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This invention relates to absorbent structures using both
cellulosic fiber materia'l. -.and superabsorbent material. The
absorbent structures can be used. in a variety of absorbent

articles such as dispos.a_m diapers, adult <dincontinence pads and

briefs and the 1ike which are required to handle relatively large
amounts of discharged body. fluids, espei:ie'l‘ly repeated discharges
of relatively “large amounts of fluid in relatively short amounts
of time. H o

~ Absorbent webs __vihich_ : _cemprise. entangled masses of fibers,
i.e., fibrous webs, are well known:in the art. Such webs can
jmbibe 1iquids, such as_discharged body fluids, both by an
absorption mechanism wherein fluid - 'Ls taken up by the fiber
material itself and by.a wicking -mechanism wherein fluid is
acquired by, distributed through and ‘stored - in the capillary
interstices between fibers, One means -for {mproving the
absorbency characteristics of. such-: fibrous web structures is to
incorporate therein superabsorbent material, such as as polymeric

" gelling material (also referred ito as .hydrogeliforming material

superabsorbent polymers, etc.) uhich imbibé - fluid. The
superabsorbent material semes to reta'iwﬂuid such as discharged

' body 1liquids. An absorbent structuve. of this type wherein

_hydrogel-forming materials “in. particulate form "are incorporated

into fibrous webs is disclosed in Weisman and Goldman; U.S. Patent

~ 4,610,678; Issued September 9, 1986.
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serves to retai
the diapers easier for the consumer to carry and store.

Compactness in packaging also results in reduced distribution
costs for the manufacturer and distributor.

10 One such absorbent core configuration which is useful for use
as the absorbent structure in relatively thin absorbent articles
is disclosed in U.S. Patent No. 4,765,780, issued August 23, 1988
(Angstadt).- This patent discloses absorbent articles, such as
diapers, which have a two layer absorbent core configuration
15 wherein the core comprises.an upper primary layer and a lower
dusting layer. The primary layer is an airlaid web of hydrophilic
fiber material with a substantial amount of absorbent gelling
material admixed therewith. The dusting 1layer comprises
hydrophilic fiber material and, preferably, contains no absorbent

20 gelling material. ' o
 Another absorbent core configuration 1is disclosed in
Weisman/Houghton/Geilert, U.S. Patent No. 4,673,402, issued June
16, 1987. This patent discloses absorbent articles baving a dual
layer absorbent core. In the dual layer configuration, the core
25 comprises an upper primary layer which is an airlaid web of
‘ hydrophilic fiber material, optionally with a small amount of
- polymeric gelling agent particles admixed therewith. The core
also comprises an undeﬂying insert layer which is an airlaid
mixture of hydrophilic fiber material and a substantial amount of
30 polymeric gelling agent particles. This insert layer is generally
positioned toward the front of the. absorbent article such that
more than half of the polymeric gelling agent material in the
article is found in the front half thereof. Absorbent articles
_having the particular dual layer configuration of the ‘402 patent
35 can be prepared in the form of especially thin, highly effective,

Tow leakage diaper products. '
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Notwithstanding the .existence of absorbent cores as described
above, there remains @ need to provide absorbent cores with
improved effective 'absqrbe_nt' gapacity. One way to theoretically
do this would be to increasé’ the level of polymeric gelling
material in the .absorbent core, Unfortunately, high levels of
polymeric gelling materta'l especial 1y levels in excess of about
15%, in fibrous webs- typfca‘l‘ly 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 incregse..in”volume .as a consequence of {mbibing the

fluid and forming"the hydrogel. ‘When polymeric gelling material
concentration is too high, the hydrogel can block additional fluid

from reaching other regions of the core having unused absorbent
capacity. The occurrente of gel blocking can lead to 1eakage
during usage of the abserbent article.

Polymeric gelling ‘materi als have been developed which can
exhibit a. reduced ‘tendéncy to result in gel blocking. Such
materials are descnibed’jn U.S. Patent RE-32,649, April 19, 1988,
Brandt/Goldman/Inglin. However, these improved polymeric gelling
materials, and other superabsorbent materials,’ are subject to
performance limitations of the web of cellulosic fibers in which
particles of gelling material are distributed. In particular,
upon initial wetting, the cellulosic fibers become highly flexible
and the web tends. te: collapse to a higher density and,
consequently, exhibits smaller average pore size. Whereas, pore
size becomes smaller thaﬂ -the pore size in regions of the web not
yet wetted, a: capﬂlary -gradient s created which opposes
efficient transport of fluids to the dry areas of the absorbent
article.

Another reason why,_. .man,y absorbent articles such as diapers
are subject to leakage {is {nability to absorb second and
subsequent discharges of fluid even {f the first fluid discharge
has been effectively absorbed. Leakage due to second and
subsequent discharges.-is especially prevaient during the night,
when users commonly experience multiple discharges before being
attended to. One reason; for the inability of many absorbent
articles to adequately handle multiple discharges of fluid, in



costs for the manufacturer and distributor. One such absorbent core
conflgurat'l on which is useful -for-use--as the absorbent structure in

rel ati vy 91411068 bsor

4, 7-55 780,

absor bent articles

i sclosed in U S Pat SMCTAIS91/00167

i ssued Augg’% h@‘ am tadt). This patent discloses
confjguration wherein t ]H ses. an upper primary |ayer and a

| ower dusting layer. The primary layer is an airlaid web of hydrophilic

fiber materi al

with a substantial amount of sorbent gelling material

adm xed therewth. The dusting layer <conprises hydrophilic fiber
material and, pr | isn0.QAt
- Anot her absorbe%fdaigmpéto %qlgﬂra (ﬁlgﬁg&%gfaggﬂo’seig tﬁﬁ 'ﬁ{ab'ivlity of the

Wi sman/ Hought on/absprhent cmstommom dischargedofluids away fromecthel oregi@s?.

This patent di 50'0?58&(:143?@&% %hé'ﬁﬁb&w'waeiwwf thﬂ/%g?&?%@esé

In the dual conpri se anu rlrrary
Fg;gr mﬂl chel squreagﬁ/qd;n gﬁaﬁﬂg ﬂq"@ﬁhi"fl %i‘ﬁdo CHesert |t6ﬂd$ Ifyﬂ

with a smabl anmoyehahi sinnhtféaarm ﬂﬂl Iregﬁoragmtximté o eaaeadrfs

therew th.
airlaid mxture

10

15

20

25

30

35

e T S T

FC&f

to laterally transport the previous fluid and newly discharged
fluid. However, actua1 performance of the absorbent article is

- 1imited by ‘the ability to have the fluid transported to the

farther reaches of the core. In this regard, even in the absence
of polymeric gelling material, the overall absorbent capacity of
conventional absorbent diaper cores is generally incomp‘letely
utilized prior to failure, i.e., 1leakage, of the absorbent
article. :
' Yet another reason for leakage in conventional absorbent
articles is the prdpensity of the celTulosic fibers conventionally
utilized for fluid acquisition and distribution to collapse upon
wetting, thus impairing permeability of the structure.

It is an object of this invention to provide superabsorbent
material-containing absorbent structures which can circumvent the
problems of gel blocking and wet collapse and which can utilize an
increased proportion of their absorbent capacity.

It is a further object of this dinvention to provide

- superabsorbent-containing absorbent structures which can acquire

fluid rapidly in the region of discharge and tramsport the fluid
over relatively large proportion of the absorbent structure
storage area and, additionally, be capahle of effectively
acquiring and distributing discharged bodily fluid from second or
other successive voiding.

It is yet another object of this invention to provide
absorbent structures which are capable of meeting the objects
described above which are of a rel atively thin design.

One absorbent structure which has been suggested is described
in U.S. Patent No. 4,935,022, issued June 19, 1990 to Glen R. Lash
and Leonard R. Thompson. This patent discloses disposable
absorbent articles comprising a layered absorbent core pasitioned
between a backsheet and a topsheet, wherein the absorbent core

whi ch have a two | ayer absorbent.core

#
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comprises an- upper layer,, of stiffened. tuwisted, curled cellulose
fibers and requires froo about 3% to 15%, by weight, of large
particle absorbent gening saterial and 2 lower layer of

stiffened, twisted, curled cellulose fibers aad from about 15% to
60%, by weight, of: absorbent gelling material. The upper layer
serves the principal purpase of acquisition and distribution of
bodily fluid discharges.. The stiffened, twisted, curled fibers
are highly beneficial in-this regard.. The lower layer, which is
necessarily smaller than !the u;:per layer, is principally for fluid
storage. :

Another absorbent structure which has been proposed is
described in U.S. Patent 4 758, 503, s. C. Meyer et al., issued
January 17, 1989, titled “Absorbent ‘Article Having @ Hydrophobic
Transport Layer." As | suggested by the title, this patent
describes an absorbent article with a hydropksbic transport layer,
made from known hydrophob'ic synthetic fibers. The transport layer
is positioned between a topsheet and  an absorbent body. The
absorbent body is necessarily sore hydrophilic than the transport
layer. The purpose. of ‘the transport “layer is to act as. an
insulating layer between the topsheet’ and the absorteat body, to
reduce skin wefness.:. Rggardless of whether the structures
described therein @ieet this:ohjective, the kydrophctic nature of
the transport layer 'of. U.5. Patent 4,798,603 would be expected to
have limited fluid acquisitiemand fluid transgort properties due,
at least in part, to the hydrcphobicity of tks layer. This would
be particularly so. for second and ‘successive fluid discharges,
after which any optional surfactants have bees washed away.

Notmthstanding th& e&istence of absorbent articles of the
type described abave, there is a need to jdentify further improved
configurations for absorbgm: articles which provide improved fluid
distribution and .acquisitien parfomnce, -especially with respect
to successiv_e, f}uid discharges.

Accordingly, the present. invention provides improved
absorbent structures, and elements: for use thereim, as well as
absorbent articles utilizing such structures, utilizing a multiple
layer absorbent core that effectively and efficiently acquires the

 wearer’s discharged body fluids. upon {nitial and successive



polyneric gelling material especially levels in excess of about 15% in
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is particularly useful as the absorbent core in disposable
absorbent articles such as diapers and incontinence briefs, and

- which comprises: a wetlaid fluid acquisition/distribution layer

10 having an average dry density of less than about 0.30 g/cc, an
average density upon wetting to saturation with 1% NaCl aqueous
solution, on a dry weight basis, of less than about 0.20 g/cc, and

an average dry basis weight of from about 0.01 to about 0.10
g/cm; and a fluid storage Tayer, positioned beneath the

15 acquisition/distribution 1layer. The acquisition/distribution
Jayer comprises a web of from about 50% to 100%, by weight,
chemically stiffened cellulosic fibers and from 0% to about 50%,

by weight, of a binding.means. The binding means can be used to
increase physical integrity of the web to facilitate processing

20 and/or 1improve in-use performance, and/or. increase effective
average inter-fiber pore size of the web. As used herein, binding

means refers to means integral to the layer of stiffened fibers,

such as (but not 1imited to) other nonstiffened cellulosic
-material, synthetic fibers, chemical additives and thermoplastic

25 polymers. Tissue envelopes and other scrim external to said
acquisition/distribution Jayer, can alse be used to increase
physical integrity in addition to, or in place of, binding means.

The storage layer comprises at least about 15%, by weight, of
superabsorbent material and from 0% to about 85% of a carrier

30 means for the  superabsorbent  material. The  fluid
acquisitioh/distribution layer preferably is substantially- free of
superabsorbent material. As used herein, "substantially free"

means the acquisitidn/distribution “layer contains no more than

about 2.0% of superabsorbent material, preferably less than about

35 1.0%, most preferably zero or essentially zero percent
superabsorbent material. As used herein, "essentially zero"
percent superabsorbent material means Tow amounts (less than about




yet wetted, a capillary gradient is created which gpposes efficient
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articles to adequately handl e multiple discharges of fluid,

-4- adflition to the reasons

is the inability of the

0.5%) or superabsorbent material present in the acquisition/dis-
tribution layer incidental to the ‘contact or close proximity of

‘the  superabsorbent-containing  storage: layer with the

acquisition/distribution layer.

In preferred embodiments of the {invention, the fluid

acquisition/distribution layer has a top surface area which is
from about 25% to about 100% of the top surface area of the fluid
storage 1layer, preferably from about 25% to about 95%, more
preferably less than about 90%, although it is not meant to -
necessarily  exclude - - embddiments  wherein  the  fluid
acquisition/distribution l'ayer is equal or larger in surface area
than the storage layer. :
' The absorbent structure can be advantageous'ly utilized as the
absorbent core in absorbent articles, e.g., disposable diapers and
{ncontinence briefs, which also comprise a fluid pervious topsheet
and a fluid impervious backsheet affixed to the topsheet, wherein
the absorbent core is disposed therebetween. The absorbent core
is positioned .such tha.b the acquisition/distribution layer is
located between- the topsheet and. the storage layer, and the
storage layer {is- located between the ‘acquisition/distribution
layer and the backsheet. .

The superabsorbent material used in the storage layer has an
Absorbent Capacity (measared according to the test hereinafter
described) of at least about 10 grams of synthetic urine (1.0%
NaCl aqueous solution) per gram of superabsorbent material.
Suitable superabsorbent . material categories include polymeric
absorbent gelling materfals, typically utilized in the form of
discrete particles,.and superabsorbent fibers, such as acrylate
grafted fibers and superabsorbent certain modified cellulosic

fibers.

Figure 1 represents a perspective view of a diaper with an
absorbent core having the multip‘le Tayer configuration of the
present invention. The absorbent - core shown " has a
rectangular-shaped acquisition/disteibution layer and an hour
glass-shaped storage layer.



absor bent core to-transport discharged fluid away fromthe region of
di Schar ge *once the absorbent capacity of that region has been reached.

After a discharge of fluid occurs, the fluid tends to renai | j
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voiding of fluid creates a u HILto | aterally transport the
previous fluid and newy d . However, actual performance of

the absorbent article is limted by the ability to have the fluid
transported to the farther reaches of the core. In this regard, even in the
absence of polyneric gelling material, -the.ogerall absorbent capacity of
conventional absorbent diaper <cores is generally inconpletely utilized

prior to failure, i.pigurecakpéprasaits acpaispecbive viewiof @ diaper Structwreher
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super absorbent nmate sorbent structures
circumventSthe fomwidiapar applicatipaskisughass inoFigwresyisand s wherein the

utilize an incrgaseqadr 2mdiFeéd Hour"§ldssabRayedestorageceory and a similar
hour glass-shaped acquisition/distribution layer.
DETAILED DESCRIPTION OF THE INVENTION
The absorbent structures of the present invention can be

10 utilized in disposable products which are capable of absorbing
significant quantities of body fluids, such as urine and water in
body wastes. Such articles may be prepared in the form of
disposable diapers, adult incontinence briefs, adult incontinence
pads and the like.

15 The absorbent articles herein generally comprise three basic
structural components. One such component is a liquid impervious
backsheet. On top of this backsheet is disposed an absorbent core

~ which itself comprises two distinct layers, and which includes a
superabsorbent material in one of the Tayers. On top of this

20 absorbent core and joined to the backsheet is a_wate-i' pervious
topsheet. The topsheet is the element of the article which is
.placed next to the skin of the wearer. As used herein, the term

- "joined" encompasses configurations whereby the topsheet is
directly joined to the backsheet by ‘affixing the topsheet directly

25 to the backsheet, and configurations whereby the topsheet is
indirectly joined to the backsheet by affixing the topsheet to
intermediate members which in turn are affixed to the backsheet.
Preferably, the topsheet and backsheet are joined directly at the
diaper periphery by adhesive or other attachment means known in

30 the art. ' .

Especially preferred absorbent articles of this invention are
disposable diapers. -Articles in the form of disposable diapers
are fully described in Duncan and Baker, U.S. Patent Re 26,151,
Issued January 31, 1967; Duncan, U.S. Patent 3,592,194, Issued

35 July 13, 1971; Duncan and Gellert, U.S. Patent 3,489,148, Issued
January 13, 1970; and Buell, U.S. Patent 3,860,003, Issued January
14, 1975;



It. is a further object of this invention to proyide..

superabsorbent cont ai ni ng absor bent struct ur es .whi ch can acquire fluid
{apéyly in the reg;onhof dlscharqﬁ r nsport the fluid over relatively
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addi ti onal WQ9b1¥é6Habl e of ef fect fﬁﬂ i@g ng and distri b REH, 91/00167
di scharged bodily fluid fronlsecon ccessi ve voi di ng. I t

is yet another object of this invention to prOV|de absorbent structures’
whi ch are capabl e. of nmeeting the objects described above which are of a

relatively thin design.. One absorbent structure which has been
suggested i s descri bed in US. Patent No. 4,93.022, issued June 19, 1990
to Gen R Lash and Leonard R Thonpson. is patent discloses
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disposable diaper for the purpose of this invention comprises an
absorbent care;: a topsheet superposed or co-extensive with one
face of the core, and a liquid impervious backsheet superposed or
5 co-extensive with the fate of the core opposite the face covered
by the topsheet. . Both the backsheet and the topsheet most
preferably have a width greater than that of the core thereby
providing side marginal- portions of the. backsheet and topsheet
_ which extend beyond ‘the core. ‘Fifequiiently the backsheet and the
.10 topsheet will be fused together in these side marginal portions.
The diaper is preferah‘ry constructed in a shaped configuration
such as, but not limited to, an hourglass shape.
_ The backsheet.of the’ articles herein can be constructed, for
example, froa & thin, plag’tic fila of polyet!-y'lene. polypropylene,
15 or other. flexible ‘wpisture {impeding materfal which s
substantially water iupeMous. Po]yethylena, having an embossed
caliper:of approxiute‘ly 1.5 uils, is especially preferred.

The topsheet of the article herein can be made in part or
completely of synthetic fibers _or Fitms cexcrising such materials

20 as polyester, polyolefin, rayon, -or the like, or of natural fibers
such as cotton. In nonwoven topsﬁeeﬁ‘, thte fibers are typically
bound together by a thermal binding procedure or by a polymeric
‘binder such as polyacrylate.: This sbeet is substantially porous
and permits a fluid to readﬂy pass’ tl*arethrough into the -

25 undeﬂying absorbent .core” :

Another suitable typ?e of topsheet comprises the topsheets
formed from 1tquid inpervfnus polyderic cat serial such as polyole-
fins. Such topsheets ‘can have tapered czzillaries of certain

- diameter and taper positioned in the: topshest to permit flow of

. 30 discharged fluid through -the topsheet into the underlying
" absorbent core of the article. '
. The topsheets used in the articles of the present invention

should be relatively hydrophobic in conparis...n with the absorbent
core of said articles. Topsheet tonstriction fis generally
35 disclosed in Davidson,-U.S. Patéht 2,905 176, 1ssued September 22,
1950; Del Guercio, U.S. Patéent 3,06%,452, Issied November 13,
1962; Holtiday, U.S. Pateat 3,113,570, Issued December 10, 1963,
|



-5-  conprises an upper layer. .of stiffened,--tw sted, curled cellul ose
fibers and requires fromabout 3% to 15% AO/\ei ght, of large particle
absor begjo9¢f1ngg materi al aﬁas ! f stiffened, tWCPAUSHL/@0167ed
cellul ose fibers and from abo u by wei ght, of absorbent gelling
materi al . The upper |ayer ser al purpose of acquisition and
distribution of bodily fluid discharges. The stiffened, tw sted, curled
fibers are highly beneficial. in this regard The | over |ayer, which is
necessarily snmaller than the upper |ayer, ﬁ{l ncipally for fluid storage.
Anot her absorbent structure which has bee “proposed is described in
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The blends, polyethylene or po]ypropy‘l ene. The topsheet can be

5 . treated with surfactant to make it more wettable and therefore
relatively less hydrophobic, to thereby increase fluid flow
through it at least upon initial wetting. However, the topsheet
should still be more hydrophobic than the absorbent article

. etement which receives fluids after passing through the topsheet.

10 An absorbent core, which 1is preferably flexible, is
pasitioned between the elongated backsheet and -the topsheet to
form the absorbent articles herein. This core essentially
comprises both an upper fluid acquisition/distribution layer and a
lower fluid storage layer. It should be understood that for

15 purposes of this invention these two types of layers refer merely
to the upper and lower zones of the .absorbent core and are not
necessarily limited to single layers or sheets. of material. Thus
both the fluid acquisition/distribution layer and the fluid
storage layer may actually comprise laminates or combinations of

20 several sheets or webs of the reqmsite type of materials as
hereinafter described. The storage layer can comprise a single
sheet of essentially 100% superabsorbent material, as will be
hereinafter described, or can also include a carrier. As used
herein, the term "layer” includes the terms "layers" and:

25 "layered.” . For purposes of this invention, it should also be
understood that the term “upper® refers to the layer of the
absorbent core which is nearest to and faces the article topsheet;
conversely, the term "lTower® refers to the layer of the absorbent
core which is nearest to and faces the article backsheet. = .

30 Optionally, a fluid pervious sheet (e.g., a tissue sheet) or
other scrim is positioned between the acquisition/distribution
layer and the storage Tayer to increase integrity of the
acquisition/distribution layer during processing and/or use. Such .

_ sheet or scrim can envelope all or part of the

35 acquisition/distribution layer only, or simply be positioned as
described above without necessarily enveloping the
acquisition/distribution Tayer. Also, optionally, the



absorbent body is necessarily nore h drqphlllc th@n the transport |ayer.
Thé purpose of the transport layer i'§to act as. an insulating |ayer
bet ween the topsheet and the -absorbent ~body; to reduce skin wetness.

Regardl ess of whether the gl GHGEsRSnGR5iIadd PED therein neet t
obj ecti ve, WQO1MA6Hphcbi c na H&ﬁ i ﬁ ansport |ayer of. E&f@ﬁ%ﬁ({lﬂﬁ

4,798, 603 woul d be expected t f|UId acquisition and fluid
transport properties due, to the bydrophobicity of the-

| ayer. This would be partlcularly SO for second and successive fluid

di scharges, after which any optional surfactants have beer washed away.

Not wi t hst andi ng the exi stence of absorbent artlct s of the type described
above, there s a need to identify further inprov configurations for

absobent article 0 t
acxsqw siti on :oerfgr el g %gﬁ n@e\ﬂﬁ’ﬂ-c&é@ Pe %Orrggécjc"e Si veg'f e gnveloped
di schar ges. Adddhdﬁngﬂyid penyiopsesheet, Sﬂﬁbehﬁlbn ssileopaper sheet, to

I mproved absor ben'fﬂI I ?%#é&gﬁ%wﬁ' I{ﬁnio%sgog dé%ﬁbi&i%ﬁt tht@nﬂel as

absorbent articles ures, ut| 1'ZI ng I ayer
absorbent core that mmnmmmmmum.uy acquires the wearer's

di scharged body fluids uggd gsBertal @lékent o the sbsorbent structure hereof is an
upper fluid acquisition/distr'lbution layer which comprises a
combination of a hydrophﬂic fibrous material, described more
fully hereinafter. Thts fluid: acquisitioo/distribution layer
serves to quickly coﬂe’ct and temporarﬂy hold discharged body

10 fluid. A portion of discharged f‘luid may, depending upon the
wearer’s position, permeate the’ acqufsition/distribution layer and
be absorbed by the stof-age layer in the area proximate to the
discharge. However, sfnce fluid 1is typically discharged in
gushes, the storage layer in such area may not absorb the fluid as

15  quickly as it is discharged.  Therefore, the - upper
acquisition/distribution 'layer hereof also facilitates transport
of the fluid from the p‘oint of initia‘l f'luid contact to other
parts of the acquisition/distribution layer. In the context of
the present ihvention, ft shou‘ld be noted that the term "fluid"

20 means "liquid.”

As previously noted, the fluid acquisition/distribution layer
is a web comprising stiffeneo ce1iu1osic fibers. The acquisition
Tayer comprises frow about 50% to 100% of these fibers and from 0%
to about 50% of a binding means. Suitab‘le binding means are

25 discussed below.

The fluid distribution function of the acquisition/distribu-
tion layer is of particular 1mportance in order to more fully
utilize the capacity of the storage section. The presence of

. substantial amounts of superabsorbent materials in the

‘ 30 acquisition/distribution “layer which swell upon contact with
fluids 1s believed to adverse'ly affect this function -of the
acquisition/distribution Iayer.

.A variety of other factors rehting to the upper fluid acqui-
sition/distribution layer ‘of the absorbent structures herein can

35 be of importance in determining the effectiveness of the resulting
: absorbent articles. These include shape,: basis weight, density,
permeability, capillarity and wicking ability, the type and

|



6 discharges, transports acquired fluid, fromboth initial. and successive
di scharges over a relatively large proporti.on of the absorbent structure
sur f acewpoM11268! st or es sUBpSkee lacpd)i s, ) PCT/US91/00167
SUMVARY OF THE | NVENTI ON 18)f i nventi on provi des an absor bent
structure, which is particul | t he absorbent core in disposable
absorbent articles such as diapers and i'ncontinence briefs, and which
conprises: a wetlaid fluid acquisition/distribution |ayer having an average
dry density of |less than about 0.30 g/cc, an qgverage density upon wetting
to saturation with 1% NaC aqueous solution, "0n a dry wei ght basis, of |ess

than about 0.20 gififeruPdf IRtENHFLIV° did/ ORivaBed’ GF' the FiRoRRClatdrfh 1O

' utilized. As indicated, the acquisition/distribution layer of the

core is preferably elongated. For purposes of this invention,

this means that the acquisition/distribution layer, like the

5 storage layer, is elongated if it is of unequal length and width

in the unfolded, flat configuration. The acquisition/distribution

layer in the unfolded configuration can be of any desired shape,'

_ for example, rectangular, trapezoidal, oval, oblong or

_hourgtass-shaped. The shape of the upper fluid acquisi- .

10 tion/distribution layer of the core can, but need not necessarily,

correspond to the general shape of the storage layer. The top

surface area of the acquisition/distribution layer preferably. is

from about -25% to about 100%, preferably about 25% to about 95%,

more preferably less than about 90%, of the top surface area of

15 the storage layer, and does not extend beyond the edge of the

storage Tayer at any boundary. The acquisition/distribution layer

will typically have top surface area less than about 80% of that

of the storage layer. It is not meant, however,. to necessarily

exclude embodiments wherein the acquisition/distribution layer has

20 a top surface area larger than the top surface area of the storage
layer. _ '

Preferably, there is a margin from the edge of the
acquisition/distribution layer to the edge of the storage layer of
at least about 0.5 cm, preferably at least about 1.25 cm, in the

25 regions proximate to where fluid is discharged during use. In
diapers, this would correspond, for example, to the crotch region
115 of Figure 2, particularly at the narrowest part of the storage
core 106 in the central region 115. Additionally, especially for
absorbent articles to. be worn by males, such a margin is

‘30 maintained in the front waist region, exempiified as 112 in Figure
2, which area is to be worn on the front of the wearer.

The fluid acquisition/distribution layer will generally have
an average dry density of less than about 0.30 g/cm3, measured
priof to use, and an average density upon wetting to saturation

35 with Synthetic Urine (1.0% NaCl aqueous solution), on a dry weight
basis, of less than about 0.20 g/cm3, preferably less than about
0.15 g/cm3._ Also, preferably, the average dry density and density



g/cn2; and a fluid storage _ Iayeu__pgsu:mned beneath the

acqui‘sition/distribution |ayer. The | | o/ di stribution I ayer
conprises a web of from aboutT a‘iﬁeﬁﬁl m ight, chemically stiffened
cellulosic fibers andfromO% y weight, of a bi-ngi

The' bi ndi ngVRIME1X6E pe used sical integrity of %%%87 |

facilitate processing and/or inprove in-use perfornmance, and/or increase
effective average inter-fiber pore size of the web. As used herein, binding
means refers to neans integral to the layer of stiffened fibers, such as
(but not Iimted to) other nonstiffened cellulosic material, synthetic
fibers, chem cal additives and thernoplastic pal Ti ssue envel opes
and other scrim external to said ach|S|t|on/§¥§tr|but|on | ayer, can

| b dtoi
ol i e oans. " GRAE eHETAS Yo sBLGALIY drd BECHdenOibddt 0202' §/diad Y20
wei ght, of super absg/émht moneepreﬂenhlw thegweem,aboutH 902 Méf Mdcabwfero 15
means ~ for the &perq éoi\tﬁ?gra &tﬁ@iﬁl ght olel‘.ﬁe ac:iedi'i'iﬂion/distri-

ach|S|t|on/d|str|bu on ‘'l ayer 'S su

super abtsor b/egt mat gr but‘ionl me,tseﬁ the ébw&:“%ﬁﬁ@ zﬁtql a€¥ cﬂ“;\é r“ﬂﬁrﬂ‘“ﬂh%bwt
acqui si tion/digtribuplesy | € Ubotf "0 A0"Y/ .Wr@féi‘ﬂy ?bﬂutaﬁotﬁ%mbl to about

superabsor bent “mat er p ?019%% e’ :13 erably’ fraw abbut 0.015 to about 0.04 g/ca?.
Unless specifically 1n¢icated. all basis weights and density

values are calculated on a dry basis (at equilibrium moisture

levels no greater than about 6%). Density and basis weight can be
10 substantially uniform _althoudh nonuniform density and/or basis

weight, and density and/or basis weight gradients, are meant to be

encompassed herein. Thus, the acquisition/distribution layer can

contain regions of relatively higher or relatively lower density

and basis weight, preferably not exceeding the foregoing ranges.

15 Average dry density and average dry density upon wetting to

saturation with Synthetic Urine -(1. 0% NaCl aqueous solution, with

distilled water) values- are calculated from basis weight of the

-dry layer and layer cal 1per. Dry caliper and caliper upon wetting

to saturation are measured under a confining pressure of 0.2 psi

20 (1.43 kPa). Average density upon wetting to saturation is

calculated from the dry basis weight and saturatfon caliper. The

saturation caliper, is measured after the layer is saturated

(under unrestrained conditfons) with the 1.0% NaCl aqueous

solution and allowed to eguﬂibrate.

25 The acquisition/distribution layer of the absorbent

' structures herein -essentially comprises a2 web of hydrophilic

chemically stiffened cel¥dlosic fibers. These cellulosic fibers

are typically wood pulp fibers which+have been stiffened with an

intrafiber chemical stiff’eni_n'g agent.

: 30 The fluid. acquisition/distribution -layer preferably s
substantially free 'of superabsorbent’ materi al. As used herein,
y "substantially free" means the “acquisition/distribution layer

contains no- more than about 2.0%° df superabsorbent material,
preferably less than a’bout 1.0%, .most preferably zero or
35 essentially zero percent superabsorbent material. In the
' preferred embodiments,___ the fluid _acquisition/distribution layer
has a top surface area which is from about 25% to about 100% of

|



1.0% nost preferably zeraq. .. or _.essentiall y ~zero per cent
superabsor'bent material. As used here| "essentially zero" percent
super absorbent materi al meané"h‘F ‘é‘%s t han about

-7-.7 0. WO 98/1136per absor bent in the acqui si PEHHS91£00167
tribution |ayer incidental to cI ose proximty of the

supeg absor bent - cont ai ni ng st or age I ayer wth t he

acqui sition/distribution | ayer. In preferred enbodi nents of the

i nvention, the fluid acquisition/distribution |ayer has a top surface ar ea
which is from about 25%to about 100% of thg fg0p surface area of the fluid
storage | ayer, preferably from about 25%to about 95% nore

the top surface area of the fluid storage layer, preferably from
about 25% to about 95%, more preferably less than about 90%,
. although it is not meant ta necessarily exclude embodiments
wherein the fluid acquisition/distribution layer is equal or
5 larger in surface area than the storage layer. As used herein,
"essentially zero® percent superabsorbent material means low
amounts - (less than about 0.5%) or superabsorbent material present .
in the acquisition/distribution layer incidental to the contact or
close proximity of the superabsorbent-containing storage layer
10 with the acquisition/distribution layer.
As noted, the articles of the present invention employ
chemically stiffened fibers in the acquisition/distribution layer.
As used_herein, the term “"chemically stiffened fibers®™ means any
fibers which have been stiffened by chemical means to increase
15 stiffness of the fibers under both dry and aqueous conditionms.
Such means include tha addition of chemical stiffening agents
which, for example, coat and/or impregnate the fibers. Such means
also include the stiffening of the fibers by altering the chemical
structure of the fibers thense‘lves, e.g., by cross-linking polymer
20 chains. '
For exexplary purpases, 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 and Chemical Corp.,
25 Bridgewater, HNJ, USA; latex; wet strength resins such as
_polyamide-epichiorohydrin resin (e.g., KymeneTM 557H, Hercules,
Inc. Wilmington, Delaware, USA), polyacrylamide resin {described,
for example, in U.S. Patent 3,556,932 issued January 19, 1971 to
Coscia, et al.; also, for example, the commercially aviilable
30 polyacrylamide marketed by American Cyanamid Co., Stanford, CT,
USA, under the tradenaze ParezTM 631 NC); urea formaldehyde and
melamine formaldshyde resins, and polyethylenimine resins. A
general dissertation on wet strength resins utilized in the paper
art, and generally applicable herein, can be found in TAPPI
35 monograph series Ko. 29. “Wet Strength in Paper and Paperboard”,
Technical Association of the Pulp and Paper Industry (New York,
1965).




preferably | ess than about 90% although it is not zrreani to necessarily

excélude ° enbodiments WHEF iR " thel 7 fIU|d ‘acqui sition/distribution

| ayer is equal or larger in surface area than the storage | ayer. The

abspr bent structure can be advambigSieess eeuRe lacaced as the absorbent core in

absorbent aWOOIAII6R ¢ | (i spos ﬂg g d i nconti nence brPEFISIE/0267
a sor en

al so.conprise a fluid perV|ous t f|UId | npervi ous backsheet
affixed to the t opsheet, wherein the core is disposed

t her ebet ween. The absorbent core is positioned such that the
acquisition/distribution |layer is |located between the topsheet and the
storage |layer, and the storage |layer 1is |ocated between the

acqui sition/distribution |ayer. and the backsheet15 = The super absor bent
material used in the storage. | aye Absor bent Capacity (neasured
aceording to the test hefh rﬁi"@é “Hﬁ@eabéﬂ) gtryciyres shexgim cag alksoobe

synthetic urine. (1. GpifReddd byLseans ofIchenixal peictioam %rwaasermmnmg
material. Suitable supgrabsor gOEies |n e polyneric
absorbent gelling maﬂgpgﬁgil £an; nﬁ/ﬁﬁ Pzgﬂ‘ F %’@RB@'&‘ to
particles, and superaipsuitaoh,fa*ermswctn ad‘em:a?lllyt forﬂrﬁftfrﬁdffbé?erc?o?iﬂnk
S”perabsorbems Cert% nds.dlfl'ﬁéasde Cgtl'tlisuslﬁnk bonds cin increase stiffness of the
fibers. Whereas the utilization @f tntrafiber crosslink bonds to
chemically stiffen’ the fibers 1is - pneferred, it is not meant to
exclude other types “of - react'lons for chemical sti ffening of the
fibers. .
10 - Fibers stiffened by crosslink bonds in individualized (i.e.,
 fluffed) form are disclosed, for example, in Bernardin, U.S.
Patent 3,224,926, Issued: Decembér 21, 1965; Chung, U.S. Patent
3,440,135, Issued Aprﬂf 22, " 1969; Chatterjee, U.S. Patent
3,932,209, Issued -January 13, 1976 and Sangenis et al., U.S.
15 Patent 4,035,147, Issuéd July 12, 1977. More preferred fibers are
. disclosed in Dean et-al., U.S. Patent’ 4,822 ,453, issued April 18,
1989, Dean et a'l.. U.S. - Patent 4—.8&8 093, issued December 19,
1989, and Moore et al., 11;*.5 Patent 4,898,642, issued February 6,
1990. All of these pateuts are 1ncor]'m'ated herein by reference.
20° In addition to being- hydrophﬂic, these stiffened fibers remain
stiff even upon wetting;’ tﬁus webs made from them do not collapse,
as do webs made from. _c_om[antiona'l ‘unstiffened fibers when wet.
This provides improvéd ability to acquire and distribute fluids in
second and- subsequent di sdzarges '
25 In the more pr!eferred stiffened fibers, chemical processing
includes intrafiber -erosstinking* -with crosslinking agents while
such fibers are in a rel'atively .dehydrated, defibrated (i.e,
individualized), twisted; curled condition. ~ Suftable chemical
stiffening agents include monomeric:crosstinking agents including,
30  but not limited to, C2-Cg dialdeliydes and C2-Cg monoaldehydes
. having an acid function#lfty can be employed to form the
.crossiinking solution. These compounds are capable of reacting
_ with at least two hydroxyl groups in a single cellulose chain or
- . on proximately located cellulose chains in a single fiber. Such
35 . crosslinking agents contemplated -for use in preparing the
stiffened cellulose fibers include, but are not 1limited to,

" glutaraldehyde, glyoxal, formaldehyde, and glyoxylic acid. Other
|



flﬁers. , _ BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure i
represents a perspective viewof a diaper with an absorbent core having

the nultiple |ayer configur afhisGReepflastBaen Repli@dent i nventio
absof bawo 91/11365 showng ha ul ar - shaped "perrussiioner
acqui sition/distribution | ayerwﬂﬁmﬂmm n gl ass-shaped storage | ayer.
Figure 2 represents a perspec W Of a diaper structure simlar to
Figure 1, but wherein-the storage |ayer has a nodified hour-glass shape.
Figure 3 represents a direct view of an absorbent core useful

- 16 -

suitable stiffening agents are polycarboxylates, such as citric
acid. The polycarboxylate stiffening agents and a process for
making stiffened fibers from them are described in U.S. Serial No.
596,606, filed October 17, 1990, incorporated by reference herein.
5 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
above incorporated patents. :
10 The preferred stiffened fibers are twisted and curled can be
quantified by referencing both a fiber "twist count® and a fiber
"cur] factor". As used herein, the term "twist count" refers to
the number of twist nodes present in a certain length of fiber.
Twist count is utilized as a means of measuring- the degree to
15 which a fiber is rotated about its longitudinal axis. The term
"twist node” refers to a substantially axial rotation of 180° :
about the Tongitudinal axis of the fiber, wherein a portion of the
fiber (i.e., the "node"} appears dark relative to the rest of the
fiber when viewed under a microscope with transmitted 1ight. The
20 twist node appears dark at Tocations wherein the transmitted 1ight
passes through an-additional fiber wall due to the aforementioned
rotation. The distance between nodes corresponds to an axial
rotation of 180°. The number of twist nodes in a certain length
of fibers (i.e., the twist count) is directly indicative of the
25 degree of fiber twist, which is a physical parameter of the fiber.
The procedures for determining twist nodes and total twist count
are described - in the hereinbefore referenced U.S. Patent
- 4,898,642. ' ) .
The preferred stiffened cellulose fibers will have an average
30 dry fiber twist count of at least -about 2.7, preferably at least
about 4.5 twist, nodes per millimeter. Furthermore, the ' average
wet fiber twist count of these fibers should preferably be at
least about 1.8, preferably at least about 3.0, and should also
preferably be at least about 0.5 twist nodes per millimeter less
35 than the average dry fiber twist count. Even more preferably, the
average dry fiber twist count should be at least about 5.5 twist
nodes per millimeter, and the average wet fiber twist count should

|



for diaper applications, such as-in- FlguLes -1 and..2, .wherei:n the core has a

modi f.1 ed hour gl ass-shaped storage,.c nd a S|n1Iar hour gl ass-shaped
acqui sition/distribution |ayer. ?ms ?H% cen R : .

" NUENT O 3 . | LED DESCRI PTI ON OF THE
sor bent struc esent inventiopgg

utilized in W&)I%ldggg | e products wh lluujﬂ of absor bi ng si gnF’fslmca,:!t“rﬂ67

quantities of body fluids, such as urine and water jn body wastes. Such

articles may be prepared in the formof disposable diapers, adult

i ncontinence briefs, adult incontinence pads and the liKke. The

absorbent articles here| n generally conprise three basic structural

conmponents. One such conponent 'is a liquid imperifi eus backsheet. On top of
this backsheet is disposed an absorbent core which itself conprises two

fllhzt : gcterlsayeg, t gntbe\/\/atﬁtﬂeamhb? hoSthahmdo@nr willdmeter and sheuld also
wat er gerw ous topgﬁ’gefi' ﬁﬂ%’b?dg |ngrjl er}gﬁéi# HESS gﬂﬁﬁiﬁgfv%ﬁe?ﬁﬁe
is pl aged next to trdryslfﬁbebftwm \nauntar ‘Hast P mb.bu rl;het rwerigandry fiber
Lo the backsheet by WIBEi Sl j@“@éeh%*  denY £5,CIETEL Holds ger
configuration$ V\heraﬁil'lllmempande e javerage wet iber twist cmmt shou'ld be at
least about 5.0 twist nodes per millimeter and should also be at
least 1.0 twist nodes per =millimeter less than the average dry
fiber twist count. P

In addition to being twisted, the preferred fibers used in -
10 the acquisition/distributjon layer of the absorbent structure are
also curled. Fiber curl-may be described as the fractional
shortening of the fiber dye to kinks, twists, and/or bends in the
fiber. For the purposes of this invention, fiber curl is measured
in terms of a two dimensional plane. The extent of fiber curling
15 can be quantified by referencing a fiber curl factor. The fiber
curl factor, a two dimensional measurement of curl, is determined
by viewing the fiber in .2 two dimensional plane. To determine
curl factor, the projected length of the fiber as the longest
dimension of a two dimensional rectangle ercompassing the fiber,
20 LR, and the actual length of tke fiber, Ls, are both measured.
The fiber curl factor can then be calculated from the following
equation: : ' :

Curl Facter = (Ly/igp) - 1.
An image analysis method that can be utilized to measure LR
25 and Lp is described in U.S.. Patent Ko. 4,898,642, Preferably the
fibers utilized in the Nyers of the absorbsnt core kerein will
have a curl factor.of at’ _.least about 0.30, and ncre preferably

will have a curl factor of at least about 0.53.
The degree of stiffea_ing, deperdent tpcn the type and amount

‘ | 30 of stiffening agent (i.e.,«amss'linking agent) used, the degree of
dehydr_ation of the _ﬂpers guring curtng of ttes crosslirking agent,
. and the curing time and ‘conditions, affect the a5ility of the

fiber to take up fluid and the tesdescy of the fiber to swell.
The fiber stiffness as it relates to resistance to fiber wall
35 swelling can be quantified ty referencing the water retention
value (WRV) of the stiffened cellulosic fibers used in the
absorbent articles herein. ¥RV is a measure of the amount of



indirectly joined to the backsheet by ‘af fixi ng the topsheet to internedi ate
meribers which in turn are afflxélﬁlﬁmﬂﬂmBmmé heet. Preferably, the

t opsheetygpoIy1PR8ksheet are j oi ned he di aper pePIIUS91/00167
adhgsi ve or other attachnent rrea art. Especial ly

preferred absorbent articles of this |nven |o are disposabl e di apers.
Articles in the formof disposable diapers are fully described in Duncan
and Baker, U S. Patent Re 26,151, |ssued January 31, 1967; Duncan, U.S.
Patent 3,592,194, |Issued July 13, 1971; can and Cellert, U S Patent
3,489, 148, |ssued January 13, 1970; and Buel™ ” U. S. Patent 3,860, 003,

| ssued January wlaéil:er retained by a mass of fibers after substantially al? of the

interfiber water has been removed. Another parameter which can be
used to characterize the nature of the stiffened fibers formed by
crosslinking fibers in relatively dehydrated form is that of
5 alcohol retention value (ARV). ARV is a measure of the extent to
which a fluid, e.g., isopropyl alecohol, which does not induce
substantial fiber swelling, is taken up by the stiffened fibers.
The ARV of the stiffened fibers is directly related to the extent
that the fibers were swollen with the solution of crossiinking
10 agent during the stiffening procedure. Relatively higher ARVs
mean that the fibers were generally swollen to a relatively
greater extent during crossiinking. Procedures for determining
WRV and ARV are described in U.S. Patent No. 4,898,542.
The WRV for the stiffened, twisted, curled fibers used in the
15 present invention will preferably range between about 28% and
about 50%. In more preferred embodiments, the WRV of.the fibers
can range from about 30% to 45%. Fibers having a WRV within these
ranges are believed to provide an optimal balance of swelling-in-
duced untwisting and fiber stiffness.
20 The stiffened cellulose fibers preferred for use herein are
those which have an ARV {isopropol alcohol) of less than about
30%. The limitation that such fibers have an ARV (isopropol
alcohol) of less than about 30% is indicative of the relatively"
dehydrated, unswollen state of these fibers during the stiffening
25 ° oprocess. More preferably, the ARV {isopropol alcohol) of the
fibers useful herein will be less than about 27%. _
~ The stiffened cellulose fibers herein having-the preferred
twist count, curl factor, WRV and ARV characteristics hereinbefore
set forth, can be prepared by internally crosslinking such fibers
30 in relatively dehydrated form while or after such fibers are being
or have been dried and defibrated (i.e., "fluffed®) as described
in U.S. Patent Application Serial No. 304,925. It is not,
however, meant to necessarily exclude other hydrophilic,
chemically stiffened fibers from this invention, such other fibers
35 being described in (but, not 1limited to) the previously
incorporated U.S. Patents 3,224,926, 3,440,135, 4,035,147, and
3,932,209. ' :

"
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whi ch patents are incorporated_herein by reference.,. A preferred disposable
diapéer for the purpose of this invention conprlses an absorbent core; a

t opsheet superposed or co- extené‘him‘ﬁmﬁfﬁeﬁﬁ of the core, and a liquid
| Mpér vi ous super posed with the face OfPéPRlsg‘ﬁ@ 67
opposite th§ﬁ$§®gﬁi@%ered by th the backsheet an tﬁe

topsheet nost preferably have a width greater than that of the core

t her eby providing side margi nal portions of the backsheet and topsheet

whi ch extend beyond the core. Frequently the backsheet and the topsheet
will be fused together in these side marginal iélons. The diaper is
preferably constructed in a shaped confi‘gurati én*Such as, but not linited

Constructed. for exampi eh {eUATASEORiSHIC of: shifeeEl, FBRrDE: RaPLTENaPy the
pofypropyl ene, or otfgted, f carded estiﬁfemdurfébers ntseolhegr abﬁialm dlo pamtidily
e A oY e ST Yiur) (B UEMIRRS IS, "ondl? FoFie o webs of
topsheet of the artisefficdent ndensitye rthee webspzan oexmdpumom ywetting to -an
oo et i raont obtt{TIDFGRVe3] UBpStAR) HRICH,, Mhin *CaRBAERd,Olon o dry  fiber
nonwoven topsheets, densiitybeis less thani thelayerage dry density (prior to wetting).
This accounts for the average dry densities of up to about 0.30

g/cm3 described above. in copjunction uith Tower average densities

upon wetting to -saturation. Such webs “which can expand upon

10 wetting are described in U.S. Patent 4,822,453. To the extent

that it is desired to utilize this characteristic in absorbent

article design, those of ordinary ski'l‘l in the art will be able to

adjust the relative amount of stiffening agent used, and the

extent to which twist and curl in the stiffened fibers fis
15 imparted, to achiéve the desired amount of expansion upon wetting.

The wetlaid webs comprise from about 50% to 100% of the
stiffened fibers and from 0% to about 50% of a binding means for

increasing physical integrity of the web, to facilitate processing

in the wet and/or dry state, and to provide increased integrity

20 upon wetting of the web during use._ Preferab‘ly, the wetlaid webs
will comprise at least about 2% of a fibrous binding means or high

surface area cellulose binding means (hereafter described).
Chemical additives can also be used as binding means; and are
jncorporated into the aequi_sitipn}di;tribution layer at Tlevels

25 typically of about 0.2% ‘to about 2.0%, dry web weight basis.

. Suitable binding means are described below. .

Techniques for wetlaying cel‘lu'losic fibrous materia'l to form
sheets such as dry lap and paper are well known in the art. These
techniques are genera'lly app'licab‘le to the wet-laying of - the

. 30 stiffened fibers to form wet'laid sheets useful in the absorbent
' structures of this invention. Suitable "wetlaying ~techniques
. include handsneeting, and wet‘laying with the  utilization of

papermaking machines as disclosed, for instance, by L. H. Sanford
et al. in U.S. Patent 3,301,746. Due to the behavior of stiffened
35 fibers, particularly their tendency to flocculate in aqueous
slurries, certain pmesse{ng modifications, hereafter described,
are preferably imp‘lemented when weti aying with papermaking



bound together by a thermal binding procedure or by a polyneric binder such
as’ pol yacryl ate. This sheet is substantially porous and permits a fluid
to reaplig91/1PM65s t her et hr oughis Sheat ias BednRepladdr | yi ng absor RETVUS91/80167
Anot'her suitable-type of topshe he ‘t opsheets forned from

l i qui d inpervious pol yneric mat I pol.yole- fins. Such topsheets
can have tapered capillaries of certarn:dianeter. and taper positioned in
the topsheet to permt flow of discharged fluid - through the topsheet into

t he underlying absorbent core of the article. The topsheets used in the

articles of the present invention should be et at i vel y hydrophobic in
conparison with the absorbent cor 0 id, articles. opsheet -
construction’ i BaCRNGS, o) Iy Wﬁﬁﬁsé’&h?‘f&”ﬂsﬁﬂ %9.-@“3;%399"2"%@ 15,
| ssued Sept erfbel’ag@éhus195'ﬂlrr§aelo@ﬂhém, oh StoPai efordniddds 4 Formims uwikre,

Novenber 13, 192 dohli e WdeTaid ¥1GPhy o ¥ira /8wt WBS BRF GH3Shg Fhe
wet web. Preferably, the aqueous slurries of fibers for wetlaying
5  will have a fiber consistency of between about 0.05% and about

2.0%, preferably between about 0.05% and about 0.2%, total slurry
weight basis. Deposition of the slurry is typically accomplished

' nsing an apparatus known in the art as a headbox. The headbox has

an opening, known as a slice, for delivering the aqueous slurry of

10 fibers onto the Foraminous forming wire. The foraminous forming
wire is often referred to in the art as a Fourdrinier wire. The
Fourdrinier wire can be of construction and mesh size used for dry

lap or other papermaking processing. Preferably, mesh sizes of

about 70 to about 100 (Tyler standard sctreen scale) are used.

15 (A11 mesh sizes referred to herein shall be based upon the Tyler
standard screen scale, unless otherwise specifically indicated.)
Conventional designs of headboxes known in the art for drylap and
tissue sheet formation may be used. Suitable commercially
available ‘headboxes include, for example, fixed roof, twin wire,

20 and drum former headboxes. Once formed, the wet web s dewatered
and dried. Dewatering can be performed with suction boxes or

other vacuum devices. Typically, dewatering increases the fiber
_consistency to between about 8% and about 45%, total wet web
weight basis, preferably between about 8% and about -22%.

25 Dewatering to consistencies above about 22% may require
wet-pressing and is less preferred. After dewatering, the web can

be, but is not necessarily, transferred from the forming wire to a
drying fabric which transports the web to drying apparatuses. The
drying fabric is preferably coarser than the forming wire, for

30 increased drying efficiency. The drying fabric preferably has
about 30% to about 50% open area and about 15% to about 25%
knuckle area, -such as a 31 X 25 3S (satin weave} fabric that has

been sanded to increase the knuckle area to within the preferred
range. Wet microcontraction is preferably implemented during

35 transfer from -the forming wire to. the fabric: Net
microcontraction can be accomplished by running the forming wire

at a speed which is from about 5% to about 20% faster than the



- 10 and Thonpson, U S. Patent 3,929,135/ _Issued December 30;. 1975;
whi cH pateénts: are |ncorporat ed herein byqefepence -~ -Preferred topsheets

are constructed from pol yester, rayon, tRerla%Ji ends,
pol yet hyl ene or ol ypropyl ene. The e treat 3%1% fsg
surfactant WO RN ? nore wettable and téﬁﬁﬁ |v_eI y le 1700167
hydr ophobic, to thereby i ncrease fluid fl at | east upon

initial wetting. However, the topsheet shoul d. st|II be nore hydrophobic
than the absorbent article el ement which receives fluids after passi ng

t hrough the topsheet. An absorbent <core, which is preferably

fl exible, i s positioned between the el ongated éagksheet and t he topsheet
to form the absorbent art icles herein. . Thi core essentially

FroTd storage | ayer ded, ' 44,0 I8 b PSS |3 0P WAL Ciying O'n, be
invention these two acoomplishedayiths a dhermalerbiop-thraugh dryssr oxnoacuwmrdevice
lzg;gfso‘;r t Qﬁegfgogfeﬁnﬂeﬁhgﬂsgl a%ﬁﬁi‘f&l Bak, "ERd0EEh' therdal' blow thrdigl drying is
preferred. The wetlaid. .webs are preferably dried to completion
5 (generally to fiber consistency between about 90% and about 95%)
by the thermal blow-through dryers. Blow-through drying - is
believed to efficiently dry webs of the stiffened fibers due to
the high void volume of ‘the webs. Steam drum drying apparatus
known in the art, such.as Yankee drum dryers, can be used but are
10 less preferred. Drum dryers are;believed to be less efficient for
drying webs of the stiffened fibers and.can also compact the webs.
The dried webs are preferably not creped.
As an alternative to drying as described above, the dewatered
~ web can be removed from- the -forming wire placed on a drying screen
15 .and dried (unrestrained): in a batch drying process by, for
example, a thermal blow through dryer or a forced convection steam
heated oven. S
The stiffened fibers: have the tendency to flocculate, or form
clumps, in aqueous ,solution. 1In order to inhibit flocculation,
20 the aqueous slurry should be pumped -to the headbox at a Tinear
velocity of at Teast about 0.25 m/sec. . Also, it is preferred that
the linear velocity of the slurry upon exit from the headbox slice
be from about 2.0 to about 4.0 times the- velocity of the forming
wire. Another method for reducing flocculations of fibers in a
25 wetlaying process is .deséribed i8 U.S. Patent 4,889,597, issued
December 26, 1989, incorporated herein by reference, wherein jets
of water are directed at the wetlaid fibers just after deposition
on the forming wire. )
Acquisition/distribution - layers uhich contain chemically

. 30 stiffened cellulosic fibers and which are prepared by wet-laying
provide a number of advanté;@es in cocparison with similar types of
. structures which are prepared by air-laying. Wet-laid structures

wick body fluids wmuch better. than similar .air-laid structures.
This {s because wet-laid structures suffer less wet collapse than
35 do air-laid structures, even air-laid structures with stiffened
cellulosic fibers. This, in turn, enables the wet-laid structures
to maintain their -fcapill_éry channels and void spaces better.
|



both the fluid acquisition/distribution |ayer and the.fluid storage |ayer
may act uaIIy conpri se | aminates or conbi nations of several sheets or webs

of the wpgwizitigstype of materials as ’ﬂhsrsbq i bed. PCTIES91/8016T ¢
| ayer can conprise a single sheet of es H b super absor bent
material, as will be hereinafter descrl so include a carrier.

As used herein, the term"layer" incl udes the ternms "layers"” and "l ayered.™
For purposes of this invention, it should also be understood-that the term
"upper'" refers to the |ayer of the absorbent core which is nearest to and
faces the article topsheet; conversely, the g&rin"lower" refers to the

| ayer of the absorbent core which is nearest to and faces the article
backsheet . Wt-ladd| Istructuresi argeralsousighificantly. strongers khashare)

or other scrimi gupqawa'mﬁét%wm thE ﬁ%ﬂ&?ﬁnﬁ:‘ BF ttn3 116 VtrbAftH. 2 Siich

and the storag increase in
acqui si tion/ di sttﬂwi‘b‘lﬂﬂldyéﬁghuﬂﬁﬂﬁﬂfﬁ 055’6‘599% ﬂW&Ft%sétseﬁudﬂheahééﬁ

or  scrim %‘18' cturds! are @itherp%t or dky. the
acquisiti /dlstrl ytion |layer only, or sinply be p03|t|oned as descri bed

above thoutMﬂM| ly  envel opi ng t he
acqui si tion/distribuRebative texonventionaPinonr-stiffenéd @edlilosic fﬂh@s, the -

crosslinked, twisted, stiffened fibers as described above form
Tower tensile strength sheets, particular in the undried
condition. Therefore, in order to facilitate processing and to -
10 increase the integrity of the wetlaid web subsequent to drying, a
binding means can be integrally incorporated into or onto the web.
This can be done by adding the binding means to pulp prior to web
formation, by applying the binding means (chemical additive
binders) to the wetlaid web after deposition on the forming wire
15 and before drying, after drying, or a combination thereof.

Suitable binding means 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 materials include

20 nonstiffened cellulosic fibers (i.e., conventional cellulosic pulp
fibers), highly refined, nonstiffened, cellulosic -fibers
{preferably with Canadian Standard Freeness (CSF) of less than
- about 200 CSF, more preferably. from about 100 CSF to about 200
CSF) " referred to herein as "cril1®, and high surface area

25 cellulosic material such as expanded cellulose fibers (hereinafter
described).

Various types of synthetic fibrous material can be used in
the synthetic fiber binding means. For the purposes hereof, the
use of "synthetic fibrous materials"™ as a binding means shall

30 refer to the utilization of such fibrous materials, in the final
product, in fibrous form. (Preferably, the synthetic fibers are
of at least staple length, i.e., the fibers preferably having an
average length of at least about 1.5 cm). Any type of fibrous
material which is suitable for use in conventionmal absorbent

35 products 1s believed to be suitable for wuse in the
acquisition/distribution web of the present invention. Specific
examples of such fibrous material include modified cellulose

({9



super absor bent materi al - contai ni_ng st.orage l'ayer can be envel oped with a
flud perV| ous sheet, such as a tissue paper-— .sheet ,_to_obviate user
concerns with | oose superabsor bent material_  Acqusisit | on/ Di stribution

Layer ial elenent of the abso et ere%r 00167
upper fl u%i@aﬁ%\ tion/distribution | ayem S resol
;

conbi nation of a hydrophilic fibrous materia

hereinafter. This

efuIIy
fluid acquisition/distribution |ayer serves to

quickly collect and tenporarily hold discharged body fluid. A portion of
di scharged fluid may, dependi ng upon the wearer's position, perneate the
acquisition/distribution | ayer and - 23 -

10

15
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35

fibers, rayon, polyester fibers such as polyethy'lene terephthalate
(DACRON) , hydrophﬂic nﬂoo (HYDROFIL) and ‘the 1ike. Other fibers
useful  include ceﬁo];ose aceta.te, po1yviny1 fluoride,
polyvinylidene chloride, acry‘lics, po‘lyvinﬁ acetate, polyamides
(such as nylon), bicomponent fibers, tricomponent fibers, mixtures
thereof, and the :‘like. - Hydrophilic fibrous materials are
preferable. Examples of " suitable _hydrophilic fibrous materials
include ' hydrophilized '~ hydrophobic  fibers, such  as
surfactant-treated or si'l'tca-treated themop'l astic fibers derived,
for example, from po‘lyolefins such as polyethylene or
polypropylene, polyacrylics, polyamides, polystyrenes, poly-
urethanes and the like. Hydrophobic synthetic fibers can also be
used, but are less preferred. Such synthetic fibers that can be
added to the web and dtilized in the final web product in fibrous
form include rayon, polyethylene, polypropylene, etc. Such
fibers, when of a hydrophobic nature, are typically present in
quantities of less than about 30%, pre'_?'erably less than about 18%,
total web weight bas'is,':- such that the web can maintain a
substantially ‘hydrophilic character.

In one embodinent whérein the acquisition/distribution layer
is made by a wetl aying process, the web comprises from about 85%
to about 95% of the stiffened cellulosic fibers and from about 5%
to about 15% of crill, préferably from about 90% to about 95% of
the stiffened fibers and from about 5% to about 10% of crill, most
preferably about 92% ‘of stiffened fibers and about 8% critl.
Suitable cellulosic fibers for use as crill include chemically
pulped wood fibérs, including softwood and hardwood pulp fibers,
preferably soithern softwood fibers (e.g., Foley Fluff, The
Procter & Gamble Céllulose Co., Hemphis, Tennessee, USA). AN
percentages of web components referred to hereéin, un'less otherwise
expressly stated, ‘are on a dry web total weight basis.

.In another embodimenf, the acquisition/distribution layer
comprises the stiffened fibers and up to about 25% of high surface
area cellulosic material such as expanded cellulose fibers.
Preferably, the acquisitionfdistribytion layer comprising a web of
wetlaid stiffened fibers and high surface area cellulose will
comprise from about 85%° to about 98% of the stiffened fibers,



be absor bed by the storage |ayer in the area proximate.to.the discharge.
However, since fluid is typically d|schar ed |n gushes “the storage

| ayer in such area may not absorb the f[Thisgh o _
di schar ¥@91/1116}erefore, the upper a Iﬁ tr| bu ”é@”e”“’
hereof also facilitates transport of the p0| nt of initial

fluid contact to other parts of the acquisition/distribution layer. [In the
cont ext of the present invention, it should be noted that’' the term"fluid"
means "liquid." As previ oust noted, the fluid acquisition/distribution

| ayer is a web conprising stiffened cel I ul osi4# fi bers. The acquisition
| ayer conprises from about 50% to 100% of hes i ber,s _and %to about
50% of a bi ndi ngpneferably from absut Q%d?%g §§£ And 5!‘%6@%&38 ‘b\ﬂbo

The fluid distri byl oofe ppeferably from abm $% tondbbutt 10%,-oft high |suy€acé s
o part e ar | . e, S Sl s, T e RERAY G ™
super absor bent rﬁﬂreﬁnahﬂ'l typicaliy haveiisisurfaceiarea loft iabnleasty aboudii th
Ul iRl ontaft “hldbobhy ! Tofi WRUGE P TG kTR blbebra.
Reference can be made to U.S. Patent 4,761,203, Vinson, August 2,
1988, incorporated herein by reference, for a thorough discussion
of expanded cellulose fibers.
, . In general however, cellulosic fibers are nulti-component
10 " ultrastructures made. from cellulose polymers. Lignin,
hemicellulose, and other components known in the art may also be
present. The cellulose polymers are aggregated laterally to form
threadlike structures called microfibrils. Microfibrils are
reportéd to have diameters of about 10-20 nm, and are observable
315  with an electron microscope. Microfibrils frequently exist in the
form of small bundles known as macrofibrils. Macrofibrils can be
characterized as a plurality of microfibrils which are laterally
aggregated to form a threadlike structure which is larger in
diameter than a microfibril, but substantially smaller than a
20  cellulosic fiber. In general, a cellulosic fiber -is made up of a
relatively thin primary wall, and a relatively thick secondary
wall. The primary wall, a thin, net-like covering located at the
" outer surface of the fiber, 1{is principally formed from
':_ microfibrils. The bulk of the fiber wall, i.e., the secondary
25 wall, s formed from a combination of microfibrils and
macrofibrils. See Pulp and Paper Manufacture, Vol. 1, Properties
of Fibrous Raw Materials and Their Preparation For Pulping, ed. by
Dr. Michael Kocurek, Chapter VI, “Ultrastructure and Chemistry®,
pp 35-44, published jointly by Canadian Pulp and Paper Industry
30 (Montreal) and Technical Association of the Pulp and Paper
Industry (Atlanta), 3rd ed., 1983. Expanded cellulose fibers thus
refers to macrofibrils and/or microfibrils which = have been
substantially separated from or disassociated from a cellulosic
fiber ultrastructure. :
35 High surface area cellulose can also be made from cellulosic
fibers by passing a 1iquid suspension of cellulose fibers through
a small diameter orifice, in which the suspension is subjected to



A variety qf other factors relating to the uppgr flui.d acqul-
sition/distribution |ayer of the absorbert_structures herein can be of
i nportance in determning the effectiveness of the resul ti ng absor bent

arti.cl es. | ude shape, basis weig is Sh
capillari tﬁg‘:‘?ﬁm‘gﬁ. ng ability, the type an mim

Integrity, and character of the fibrous mat

keadeabi
Tm eeabl pttiuse1/i67

As i ndi cated,

the acquisition/distribution |ayer of the core i's preferably el ongat ed.

For purposes of this invention, this neans that the

acqui sition/distribution Iayer, li ke the storage layer, is erongated ifoit
|l ength and width in the unfol ded,.fl at configuration. The
acqui sition/distribution |ayer in the unfolded’3§nTiguration can be of any
desi red shape,

I s of unequal
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a pressure drop ofat least 3000 psig and a high velocity shearing
action, followed by a high velocity decelerating fmpact. Passage
of the suspension through - the. orifice is repeated until a
substantially stable suspension is obtained. See U.S. Patent
4,483,743, Turbak et a‘l.‘;_uovember 20, 1984, incorporated herein
by reference. . :

A preferred process -for preparing expanded cellulose fibers
is disclosed in the Vinson patent (ibid.), and involves 1mpact1ng
a fibrous gaterjﬂ ,_,hav'i"ng_ a_ . fibrillar ultrastructure (e.g.,
cellulose fibers) with fi@e .media_ to cause microfibrils and
macrofibrils to sepavfé_tg_ from said fibrous material
ultrastructure. E

The length of the high .surface area cellulosic material
preferably ranges from about 20 to: about 200 um.

Typically, for wetflayinq. tl;e, high surface area cellulose is
provided- as a damp pulp, generally at 15-17% solids, and
preferably diluted to ‘les;‘ than 4% solids content and processed in
a beater or disc refiner to break up entanglements. The high
surface area cellulose is then well mixed with the stiffened
fibers in- s‘lurry and the slurry {s wetlaid as described above. A
biender, a deflaker or a refiner (e.g., single; cone, or double
disk refiner), or other equipment known in the art, can be used to
mix the stiffened fibers and- high surface area cellulose.
Preferably, fine mesh wires {e.g., 84M (84 X 76 5 shed weave)) are
used for improved retentign of the high surface are cellulose,
rather than the more open wire conventionally used for the forming
wire. R

Other binding. means for increasing physical integrity of the
acquisition/distribution layer and/or- facilitating processing of
webs, especially ueﬂ,aid webs, for use as the
acquisition/distribution ¥ayer include, chemical additives, such
as resinous binders, tatex, .and' starch known in the art for
providing increased integnft,y to fibrous webs. Suitable resinous
binders include those which. are known for their ability to provide
wet strength in paper stryctures, such as can be found in TAPPI
monograph series No. 29, :Het Strength. in Paper and Paperboard,
Technical Associatfon of the Pulp and. Paper Industry (New York,

|



for exanple, rectangul ar, trapezo+daL ——oval ; ob1 ong - or
hour gl ass- shaped The shape of the alch|S|

tion/di | ayer of the core can ee%li{as ecessmﬁusglmmm
correspon to t e general shape of the st he top surface area
of the acquisition/distribution |ayer pr m about 25% to about
100% preferably about 25%to about 95% m)re preferably | ess than about
90% of the top surface area of the storage | ayer, and does not extend
beyond the edge of the storage |ayer at any boundary. The
acquisition/distribution |ayer will typical ky2éave top surface area |l ess .
t han about 80% of that of the storage layer. It is not neant, however, to
necessarily excl Ug65ptintorporatedhkerain by arefenence.t i Suftable rrdsins otndlager

faver. S promotypideedi bPOldri i pBHACHy FufaRCr oy, ingr Wijns
acqui sition/ di st rﬁinding)nutﬁylsy tin thbi%dgavmiorqeage onxgd |foywaldehydeit and
lpregi}[ rr:'t)gm oowﬁer e ?ﬁu dis di sck e?e@?igﬁ??ﬁfhe&gngﬁelc&mﬁl ghg:rts%ﬁ%(iﬁmgsl d
correspond? for ofathese PP'bYﬁ'WSti‘P cﬁ“'@bﬁ atie nitrogan FP%"@"AQ groups such
particularly at tgge ﬂﬁTdoOV‘@fiéuu%ar andf lﬁe'tﬁyﬁmrgﬂﬁxpscoiﬂalﬂédl ned haiErugen?!
region 115. Addli}oﬁo fhyl%nifisn%e%ﬁ‘e I%sins may alsp find utility in the present
invention.
Starch, particularly cationic, modified starches may also
10 find utility as chemical additives in the present invention. Such
cationic starch materials, generally modified with nitrogen
containing groups such as amino groups and methylol? groups
attached to nitrogen, may be obtained from Natural Starch and
Chemical Corporation, located in Bridgewater, New Jersey. Other
15 suitable binders include, but are not Timited to, polyacrylic acid
polyvinyl acetate. .
The level of chemical additive binders which are added will
typicalTy be from about -0.25% to about 2% total web weight basis.
Chemical additive binders which are hydrophilic, however, can be
20 utilized in Targer quantities. If the chemical binder additives
are added to the stiffened fibers in aqueous slurry, conventional,
nonstiffened cellulosic fibers or high surface area cellulose is
preferably also present, to enhance retention of the chemical
- additive binder. Chemical additive binders can be applied to
25 dried or undried webs by printing, spraying, or other methods
known in the art. -
rm st f i jbuti
In another embodiment, the acquisition/distribution 1layer
comprises a wetlaid web of stiffened cellulosic fibers wherein the
30 web is reinforced with from about 10% to about 50%, preferably
from about 25% to about 45%, more preferably from about: 30% to
about 45%, of a thermoplastic binding material, wherein the
thermoplastic binding material provides bond sites at
intersections of the stiffened cellulosic fibers. Such thermally
35 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

*

h



absorbent articles to be worn by nales, such a pmgrgin..is ..maintained in
the front .wai st fegion, exerrpllfled ‘as 112 inFigure "2, ~~which area is to
be worn on the front of t he wearer. " THi'ShektlHak Been Re

acqul siti on‘q;a ion layer wll general er age
of fess tha M#P#t 30 g/cnB, neasured p mu&muﬁmﬁfd an a\‘i/'fgfégggflobi’a
density upon wetting to saturation wth Sy (1. 0% NaCl aqueous
solution), on a dry weight basis, of |ess than about 0.20 g/cn8B,
preferably | ess than about 0.15 g/cnB. Also, preferably, the average dry
density and density : - 13-- upon wetting
to saturation are between about 0.02 g/cnB and. @720 g/cnB, nore preferably
bet ween about 0.02 g/cnB and about 0.15 g/cnB. The average dry basis wei ght

of the acquisition/ ¢ibiéus matérfal lcanebe ofntebaixuds witknthe stefféned cellulosic
typically range frorpigerc')smin the aqueous slurry prior to'web formation. Once formed,
the web 1is themany yonded by heating the web until the
" thermoplastic fibers. melt. Upon melting, at least a portion of
5 the thermoplastic material will migrate. to intersections of the
stiffened cel’lulosic fibers due to interfiber capillary gradients.
These intersections become ‘bond sites for the thermoplastic
material. The web is. tl\en coor'l ed, and migrated thermoplastic
material bonds the stiffened celiul osic fibers together at the -

10 bond sites. Melting and migratloq of the thermoplastic material
to the stiffened cenu'losic fiber. intErsections bas. the effect of
increasing average pore size of the web, while maintaining the
density and basis weight., of the web as originally formed. This

can improve dfsf.?ibution _" properties of the

15 acquisition/distribution layer upon -{nit{al discharges due to
improved fluid permeability, and upoo,,su_bseqyent discharges due to

the combined -ability of _the stiffened .fibers to retain their
stiffness upon wetting and the abﬂity of the thermoplastic to
remain bonded at the fiber intersection upoo wetting and upon wet

20 compression. In net,i the thermally - bonded web retains {ts
origina’[ overall vo'lnme, put the volumetric regions previously
occupfed by thermoplastic fibrous material becomes open to thereby

increase average interfiber capmary pore size.

Thermally bonded reinforced -absorbent .webs, utilizing

25 conventional, unstiffened ee'llulosic fibers, are described in U.S.
Patent 4,590,114, D. C. Ho'ltman. issued May 20, 1986, incorporated

by reference herein, and by Peter G. Bither in "Thermally Bonded
Cores Add Value to Absorbent Products, Nonwovens World, November

1988, pp 49-55, both incorporated herein, by reference. The

. 30 processing techniques usefd] for making those webs are applicable
herein. s ot .
. : The thermoplastic binding material  should be evenly

distributed throi:'ghout the web. Prior.to wetlaid web formation,
an aqueous slurry of the stiffened. fibers and thersoplastic
35 fibrous material is prepared and well-mixed. The slturry can then
' be wetlaid, dewatered, ang’ dried _.Subsequent to formation of a
dry web, the web can be: ﬁeated to a temperature to melt the



0.001 to about 0.10 g/cnR2, preferably from about 0.01 to about O.08 g/ cn,.
mot e ‘preferably from about 0.015 to about 0.04 g/ ¢iR. Uil ess specifically
i ndi cat egho #i/111685i s wei ghts and denS|T1ysshaAtH&e&me maddcul at PCTIUSHIAB0367

basi's (at equi li brium noi sture |evels n about 6% . Density
and basis wei ght can be substantially u nonuni f orm densi ty
and/ or basis weight, and density and/or gradl ents, are neant
to be enconpassed herein. Thus, the acqw SI t ion/distribution |ayer can
contain regions of relatively-higher or relatively |ower density and basis
wei ght, preferably not exceeding the foregoiLngg Langes. Average dry density
and average dry density upon wetting to saturation with Synthetic Urine
(1.0% NaCl aqueolghepmoplasic Wﬂdﬁsﬂlbﬁﬂﬁwfem?f biudém&:bndﬁﬂm| ¢ol aseto

cal | per upon- wet 1% #B&drﬁp'ﬁi!@# <57 SapRE P {NTEpnel YedluBRe oFlbers,
of 0.2 psi (1.43 Uﬂoﬁ’a)cooliﬁhgaraaje ledsbsisope ofothe weesolidified thermoplastic
saturation cal i poltePEt HITTChroutey ond" 1385 WALET s6eund°tne, |31 Frened
unrestrai néd condielivtesi cvxf'l benshéo 1mr;%amtheraqt| cpnfjots o f fibar sintensections t o
:ggi)'ribg[]?te- to! Form2a 08t 112 Mgl fétivoPK { P MintePFfler tohd sit® at such
intersections of the stiffened cellulosic fibers.
The thermoplastic binding materials useful for the
. acquisition/distribution layers herein include any thermoplastic

10 polymer which can be melted at temperatures which will not
extensively damage the cellulosic fibers. Preferably, the me'ltihg
point of the thermoplastic binding material will be less than
about (175°C), preferably between about 75°C and about 175°C. 1In
any case, the melting point should be no lower than temperatures

15 at which the articles of this invention are 1ikely to be stored,
whereby melting point will be typically no Tower than about 50°C. .

The thermoplastic binding material may, for example, be
polyethylene, polypropylene, polyester, polyvinylchioride,
polyvinylidene chloride. . -

20 ' Preferably, the thermoplastic will preferably not
significantly imbibe or absorb aqueous fluid. However, the
surface of the thermoplastic material can be hydrophilic or
hydrophobic. (As used herein, the terms "hydrophilic" and
*hydrophobic® shall refer to the extent to which the surfaces are

25 wetted by water.) . Hydrophobic material becomes more preferred at
higher thermoplastic lTevels, particularly at levels above about
40%. .

Thermoplastic fibers for use herein can be on the order of
about 0.1 cm to about 6 cm long, preferably from about 0.3 cm to

30 about 3.0 cm.

A preferred type of thermoplastic fibrous material is
commercially known and available as PULPEXTM (Hercules, Inc.,
Wilmington, Delaware, USA). PULPEX s a polyolefin materal

 .having a very high surface area to mass ratio, which, in general,

35 is made by spraying molten polymer and gas through a nozzle into a
vacuum. ~PULPEX 1is available 1in both polyethylene and
polypropylene forms.



structures herein essentially conprises_ _a web of hydrophilic chemcally

st |Tfeped cel | ul osi c fibers. These cell ulosi-e-fibers are typically wood

pul p fibers which have been stiffened wt racedheni cal
stiffening The fluid acquisiti | ayer
S substantgﬁs%"fuﬁ% of superabsorbent mtmm‘m her ei r&;&ﬁs@q’%l“

substantially free

means the acqw siti on | ayer cont ai ns

no nore than about 2.0% of superabsorbent material, preferably 1less than

about 1.0% nost

preferably zero or essentlally zero percent

super absorbent nmaterial. In the preferred egbggliments, the fluid
acquisition/distribution |ayer has a top surface area whi ch I's from about

25% t o about 100% of
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The thernoahsttc is preferahly melted by through-air
bonding, however other nethods su.h as infra red light, etc. are
not meant to be exéluded- In aribther variation, the web fis
subjected to by heat enbossmg on one or both faces of the web.
This technique iS described in further detaﬂ in U.S. Patent

14,590,114, which was previoasly i_pcorporated into this

specification.

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

Storage Layer

A second essential ‘element _OQ" the absorbent core is a lower

fluid storage layer which comprises at.least 15%, by weight,

preferably at least:25%, “of su:erz!;sarbent mnaterial (defined more

fully hereafter), and froa 0% to aboiit 85% %, preferably less than
about 75%, of a superi:scrbent wmaterial carrier means. The

- principal function of ‘the fluid storage layer is to absorb
discharged ‘body- fluid fron. the upper acquisition/distribution

layer and retain such flaid unier the pressures encountered as a
result of the wearér’s lm'anezxts. Thus. the storage 1ayer is
subjacent -to-#nd“1n f'luiﬂ comz.vication with the. acquisition/dis-
tribution Tayer. Idea‘l‘li the ﬂu’id storage layer will drain the
upper layer of much of fEs a.qt.ired fluid load. .

As {indicated herei‘nbe'ore, tl'e storage layer comprises
superabsorbent nteriﬂ ‘Such as, but not necessarily limited to,
discrete particlés of . absarsent  gelling .material and
superabsorbént fibrous pateria: su&.; as acrylate grafted fibers
and superabsorbent rodified céllulasit fibers. The superabsorbent
material can be in azy form uhich can be fncorporated "into a
flexible web or sheet to fom the storage Tayer. Superabsorbent
materials are describe‘ in mcre detaﬂ below. The superabsorbent
material, upon contact with flzids such as water or body fluids,
absorb such fluids. ° (As used herein, the term °*fluids® shall
refer to liquids, as opposed to gases ) In this manner, fluid
discharged into the acq.xisition’distribution Tayer and transported
to the storage ‘Iayer :eC!.'l be acquired and held by the _



14 - the top surface area of the fluid storage Iayer preferably f'rorh :
about 25% t o about 95% core preferabty 1€ss Than about 90% although it is

not neant to necessarily exclude enbodmgﬁe&HmBmu{ ldcbde f |
acqui si WOpSI/A1H6S i bution layer is equal urfac?‘gq’y?yﬂg}ﬂ he
storage |l ayer. As used herein, "essenti mn ent super absor bent
material means | ow anmounts (less than a or - super absor bent
material present in the acquisition/distribution |ayer incidental to the
contact or close proximty of the superabsorbent-containing storage |ayer
with the acquisition/distribution |ayer. As noted, the articles of the
present invention enploy chem call y stiffened fibers in the

acqui si tion/ di st e se I
ctiffened fi bersﬂp%g'éhg&gk)ﬁ/{ Chatér a‘1 Gﬁ}h&ﬁél\% %Jv"lﬁirgﬂtgﬁe eiﬁgb éﬁ Kerein
means to i ncr easwith enhanned absmrhsnftu SéP%cmdéF %‘B gﬁm
condi ti ons. SUChpé%Pﬁaﬂd%d ude the addition of chem cal st I ffeni ng agent S

The superabsorbent materials intended to be encompassed in
5 this invention are those which are capable of absorbing at least
about 10 grams, preferably at least about 15 g, more preferably at
., Jeast about 20 g, of Synthetic Urine (SU - 1.0% NaCl aqueous
solution) per graxd of superabsorbent material, as determined
. according to the herei na'fter described Absorbent Capacity
10 procedure.
The superabsorbent matena] utilized herein is typically in
the form of discrete particles of absorbent gelling material.
These particles will typically be distributed within a web of
fibrous material as carrier means. The superabsorbent fibrous
15 material can comprise synthetic or natural fibers. Suitable
fibrous carrier means are cellulose fibers, in the form of fluff,
such as is conventfonally utilized in absorbent cores. Modified
cellulose fibers such as the stiffened cellulose fibers described
. above can also -be used but are preferably not used in the storage
20 layer. Synthetic fibers can also be used and include those made
of cellulose acetate, po'lyviny'l fluoride, polyvinylidene chloride,
. acrylics (such as Orlon), polyvinyl acetate, non-soluble polyvinyl
'alcoho‘l, polyethylene, polypropylene, polyamides (such as nylan),
polyesters, bicomponent fibers, tricomponent fibers, mixtures
25 thereof and the like. Preferred synthetic fibers have a denier of
from about 3 denier per filament to about 25 denier per filament,
more preferably from about 5 denier per filament to about 15
denfer per filament. Also preferably, the fiber surfaces are
hydrophilic or are treated to be hydrophilic.
30 The average dry density of the fluid .storage layer comprising
nonsuperabsorbent fibers as superabsorbent material carrier means
will generally be in the range of from about 0.06 to about 0.5
g/cm3, and more preferably within the range of from about 0.10 to
about 0.4 g/cm3, even more preferably from about 0.15 to about 0.3
35 g/cm3, most preferably from about 0.15 to about 0.25 g/emd.
Typical-'ly the basis weight of the lower fluid storage layer can




whi ch, for exanple, coat and/or .inpregnate .the fibers. Such-neans aI SO
I ncl ude the stiffening of the fibers by alterimg the chem cal structure of

t he f: bers thensel ves, e.g., by cross-I|i nkhaGheoH rBeen For
exerfpl ary QW polyrreri c stiffening ag coat ®CT,
| npregnate ce u?‘glglsc fibers include: catio u /Leo1/00n67

_ Iul arch havi ng
ni t rogen-cont ai ning groups (e.g., am no grou such as those avail abl e

from National Starch and Chenmical Corp., Bridgewater, HJ, USA: |atex; wet
strength resins such as pol yam de- epi chl orohydrin resin (e. g., KyneneTM
557H, Hercules, Inc. WI mngton, Delaware, USA), aQolyacryl am de resin
(described, for exanple, in U S Patent 3,556, 93?‘2 ssued January 19, 1971

to Co |

bol yacr yi am de. ar kot 3906 frith. SBOEE Coz 86 GOITR/eRd: word Brefitaply, from about
tht tradenane Par ez TOWG810NE08 g/em? ﬁtlnr@@ﬁ%bunﬁf%ﬂﬁﬁ‘#%@ %rf&apd%)ﬂdﬁmz
resins, and polyethyl enigg ﬁflhe'tﬁé'i&uisftwais’ﬂriﬂuﬁmrIﬁeﬁndeﬁkmtand basis

strength resins utilized In paper” ar erein

cah be found in TAPPWelghtoqeadh noé: bes uadform t"ﬂ“\@{ ";*sty aptsﬁbggﬂt)q?aliyﬁrandThe
$§PErbiggg;’ Tgchni C%’toﬁ“g%mﬂdro”csﬁ ‘coatdin PrégidnPad telitively ( Wegher and
’ ' relatively lower density and basis weight. Also as with the
acquisition/distribution’ Tlayer, density values for the storage
layer are calcutated from basis weight and layer caliper measured
under a confining pressure of 0.2 psi (1.43 kPa). Density and
10 basis weight values include- the weight of the superabsorbent
material. Additionally, the - storage layer can have a
superabsorbent iaterial gradient, such as with more superabsorbent
material being present 1n regions of relatively high fluid
handling requirements (i :e., neat the region of flufd discharge)

15 and less superabsorbent material at Tower demand regions.
The superabsorberit’ material which is employed in the storage
layer of the absorbent core wi'l’l most often comprise a )
_substantial‘ly water-inso‘luble, s'light'ly cross-1inked, partially
neutralized, polymeric absorbent gelling material. This material
20 forms a hydrogel upon contact with water. Such polymer materials
can be prepared from polymerizable,” unsaturated, acid-containing
wonomers. Suitable unsatirated acidic monomers for use in
preparing the polymeric ‘gelling material used in this invention
jnclude those Tlisted "in Brandt/Goldman/Inglin; U.S. Patent
25 4,654,039, Issued March ™31, 1987, and reissued as RE 32,649 on
April 19, 1988, both incorporated herein by reference. Preferred
monomers include acrylic “acid, mei;hacryhc acid, and 2-acrylamido-
2-methyl propané sulfonic acid. Acrylic acid itself is especially
preferred for preparation of the polymeric gelling agent material.
30 The polymeric component foried -from unsaturated, acid-
containing mohomers may’ i_:‘e grafted on to other types of polymer
moieties such as starch or-celluldse. Polyacrylate grafted starch

- materfals of this type are also éspecially preferred

Preferred polymeric absorbent’ gelling materials which can be
35 prepared from ‘conventional types of monomers -include hydrolyzed
acrylonitrile grafted starch;, polyacrylate grafted starch,
polyacrylates, maleic aiiﬁfydride-base'd" 'copoijmers and combinations



15 -

The fibers utilized in the structures herein can al so be stiffened

bymeans of chemical reaction. For exanpte crosslinking agents can be
applied to the fibers which, subsequentr&pmgg@hggagkgmmaﬁre ﬁ%ﬂﬁﬁgﬁﬁg
|nqgan

cherfi cal WP 911M6nt r a-fi ber crosslink bo

stiffness of the fibers. mm‘mnm‘

crosslink bonds to chemcally stiffen th

I ncrease

ossl i
ation of intrafiber
ferred, it is not

meant to exclude other types of reactions for chenical stiffening of the
Fi bers stiffened by crosslink bonds in individualized (i.e

fibers.
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thereof. Especially preferred are the polyacrylates and
polyacrylate grafted starch.

Whatever the nature of the basic polymer components of the
hydrogel-forming polymeric absorbent gelling material particles
used in both layers of the absorbent cores herein, such materials
will in general be slightly cross-linked. Cross-linking serves to
render the hydrogel-forming polymer gelling agents used in this
invention substantially water-insoluble, and cross-1inking thus in

part determines the gel volume and extractable polymer’

characteristics of the hydrogels formed from the polymeric gelling
agents employed. Suitable cross-linking agents are well known in
the art and include, for example, those described in greater
detail in Masudd et al; U.S. Patent 4,076,663; Issued February 28,
1978, incorporated herein by reference. Preferred cross-linking
agents are the di- or ‘polyesters of unsaturated mono- or
polycarboxylic acids with polyols, the bisacrylamides and the di-
or triallyl amines. Other preferred cross-linking agents are
N,N’ -methylenebisacrylamide, trimethylol propane triacrylate and
triallyl amine. The cross-linking agent can generally constitute
from about 0.001 mole percent to 5 mole percent of the resulting
hydrogel-forming polymer material. .More preferably, the
cross-Tinking agent will constitute from about 0.01 mole percent
to 3 mole percent of the hydrogel-forming polymeric gelling
material particles used herein. '

The slightly cross-linked, hydrogel-forming polymeric gelling
material particles which may be used in the articles of the
present invention are generally employed in their partially
neutralized form. For purposes of this invention, such materials
are considered partially neutralized when at least 25 mole per-
cent, and preferably at least 50 mole percent of monomers used to
form the polymer are acid group-containing monomers which have
been neutralized with a salt-forming cation. Suitable sailt-
forming cations include alkali metal, ammonium, substituted
ammonium and amines. This percentage of the total monomers
utilized which are neutralized acid group-containing monomers is
referred to herein as the "degree of neutralization.”



fluffed)formare disclosed, for exanple, in Bernardin, -U S. Patent
3, 224,926, |ssued Decenber 2T “F965% Chung ‘U.S.. Pat eﬁt*---?, 440, 135, | ssued

April 22, 1969; Chatterjee, U. Sq Patent 3 932 ﬁc Issued January 13,
1976 and Sangenis et al., U S. Patent 4 Mor e
on e

pref err gylof/18B65% are di scl osed in Dean et
i ssued April 18, 1989, Dean et al., U S | ssued Decenber
19, 1989, and More et al., U.S. Patent 4 898 642 |ssued February 6, 1990.
Al'l of these patents are incorporated herein by reference. In addition to

bei ng hydrophilic, these stiffened fibers remain stiff even upon wetting;

thus webs made fromthem do not collapse, agzdo webs made from conventi onal
unstiffened fibers when wet. This provides Inproved ability to acquire and

distribute fluids i c g

preferred sti ffened%ﬁg %ﬁ%qﬁcgsggﬁgsﬁéyﬁmﬁtee?q ntda'i*ﬂ@ﬁasm)irﬂ

crossl i nki ng W nbnsuperabsarbent; €iben carrier Joganss WhLbL typicd ]a.\h hage from

retatively dehydighedor 48] w@m (uoee Ty;s«ir:aa Yucfroedbout 20%stod about
I'ta o e

curled conditio

crosslinki ng. ag@5%s polymericgel bﬁg ﬁ@'geﬁ n|€ a@%@c# Eimngeﬁ%“ :
and C2- O grrl myanal (GHEEPRy TRdh Ebodt 25% b Wbbit 80X,  tarrder hearmipl Suct o
form the webs will typically be made by airlaying, wherein an airstream of
the absorbent gelling material particles is metered into an
airstream of the fibrous carrier means.
It is also contexplated to provide a storage layer wherein
10 particles of absorbent gelling material are laminated between -two
or more webs of fibrous material, such as exemplified in U.S.
patent 4,578,068, Kramer et al., issued HKarch 25, 1986,
incorporated herein by reference. . '
As discussed abave, superabsorbent fibers can be used instead
15 of particles of -a_bsdrpent-:ge'lling nateria'l.‘ Superabsorbent fibers
have been. previous’ly~diséhs_ed in the art. Superabsorbent fibers
are described in Textile Science and Technology, VYolume 7, Pronoy
K. Chatterjee, editor, Eisevier Science Publishers B.V. (The
Netherlands), 1985, in- Chapters VII and VII1 (collectively pages
20  217-280), . incorporated by - reference ‘herein.  Synthetic and
modified natural fibers, such as cellulosic fibers, can be used.
The superabsorbent fibers for use herein should have an absorbent
capacity of at least. about 10 g Synthetic Urine per g
superabsorbent material “(dry weight "basis), preferably at least
25  about 15 g/g.. v
One type. of superabsorbent  fiber comprises the
_polycarboxylate polyzer-modified cellulosic fibrous pulps such as
mildly hydrolyzed methyl acryl a'te-grafted softwood kraft pulps.
These superabsorbent ﬁbers are’ desevibad in U.S. Serial No.
30 07/378,154, filed Ju'ly 11, 1989, titled “Absorbent Paper
Comprising Polymer-Modified Fibrous Pulps and Wet-Laying Process
for the Production Theregf,': by tarry -N. Mackey and S. Ebrahim
Seyed-Rezai, incorporated herein by reference.
Other types of superabsorbent’ fibers can include crosslinked
35 carboxyuethy‘l cellulose and polymer grafted cellulose fibers.
' Polymer grafted cellilose fibers include  hydrolyzed
polyacrylonitrile, polyacrylic esters, and polyacrylic and
|



crossli nk| ng solution. These conpounds are capable of reacting wth at
| east two hydroxyl groups in a single cellulose chain or on proximately

| ocat ed chains in a single fhbsHeet HatB&n REMGE] | NKI BT,
cont‘errpﬁéyﬁfﬁ use in preparing cel | ul ose girng]a

i ncl ude, but are not Iim'ted to, glut armm!mﬂgnﬂﬁ xal , formal dehyde and
glyoxylic acid. Qthe - 16 - suitable
stiffening agents are pol ycar boxyl ates, such as citric acid. The

pol ycarboxyl ate stiffening agents and a process for making stiffened fibers
fromthemare described in U S. Serial No. £%§,606, filed October 17, 1990,

i ncorporated by reference herein. The effect of crosslinking under these
condi tions is topoTymEthadren $c Waicddsar e Thesé f superabsorbentchfiters tincledingn

their twsted, discussion of and references to processes for making them, can be
found in the Chatterjee’s Vol. 7 of Textile Science and Technology

as previously incorporated herein by reference, include: A. H.

5 Zahran, et al., "Radi ation Grafting of Acrylic and Methacrylic
Acid to Cellulose Fibers to Impart High Water Sorbency", J. of

App. Polymer Science, Vol. 25, 535-542 (1980), which discusses
radiation grafting of methacrylic acid and acrylic acid to
 cellulose fibers, as the title suggests; U.S. Patent 4,036,588, J.

10 L. Williams, et al., issued July 19, 1977, which describes the
graft copolymerization of a vinyl monomer containing a hydrophilic

group onto cellulose-containing material, e.g., rayon yarn; U.S.
Patent 3,838,077, H. W. Hoftiezer, et al., issued September 24,
1974, which discloses polyacrylonitrile-grafted cellulose fibers.,

15 The superabsorbent fibers can be incorporated into webs of
conventional or other nonsuperabsorbent fibers, such as . in
wet-1aid webs as described above or in air-laid webs, and can also
- be formed into nonwoven sheets.

In another embodiment hereof, the storage layer comprises

20 superabsorbent fibers which are formed into nonwoven sheets. Such
sheets .can consist essentially of superabsorbent fibers with
substantially zero percent carrier means, although such sheets can
include carrier means, and such embodiments are not meant to be
excluded. Nonwoven sheets made from superabsorbent fibers such as

25 the non-acrylate superabsorbent microfibers and superabsorbent
fibers usefu]l for making such sheets are available from Arco
Chemical Co. (Newtown Square, PA, USA), under the tradename
FIBERSORBTM and from Japan Exlan Co., Ltd. (Osaka, Japan) which
markets superabsorbent fibers comprising a polyacrylonitrile core

30 with a polyacrylic acid/polyammonium acrylate skin under the

tradename LANSEALTM,

The storage layer embodiments of the absorbent core wherein
an airlaid web comprises the carrier means can be formed by
air-laying a substantially dry mixture of fibers and absorbent

35 gelling material particles and, if desired or necessary,
densifying the resul—ting' web. Such a procedure is in general
described more fully in the hereinbefore referenced Weisman and




curl ed conflguratlon duri-ng use inthe" absorb@ﬁf"’ﬁr’tlcl ‘es herein. Such
fibers, and processes for making them afe descri bed in the above

incorporat ed patents. The preferred 'HﬁsS‘hé@HacBeén Iasedare tw sted an

cur l-ed can%”iﬂrlﬁﬁied by referencing bo kwst comIUSMOOE7
fiber "curl factor". As used herein, the t refers to the
nunber of tw st nodes present in a certain engt of f|ber Tw st count i.s
utilized as a means of nmeasuring the degree to whi.ch a fiber is rotated
about its longitudinal axis. The term"twi st node refers to a
substantially axial rotation of 180[err] about -tBS {+ongi tudi nal axis of the
fiber, wherein.a portion of the fiber (i.e., the "node") appears dark

relative to the restGokdmang fU.Ser Rakentvi dvelD,678:r Essuedr oSepiember t 19, 1986,

ranemi tted 11ght pas *“?es j ”‘“@ef“‘“ﬁaﬁf‘d““Mrﬁ‘?‘f’“ﬁﬂ?‘*’ﬂﬁﬁe‘f#"*@f' means
af or enent i oned r ot at 3¢Hord qg]e @&m gag éﬁ" ingnprocesses. The
fibers (i e the 385“3'?*2‘35*““”"“?2’& “Fﬁ'&"“ié??‘e‘“g el 44 bel BTided Dy,

fiber tw st, ich i "a%ﬁ'?& aFW&“Sn@Ré%"Q? qqi;% °n-The procedures for
determ ning twi st nodes Righinot QhetvtwraQQU”layéf'e oflethei bgskorbent t "re, the
her ei nbef or e referesnucpee(gl-absor‘%ent lanéerial can be uniformly distributed.
Alternately, there may be regions or zones of the storage layer
which have higher concentrations of superabsorbent material than

10 do other regions or zones of the layers: -

As discussed above,the acfuisitiop/distriuit.inr 3w~ n® dir

absorbent core preferably has 4 smaller surface area (in an

- unfolded configuration) than the storage layer and, in fact, can

have a surface area that is substantially smaller than the fluid

15 storage layer. Generally, the. surface area of the
acquisition/distribution layer will range from about 25% to ‘about

95%, preferably from abput 30% to about 85%, more preferably from

about 30% to about 75%, ‘of the surface ared of the storage layer.

In  accordance with the - present - invention, the

20 acquisition/distribution layer of the .absorbent core should be
placed in a specific positional relationship with respect to the
topsheet and the storage layer of the absorbent article. More
particularly, the acquisition/distribution layer of the core must

be positioned so that :it is effectively located to acquire

25 discharged body fluid and transport such fiuid to other regions of
the core.. Thus -the acquisition/distribution layer should
encompass the vicinity of the point of discharge of body fluids.

These areas would __inc'lu&e the crotch area and, preferably for
males, also..the région where urination discharges occur in the

30 front of the diaper.. For a diaper, the front of the absorbent
articles herein means the portion of the absorbent article which

is intended to - be placed - on the front of the wearer.
Additionally, for males,. it.is de_s"wab‘le for the acquisition/dis-
tribution layer to .extend to near the front waist area of the

35 wearer to effectively acquire the relatively high fluid load that
- occurs in the front of the male wearer, and to compensate for
directional variations of the discharges. The corresponding



4,898, 642. The preferred stiffened cellulese-fibersw |l have an

average dry fiber tw st count of at |east abo geesze gferabl at Ieast
about 4wWO®111165 nodes per mllinmeter aver b
twi st count of these fibers should prefer}ﬁ‘ﬁm \Eu st about 1. 8

preferably at |east about 3.0, and shoul |y be at | east about
0.5 twi st nodes per mllinmeter | ess than the average dry fiber tw st count.
Even nore preferably, the average dry fiber tw st count should be at |east
about 5.5 twist nodes per millineter, and thd%verage wet fiber twi st count

shoul d i , - 17 - ,.be at least, ahout 4, 0
twi st nodes per absonbestcirticdesregions idd vary %epending upon the des gn and

fit of the absorbent article. The acquisition/distribution layers

110 of diaper 100 as shown in Figure 2, exemplify one embodiment

wherein the acquisition/distribution layer 110 is suitably

5 positioned to receive both bowel and urine discharges for both

" males and females.

For disposable baby diaper executions, the

acquisition/distribution. layer of the core is preferably posi-

_ . tioned relative to the elongated topsheet and/or the storage layer

10 such that the acquisition/distribution layer is sufficiently

elongated to extend to areas corresponding at Teast to about 50%,

prefei'ably 75%, of the 1length of the storage 1layer. The

acquisition/distribution layer should have a width sufficient to

acquire gushes of body fluids without. direct discharge of fluid

15 onto the storage layer. Generally, for diapers, such as shown in

Figures 1 and 2, the width will be at least about 5 cm, preferably

at least about 6 - cm. As noted, for purposes of the present in-

vention, sections of the absorbent article can be defimed by

reference to top surfacé areas of the unfolded absorbent article

20 found in front of a given point on the line which defines the

Tength of the absorbent article.

For purposes of determining such acq:xisition/distribution

layer positioning, the length of the absorbent article will. be

. taken as the normal tlongest longitudinal dimension of the

25 elongated article backing sheet. This normal longest dimension of
the elongated backing sheet can be defined with respect to the .

article as it is applied to the wearer. ¥hen worn, the opposing

ends of the back sheet are fastened togetker so that these joined

ends form a circle around the wearer’s waist. The normal length

30 of the backing sheet will thus be the length of the 1ine running

through the back sheet from a) the point on the edge of the back

sheet at the middle of the wearer’s back waist, i:hroi:gh the

crotch, to b) the point on the opposite edge of the backing sheet

at the middle of the wearer’s front waist. The size and shape of

35 the topsheet will generally correspond substantially to the back

sheet. . _.



be at least |.0 twi st nodes par ‘m 1li ‘meter | ess tHan its average dry fiber
twi'st’ count. Kost preferably, the average dry fiber tw st count should be
at | east about 6.5 tw st nodes per ml Irmmﬂawmi cefer age wet fi ber

twi st counW@AbMIMSHe at | east about 5.0 t milli 881400167
shoul d al so be at least 1.0 tw st nodes per ss than the
0

average dry fiber tw st count. I n addi n to belng tw sted, the
preferred fibers used in-the acquisition/distribution |ayer of t he
absorbent structure are al so curl ed.: Fi ber curl say be described as the

fractional shortening of the fi ber,due to ki nke 37twi sts, and/or bends in
the fiber. For the purposes of this invention, fiber curl is measured in

terns of a two di mensiorgy Weansua'[hdnsumt wﬁerbrlbertheursltomge:aham of the -
o ans! onal " wenau cABFRMnE . coPS" GBENIFC AL she ) Shabé of Gie" phderblRe
two di mensional pl aaeticle, dthe mormal dength oft the eltoagpteq attiadle dopsheets will
e f10er e, the | obgealub i ha kil udtt FBERUN, dIBRABELE the storpe
are both neashred. ’nmetr|aﬁrtmrcomactﬂwayan,trlensnmecamljlcat&nsrr&mgt hadult
follow ng equation: yaeqntinence articles) wierein bulk reduction or minimum cost are .
important, the storage layer would not take on the genmeral shape
of the diaper or incontinence structure. Rather the storage layer
would be generally located to cover only the genital region of the .
10 wearer and a reasonable area proximate to the genital area. In
this instance both the fluid acquisition/ distribution layer and
the storage layer would be located toward the front of the article
as defined .by the,_tdhshe_et such that the acquisition/distribution
. and storage layers woiﬂd_., typically be found in the front
15 two-thirds of the article. . '
The storage layer of the absorbent core can be of any desired
shape consistent with comfortable fit including, for example,
circular, rectangular, . trapezoidal or oblong, e.g.,
hourglass-shaped, dogfbohe-sha_'ped, half dog bone shaped, oval or
20 irregularly shaped. This storage layer need not be physically
separated from the -acquisition/distribution. layer and can simply
be a zone of superabsorbent material concentration in a continuous
web of stiffened cellhlo__s.é . fiber material. More preferably,
however, the storage layer of the absorbent core will comprise a .
25 separate web which.can be used as an insert placed underneath the
acquisition/distri bution layer.
The acquisition/distribution. layer can also be of any desired
shape consistent with gomﬁbrtab'l.e fit and the sizing limitations
discussed above. These shapes include, for example, circular,

. 30 rectangular, trapezoidal or -oblong, e.g., hourglass-shaped,
dog-bone-shaped, half dog bone shaped, oval or irregularly shaped.
. The acquisition/distribution layer can be of similar shape or

differing shape than the siorage layer.
Figures 1 and 2 each show diaper executions embodying. the
35 present invention.. Shown in each figure is a diaper 100 with
topsheet 104 and backsheet 102. Disposed between topsheet 104 and
backsheet 102 is absorbeng; core 106 having storage layer 108 and



Curl Factor. = (L[err]/L[err]) - 1. An_image anal ysis nethod that can

be utilized to nmeasure L[err] and LA is described in U S Pat ent No.
4,898,642. Preferably the f i ber sThi¢ $Heet HaxiBdemRéphpeed ay of the absorb

y ent
core heWQ 81441165 have a curl facto u!ﬂ Iln (mﬁilm about 0 BBCTMW'@

preferably wi |l have a curl factor out 0.50. The
degree of stiffening, dependent upon the type and anount of stiffening
agent (i.e., crosslinking agent) used, the degree of - dehydration of the

fibers during curing of the crosslinking agent, and the curing tinme and
conditions, affect the ability of the fibergga take -up fluid and the-
‘tendency of the fiber to swell. The fiber stiffness as it relates to

resistance to fi b%&tuwdd]ar ﬁ@llkm@nmwebumtlhm by10.ef eARthough tnot

the” " absor bont P SEOVASEL, Taver 0B, has Hifclfie huIErGh B ﬂﬁ?%m

gelling material distributed throughout.
Specifically referring to Figure 2, the absorbent core 106 is
5 shown as having a front region 112, a back region 114, and a
central region 115. As previously described, the front region
112, corresponds to the end of the diaper 100 that would be
covering the front of the wearer when the diaper was in use, and
the back region 114 would be covering the back of the user. The
10 - absorbent core 106 of Figure 2, specifically the storage layer
108, has a modified hour-glass shape to provide enhanced fit and
reduce in-use leakage.
Figure 3 shows an absorbent core 106, that can be utilized in
conjunction with a disposable diaper, having a storage layer 108
15 of similar shape to those of Figures 1 and 2.
Acquisition/distribution tayer 111, however, is of a modified
hour-glass shape of substantially similar shape to the storage
Jayer 108, though of smaller surface area.
Further with respect to Figure 3, the absorbent core 106 has
20 -front region 112, rear region 114, and central region 115. Front
region 112, front edge 117 and, at rear region 114, has rear edge
119. Front edge 117 and, has rear edge 119. Front edge 117 and
rear edge 119 are connected by storage layer side edges 122 and
123, corresponding to the central region 115. -
25 Acquisition/distribution layer 111 has front edge 116 in the front
region 112 and rear edge 118 1in the vrear region 114.
Acquisition/distribution layer side edges 120 and 121, connect
front edge 116 and rear edge 118. ’ '
In preferred absorbent article embodiments, e.g., disposable
30 absorbent diapers, the edges 116, 118, 120, 121 of the
acquisition/distribution layer 111 will respectively be at least
0.5 cm., preferably at least 1.25 cm. inside the edges 117, 119,
122, 123 of the storage layer 108, particulariy in central region
115. : _ _
35  Superabsorbent Material Absorbent Capacity Test Method
As discussed above, the superabsorbent materials for use in
the present invention will preferably have an Absorbent Capacity



- 18 - water retained by a nmass of fibers after substantially all of the
interfiber water has been renpved. Anpot.her par-aseter which can be used to
characterize the nature of the stlffened fibers formed-by crosslinking
fibefs in relatively dehydrated formis that of lacgdstentl on val ue
(ARV) . ARVwé i\,dﬁ%gure of the extent toTh aE | PONVTUS91/00167
al cohol , whi CR oes not induce substantlal E |s t aken up by
the stiffened fibers. The ARV of the stiff d| rectly-rel ated

to the extent that the fibers were swollen with the solution of

crosslinking agent during the stiffening procedure. Rel atively higher
ARVs nean that the fibers were generally swollen to a relatively greater

extent during crostlinking. Procedures for dete|391 ning WRV and ARV are
described in U.S. Patent No. 4,898,642. - VWRV for_the stiffened,

twisted, curled fibeo§ atedeast t#&“ﬁr d9e19: thﬁféﬁﬂﬂyn at | 1easterabpub| §5 gngmore

0

Pﬁtemfsge?gog;nzrsa/ongggfrom agut })OA)tgﬁglg. ml(iésrsﬂ%atlﬂw &\E\/bova 'I[NEFW“@&“S

these ranges are bel seludone pPMQT@danué Srra Iliﬁle 8“35 | IPBRg- GRam  dry

superabsorbent material. In genera! the superabsorbent material

5 s place within a tea bag, immersed an excess of Synthetic Urine

for a specified time, and then centrifuged for a specified period

of time. The ratio of superabsorbent material final weight after

centrifuging minus {initial weight to {nitial weight determines

Absorbent Capacity. The following procedure can be used to

10 determine Absorbent cogacity. The procedure is conducted under
standard laboratory conditions. '

Using a 6 cm X 12 cm cutting die, the tea bag material is

. cut, folded in half lengthwise, and sealed along two sides with a

T-bar heat sealer to produce a 6 gentimeter by 6 centimeter tea

15 bag square. The tea bag material utilized is grade 1234 heat

sealable, obtainable from C. H. Dexter, Division of the Dexter

Corp., Windsor Locks, Conmecticut, USA, or equivalent. Lower

porosity tea bag materia‘l should .be used if required to retain

fine superabsorbent materia'ls. 0.200 grams plus or minus 0.005

20 grams of superabsorbent materia‘l is weighed onto a weighing paper

and transferred into the tea bag, and.the top (open end) of the

tea bag s sealed. An empty tea bag is sealed at the top and is

used as a blank. Approximately 400 milliliters of Synthetic Urine

are poured into a 1,000 milliliter beaker. The blank tea bag is

25 submerged in the Synthetjq Urine. The tea bag containing the

superabsorbent material (the samp‘le tea bag) is held horizontally

to distribute the materia'l even'Ly throughout the tea bag. The tea

- bag s laid on the surface of the Synthetic Urine. The tea bag is

allowed to wet," for a period of .no more than one minute, and then

- 30 submerged and soaked foy 60 minutes. Approximately 2 minutes
- o after the first sample is submerged, a second set of tea bags,
+ _prepared identically to the first set of bl ank and superabsorbent

material-containing tea bag_s, is submerged and soaked for 60
afnutes in the same manner, as the first set. After the prescribed
35 soak time {is elapsed, for each set of tea bag samples, the tea
bags are promptly removed (with tongs) from the Synthetic Urine.

The samples are then centrifuged as described below. The
|



-gueed untwi sting and fiber stiffness. - The stiffened cellul ose fi bers
préferred for use herein are those.whieh-have an ARV (i sopropol alcohol)

of less than about 30% The limtat h.og t pedd®eplhdeder s have an ARV

i SO | hol ) of | h bdi i f b/ el
(lsppr§?§cﬂu ol) of less than a “\‘m‘“‘ﬁtel \S/tei ?fpgll?glgﬁf)&ﬂ%%‘)égsy

dehydr |l en state of these f[

Mor e, preferably, the ARV (i sopropol he fibers useful_
herein will be |l ess than about 27% The stiffened cellul ose fibers
herein having the preferred tw st count, curl factor, WRV and ARV
characteristics hereinbefore set forth, can&@e-prepared by internally
crosslinking such fibers in relatively dehydrated formwhile or after such

fibers are bei ngcentrifuge hsad isr acBeluxd Dymac pilaCentrifuge, FisherrMedel No.
described in U { | kO erg +Q25 LS - Bat, :
however, neant %tsﬁfeén.gc%és?;’r%lh?@ﬁ]gxgrgﬁe Fti%ic')‘teng(rgc iﬁ@@?g)ghﬁlﬁigtwﬂgﬂgh ?gfl y

stiffened fibers (llgﬂjbm oNi %quii\fibﬁ-‘ﬂﬁ-on]hgyémiﬁﬁ?eﬁmu becieAuipneds withea

L, 22 bgtz 3 ngt 443!1%%€¢e338£%cﬁ62§te@rﬁg| ausngctgegwwt ethe).centrRigenys "
77’8 7 further ec’lui?ﬁp’e:jl' with 3 cy?'l’inﬁricaol "insert basket having an
approximately 2.5 inch (6.35 cam) high outer wall with an 8.435

inch (21.425 cm) outer diameter, an 7.935 inch (20.155 cm) inside
diameter, and 9 rows each of approximately 106 3/32 inch (0.238

~ cm) diameter circular holes equally spaced around the

10  circumference of the outer wall, and having a basket floor with
six 1/4 inch (0.635 cm) diameter circular drainage holes equally

spaced around the circumference of the basket floor at a distance

of 1/2 inch (1.27 cm) from the interior surface of the outer wall

to the center of the drainage holes, or equivalent. The basket is

15 mounted in the centrifuge so as to rotate, as well as brake, in
unison with the centrifuge. The superabsofbent material-con-

taining tea bags are positioned in the ceniri-fuge basket with a

folded end of the tea bag in the direction of centrifuge spin.

The btank tea bags are 'placed to either side of the corresponding

20 sample tea bags. The superabsorbent material-containing tea bag
from the second set of tea bags must be placed opposite the
superabsorbent material-containing tea bags from the first set of

tea bags; and the second blank tea bag, opposite the first blank,

. to balance the centrifuge. The centrifuge is started.and allowed

25 to ramp up quickly to a stable 1,500 vpm. Once the centrifuge has
been stabilized at 1,500 rpm, a timer is set for 3 minutes. After

3 minutes, the centrifuge is turned off and the brake is applied.

The first superabsorbent material-containing tea ' bag and first

blank tea bag are removed and weighed separately. The procedure

- 30 is repeated for the second set of tea bags. The absorbent
capacity (ac) for each of the samples is calculated as follows:

ac = (Superabsorbent material-containing  tea bag weight after
centrifuge minus blank tea bag weight after centrifuge minus dry
superabsorbent material weight) divided by (dry superabsorbent

35 material weight). The Absorbent Capacity value for use herein is
the average absorbent capacity (ac) of the two samples. '



-19- A characteristic of stiffened fibers, particularly the
twi st'ed, curled stiffened fibers. L,s,,their_abl_LJrLy to partially untw st and

uncurl upon-wetting. Thus, when formed |nto f SUJfICI ent -density,
t he *webs can expand upon wetting to anThi ﬁ density, which, when
cal cul ate y fiber density, is | verage dperd 3

(prior to%@(ﬁ&g‘& This accounts for t densitjes ofgggv'?gl 7
about 0.30 g/cnB descri bed above, in conjunction with | ower average

densities upon wetting to saturation. Such webs whi ch can expand upon

wetting are described in U S. Patent 4,822,453. To the extent that it is
desired to utilize this characteristic in absor nt article design, those
of ordinary skill in the art will be able to adj st the relative anount of
stiffening agent used, and the extent to and curl in

tw st
the stiffened fibers is inparted, to acmﬁﬁk’e desi red anount of
expansi on upon wetting. A disposable diaper is prepared comprising a thermally bonded

polypropylene topsheet,” a fluid impervious polyethylene backing
. sheet and a dual layer- absorbent core positioned between the
5 topsheet and the backing sheet. The dual layer absorbent core
comprises an hourglass-shaped storage ‘layer positioned below a
rectangular shape.d acquisitmn/distribution layer, as shown in
Figure 1. i e
The acquisition/distnbution layer comprises stiffened,
10 twisted, curled cellulose fibers and .optionaﬁy a binding means.
The storage layer .comprises an air-laid mixture of conventional
cellulosic fluff (Foley fluff, southern softwood kraft pulp, The
Procter & Gamble Cellulose Co., Memphis, TN, USA) and sodium
polyacrylate polymeric absorbent gelling material of the type
15  described in U.S. RE 32,649, reissued April 19, 1988, and having
an Absorbent Capacity of -about .30.g/g. The acquisition/distri-
bution layer comprises 3 92%/8% wetlaid dixture of stiffened
fibers and conventioqal ; nonstiffened cellulosic fibers. The
nonstiffened fibers .are. glso- made from Foley Fluff; and are
20 refined to about 200 CSF. The .stiffened, twisted, curled
cellulosic fibers care made from -southern softwood kraft pulp
(Foley fluff) and crosslinked with glutaraldehyde to the extent of
about 2.5 mole percent.on -a dry fiber celluldse anhydroglucose
basis. The fibers are grosslinked according to the “dry
25 crosslinking process® as described above in U.S. Patent 4,822,453.
' - The stiffened fibers are similar to the fibers having the
characteristics described.in Table 1.
. F Jable 1 '
Stiffened, Twisted, Curled Cellulose (STCC) Fibe
30 Type = Southern sdftuood ‘kraft pulp crosslinked with glutaralde-
hyde to the extent .of mole. peroent 6n a dry fiber cel'lu'lose
anhydroglucose basis

Twist Count Dry = 6.8 nodes/m

Twist Count Wet = 5.1 nodes/m _ _
35 Isopropol Alcohol Retentiop Value = 24%

Water Retention Value = 37%

Curl Factor = 0.63



The wetl aid webs conprise from about 50%to 100% of the stiffened fibers
and from0%to about 50% of a bi ndi my~weans for increasing physical
integrity of the web, to facilitate ﬁﬁlpgﬁaslaﬂﬂeehneﬁlahﬁ wet and/or dry state,

and “t o woMtyfiaesnNcr eased integrity u he web QEr/MSolANI6T
Préferably, the wetlaid webs wll co about 2% of a fibrous

bi ndi ng nmeans or high surface area cel'l g nmeans (hereafter

descri bed). Chenical additives can al so be used as blndlng nmeans, and are

I ncorporated into the acquisition/distribution |ayer at levels typlcally of
about 0.2%to about 2.0% dry web wei ght ba i% Sui t abl e bi ndi ng nmeans are
descri bed bel ow Technlques for wetldy™g cellulosic fibrous materi al

These
techni ques are gener B fmﬁb + P8 R P raCy ey, 508 it ek “efiiang
fibers to form v |desgribadtin Example i H.t hé’habaoqﬂhittiomﬁdistribmtﬁonoﬂay&rhl S
wettaying  wi ch N4ihah aVEFRg@YrYOdiEIty B Bbout W08 el KR RRIMGE don gk
for, instance, H4pof. s#"@i’-ﬂpbr‘d"thetsymhet"ﬁ Urige, pdryrweightobasis. olﬁuebuut
t he behavisor of @Wﬁﬁf@ andi Eﬁrﬂerﬁﬁtbﬁ%aﬁét@h‘thﬁfragﬁ{tﬁi‘ﬂ”ﬁ? #ﬂ: me. The
flocculate in a ousS lurries algumzo gceSS|ingt FoLle cai:gll 2'{" nd
her eaft er descr?#é’ﬂage ayer comprises elg y fluff and 50%

absorbent gelling material particles, has an average dry density
of about O. 24 g/cc and an average dry basis weight of about 0.5
g/cm2,

10 The acquisition/distribution layer has dimensions of about
7.6 cm X 22.9 cm and is positioned relative to the storage layer
as shown in Figure 1. The storage layer has crotch width (at the
most narrvow part of the crotch) of about 8.9 cm, a width at the
front waist area of about 21.6 cm, and a width at the rear (back)

15 waist area of about 16.5 cm..

In dn alternative embodiment, the storage layer comprises
about 15% of the absorbent gelling material particles and about
85% of Foley fluff and has a basis weight gradient such that the
front 60% of the storage core has a basis weight of about 0.11
20 g/cm and a density of about 0.15 g/cc and the rear 40% of the
- storage  core has a basis weight of about 0.04 g/cm2 and a density
of about 0.06 g/cc.
In a further embodiment, the storage core comprises about. 28%
of the absorbent gel‘ling material particles and about 72% of Foley

25 fluff, and has basis weight and density gradients as described

immediately above. '

EXAMPLE 11 .

This example exemplifies wetlaying of a web useful for use as

an acquisition/distribution layer in the present invention. The

30 web comprises 92% stiffened fibers, as described in Example I and

Table I, ‘and 8% highly refined Foley fluff (crill) having a
freeness of about 200 CSF.

A pulp-slurry of the stiffened and nonstiffened fibers having

a fiber consistency of 0.1%-0.2% is pumped to a FORMAR papermaking

35 machine at a linear 'velocity of 25 m/s and at rate of about 95

liters/minute. The slurry is distributed by a fixed-roof former

~ headbox onto a 12 inch wide (30.5 cm) 84M, 5 shed forming wire

[ ]



are preferably inplenented when wetlaying with papermaking

- 220 - machi nes.

In general, wetlaid webs can be ngde .by .depositing an

aqueous slurry-of fibers on to a forafi@is form ng wire, dewatering the
wetkaid slurry to forma wet web, and drying thé wet web. Preferably, the

aqueous slurries of fibers for wetlaying-will have a fiber con
bet ween aMO9101136% and about 2. 0% preferably between about Oﬁgﬁgy‘ﬁk’

about 0.2% total

slurry wei ght basis. Deposition of the slurry is

typically acconplished using an apparatus known in the art as a headbox.
The headbox has an opening, known as a slice, for delivering the aqueous
slurry of fibers onto the foram nous formng wire. The foram nous form ng
wire is often referred to in the art as a Fourdggnier wire. The

10

15

20

25

35

moving continuously at a rate of 1.5 m/minutes. Linear velocity
of the pulp slurry upon exit from-the headbox is from 50 to 100
m/s. Flow and wire movement ave regulated so that a uniform,
moist sheet having-a dry basis weight of about 0.03 g/cmé and an
average dry density of about 0.06 g/cc.is formed. Sheet
consistency is increased to about 16%-22% by application of two
vacuum boxes fn sequence from und'em_eath the wire, such vacuum
boxes operating at 75 mm Hg and .100 mm Hg, respectively, with a
residence time for the sheet being subject to each vacuum box of
about 1 second. The sheet is then removed from the forming wire
manually and dried; batchwise, in a forced convection steam heated
oven for about 4 hours at-zbout 1100C.. '

WHAT IS CLAIMED IS:

heet Has Been Re laced

\\Il\l\\ \III\\ \\\| \I\\



Fourdrini,er wire can be of construction and nesh size used for dry lap or
ot her papermaki ng processing. Preferably, mesh sizes of about 70 to about
100 (Tyler standard screen scale) are used. (Al mesh sizes referred to

herei n sholgtstAaepased upon the Tyl er standard screen scale, pegﬁgggumm-,
ot herwi se specifically indicated.) Conventional designs of headboxes known
in the art for drylap and tissue sheet formation nmay - be used

Suitable commercially available headboxes include, for i

roof, twin wire, and drum fornmer headboxes. Once forned, 1a°ed

dewatered and dried. Dewatering can be™ p’l‘fff“orrred W th suc
ot her vacuum devices. Typically, dewatering increases the
consi stency to between about 8% and about 45% total wet Web wei ght ba5| S,
preferably between about 8% and about 22% Dewatering to consi stencies,
above about 22% may require wet-pressing and is less preferred. After
dewat ering, the web can be,

forming wire to. a dryihg MbFBE"Wﬁ“ ﬁtafgg?l & '%’c‘rpgia,iﬁ ferr {jﬁtﬁéjgur@iw? and
D2 ety o o |
aboui 30% t o about 500/3?)%/ gfiﬁggl gﬁﬁu‘f"}-’ggﬁ % agout 25%]0 knuckl eyar ea,
such as a 31 X 25 3S (¢b}im ﬂamie)mﬁemnons agksheet affixed to said topsheet; and
(c} an absorbent core disposed beiween said topsheet and said
backsheet, said absorbent core having:

(i) ~a thermally bonded fluid acquisition/distribution

~ layer having an average dry density of less than 0.30
g/cc, preferably from 0.02 g/cc to 0.20 g/cc, and an
average dry basis weight of from 0.001 to 0.10 g/cm?,
preferably from 0.01 g/cm? to 0.08 g/cm?, said
acquisition/distribution Tayer comprising from 50% to
90%, dry weight basis, - chemically stiffened
cellulosic fibers and from 10% to 50%, preferably 15%
to 50%, dry weight basis, of a thermoplastic bonding
material; said acquisition/distribution layer having
been made by preparing a web of a blend of the
stiffened fibers and from 10% to 50%, preferably 15%
to 50%, by weight of the dry web, of thermoplastic
fibrous material, heating the web to melt the
thermoplastic fibrous material and to thereby provide
said thermoplastic bonding materi al, and cooling the
web, whereby thermoplastic bonding material, upon
melting and subsequent cooling, migrates to and forms -
bond sites at intersections of said stiffened
cellulosic fibers; and '

(i) a fluid storage 1layer, positioned beneath said
acquisition/distribution layer relative to said
topsheet, comprising at teast 15%, preferably 25%, by
weight of said storage layer, of superabsorbent
material and from 0% to 85% of a carrier means for
said superabsorbent material;

A OO



been sanded-to increase the knuckle area-te-w-thin the preferred range.
Wt mcrocontraction is preferably .ol b&dre QUL N9 . transfer from

the .formng wire to t he fabricC;
acconpl i shed by running the formng w rel

5% t o aboutwgPsp/iprgser than the

contraction can be
"u H“REH which is from about
' ich the

| i
bei ng® run. Drying can be acconplished with a thernal __bI_Q\_/_\/_-_';_IEIE@B‘gq(im‘né7
dryer or vacuum devi ce such as a suction box, although thermal blow throuagh—

drying is preferred. The wetlaid webs are preferably driedmu m lnﬂ _
(generally to fiber consistency between about 90% and about ! "m”"’
thermal Dbl owt hrough dryers. Bl ow-t hrough™ ®ying 1is L

) said acquisition/distributtion layer having a top surface area whi
. is at least 15%, preferably from 25% to 100%, of the top surfa
area of said fluid storage layer.

2. An absorbent structure for acquisition, distribution, a
storage of bodily fluids, said structure characterized by:

)

a thermally bonded fluid acquisition/distributi
layer having an average dry density of less than 0.
g/cc, preferably from 0.02 g/cc to 0.20 g/cc, and

average dry basis weight of from 0.001 to 0.10 g/cm

- preferably from 0.01 g/cm? to 0.08 g/cme, sa

acquisition/distribution layer comprising from 50%
90%, dry weight basis, chemically stiffen
cellulpsic fibers and from 10% to 50%, preferab
from 25% to §50%, dry weight basis, of a thermoplast
bonding material; said thermally bonded web havi
been made by-.preparing a web of a blend of t
stiffened fibers and from 10% to 50%, preferably fr
25% to 50%, by weight of the dry web,

thermoplastic fibr_oué material, heating the web
melt the thermoplastic fibrous material and

thereby provide said thermoplastic bonding materi:
and cooling the web, whereby thermoplastic bond:
material, wupon melting and subsequent coolit

~ migrates to and forms bond sites at intersections

(i)

said _ stiffened cellulosic fibers whereat s:

stiffened cellulosic fibers are bonded together
said thermoplastic material; and
a fluid storage: layer, positioned beneath s

~ acquisition/distributfon layer comprising at le

15%, preferably 25%, by weight of said storage lay
of syperabsorbent material and from 0% to 85% o
carrier means for said superabsorbent material;

said acquisi!:ipn/distribution Tayer having a top surface area wh
is at least 15%, preferably from 25% to 100%, of the top surf
area of said fluid storage layer.



believed to efficiently dry webs of-the stiffened fibers due to the high
voi d ‘'vol ume of the webs. SteanldrunTﬂgyb@gmaﬁﬂmk tacesl known in the art,

such as Yankee drumdryers, can be us preferred EXUn1dryers
ar e *bel We/Mr11165be | ess effici ent for t he st iPCBIUSIITONIET S
r

and can al so conpact the webs. The dri:

e preferably not creped.

As an alternative to drying as descri bed above, the dewatered web can-be
renoved fromthe forming wire placed on a drying screen and dried '

(unrestrained)

in a batch drying process by,46 er- exanple, a thermal bl ow

t hrough dryer or a forced convectlon st eam heat ed oven. The stiffened

fi bers have the tendency t

I'n order t&%inn @BF%H tea 'IEOH';“ StrtRire |df TILHRUE or Claim 2

sol uti on.

queous, sl urry shoul d be

punped to the heawheveiat said i flatid amﬁéﬁtwwiatriwéﬂﬂ alRyar soptainsspp mores

Al so, it

Is prefe
t he headbox slice
formng wre.

t@ﬁptﬁﬁ a%ﬁeﬁzlﬁga%%ﬂﬁﬁﬁﬁr‘%ntfmﬂﬁiﬂwry upon exit from

bout 4.0 times the velocity of the

Anot her nethod for reducing flocculations of fibers in a

wet | ayi ng process is &escrm@%bgerﬂénﬁ aFefet of, eﬂﬁzciaie ofs Qladm CEcomitdain 2

26, 1989,

't eoted at "t e vibbeats Sabh s o AFSrBUEI Jabeh ndd SUF' siHfice area

which is ‘Iess than 90% of the top surface area of said storage
layer, and said acquisition/distribution layer is substantially free
of superabsorbent material.

5. The absorbent article or structure of any of Claims 1 to 4
wherein said carrier means of said storage layer comprises a web of
from 25% to 75% nonchemically stiffened ce'l'lu'losic fibers and the
superabsorbent material of said storage layer comprises discrete

" particles of absorbent ge1'ling material.

6. An absorbent structure comprising a thermally bonded fluid
acquisition/distribution layer having an average dry density of less
than 0.30 g/cc and an average dry basis weight of from 0.001 to 0.10
g/cm?, said acquisition/distribution layer comprising from 50% to
90%, dry weight basis, chemically stiffened cellulosic fibers and
from 10% to 50%, preferably from 25% to 50%, more preferably from
30% to 50%, dry weight basis, of a thermoplastic bonding matertal;
said acquisition/distribution layer having been made by preparing a
web of a blend of the stiffened fibers and from 10% to 50%,
preferably from 25% to 50%, more preferably from 30% to 50%, by

weight of the dry web, of thermoplastic fibrous material, heating

the web to melt the thermoplastic fibrous material and to thereby
provide said thermoplastic bonding wmaterial, and cooling the web,
whereby thermoplastic bonding material, upon melting and subsequent
cooling, migrates to and forms bond sites at intersections of said
stiffened cellulosic fibers.

[
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on,t he

formng wre. Acqui si tion/di

chem caIIy stiffened cellulosic fibers

provi de a nunber of advantages in conparison with simlar types j\/«’{"

I’%ﬁﬂj .butj on.l.ayers which contain

“Which are prepared by

stractures which are prepared r-layin \\et - | ai ctures WilEpody
fluids much bett an sim| M% ‘""F%f’éﬁll s becal¥ss
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conparatively high tensile strength manifests itself when the wet-laid -
structures ar€ either wet or dry. Bindinfy Means - Rel ative to
conventional non-stiffened cellulosic fibers, the- crosslinked, tw sted,
stifTened A& descri bed above formlower .tensile stren

par‘ti cul ar‘ilbltyr?lﬁ € undried condition. Therefore, in order tog?gg{ﬁbtig@m
processing and to increase the integrity of the wetlaid web subsequent to
drying, a binding neans can be integrally. incorporated into or onto the
web. This can be done by adding the binding neans to pulp prior to web
formation, by applying the binding nmeans| f@hem cal additive bindersy to the
wetl aid web after deposition on the formng wire and before drying, after.
drying, or a conbination thereof. Sui t abl e bi ndi ng means for addition
to the stiffened cellulosic fibers prior to formation of the wet web froma
pul p slurry include, but are not limted to, a variety of cellulosic and

synt hetic fibrous materials. Such materials i ncl ude nonstiffened
cellulosic fibers (i.e., conventional cellulosic pulp fibers), highly
refined, nonsti f f ened, cellulosic fibers (preferably wth Canadi an

St andard Freeness (CSF) of |ess than about 200 CSF, nore preferably from
about 100 CSF to about 200

een Re{:laced
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CSF) ref
cel Lul osi
descrlbed
in \ihe s
of "synth
utiliszati

erred to herein as "crill%. . and high surface area

c material such as expanded cel I ul ose fibers (hereinafter
Various types of synthetic fibrous material can be u

;‘Xﬂ?e‘{mﬁﬁ. ber” bi ndi ng nmeans. For the purposes hereof, the

etic fibrous material s" as a binding neans shal | refpcnwgmgly

on of such fibrous materials, in the final product, in flbro

form (Preferably, the synthetic fibers are of at |east staple |engt

i.e., the
1.5 cm.
conventi o
use in
épecific

fibers preferably having an average length of at |east abo
Any type of fibrous material gyr h is suitable for use
nal absorbent products is be to be suitable
the acquisition/distribution web of the present invention.
exanpl es of such fibrous material include nodified cellul ose
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- 23 - fibers, rayon, polyester fibecLs,. slch as .pol yethylene terephthal ate
(DACRON), hydrophilic nylon (HYDROFIL) -and the like. Other fibers useful -

i nel ude ceIIquse acet at e, pol yvi nyl fluoride, polyvinylidene
chl pri de, gifﬁ 16 ol yvinyl acetate, polyam des (such as nyl onpCT/US91/00167
blconponent ers rlconponent fibers, mxtures thereof, and the IiKke.

Hydrophilic flbrous materials are preferable. Exanples of sultable
hydrophilic fibrous materials include hydr ophi | i zed hydr ophobi c
fibers, such as surfactant-treated or silica-treated thernoplastic
fibers derived, for exanple, from pondEﬁﬁEhs such as :

pol yet hyl ene or pol ypropyl ene, polyacrylics, polyam des, polystyrenes,
pol y- urethanes and the |ike. Hydrophobic synthetic fibers can al so be
used, but are less preferred. Such synthetic fibers that can be added to
th® web and utilized in the final web product in fibrous form include

rayon, polyethyl ene, n? pwpropyl ene, p\ Such f2¥ers, when of a
are ngtr'ad\.i

hydr ophobi ¢ nature, pi |y present Mp quantities of |ess than about
t

30@6 preferably | ess than about "18% tal web weight. basis t hat
the web can mintain a sufjs ' drophilic charac In
one enbodi nent mherqtﬁathe acqu S|t|on/ gution | a
————t—.
n _ | 118
—119

e _ - .
’ . - 4
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is made by a wetlaying process, the web conprises from about 85% &,ae about
95% off the”™ stiffened cellulosic fibers and from about 5% to about 15% of
crill, preferably from about 90%to about 95% of the stiffened fibers and
from about 5% to about 10% of crill, nost preferably about 92% of
sti'ffened fibers and about 8%crill. Suitable cellulosic fibers for use
as crill include chemcally pul ped wood fibers, including softwod and

har dwood pul p fibers, preferably sout heft sof t wood fi bers (e.qg., Foley
Fluff, The Procter & Ganbl e Cellulo

). Al
per cent ages of SERIIGRES (En STLFEFEP, ?&%Wﬁﬂc W‘?@%@A
expressly stated, are on a dry web total weight basis. I n anot her

enbodi ment, the acquisition/distribution [ayer conprises the.stiffened. .
fibers and up to about 25%of high surface area cell ul @sifc vateiidls sudk

as expanded cef:k ul ose: f i<bBIELS  Pr éiCer ablly, the acHuirsi t:i-onf dizst4 ibuti gaged 4.

| ayer conpirising:a:;mel.efd.. wetd pigddst.i.ffiened fi ber/s and;hl ghpigud vece miged. .
cel I ul ose WI,H -.c;mrrprlrs,eL f rqrm(ap@u& B0%|t 0 0f; thexst:

fibers, 1o pdgfd ..........

EIELQ -OF _THE INV-ENTIO

This invention relates to absorbent structures using both
cellulosic fiber materia} .and superabsorbent material. The
absorbent structures can be used in a varfety of absorbent
articles such as disposah‘Le diapers, adult -incontinence pads and
briefs and the 1ike which are required to handle relatively large
amounts of discharged body. fluids, especia‘l‘ly repeated discharges
of relatively ‘large amounts of f'luid in relatively short amounts
of time. .

| ACKGROUND OF THE_JNVENTION

Absorbent webs __v}hich,-_ gémprise. entangled masses of fibers,
i.e., fibrous webs, are well known®in the art. Such webs can
imbibe 'hqtiids, such as . discharged ,body fluids, both by an
absorption mechanism wherein fluid . 15 taken up by the fiber
material {itself and by.a wicking - mechanism wWherein fluid is
acquired by. distmbuted through and "stored - in the capillary
interstices between fibers. One means for {mproving the
absorbency characteristics of. such.:fibrous web structures is to
incorporate t'ﬁerein superalisorbent material, such as as polymeric
" gelling material (also referred ito as .hydrogelforming material
superabsorbent polymers, etc.) which imbibé fluid. The
superabsorbent material serves to reta1n~ﬂuid such as discharged
body 1iquids. An absorbent structure of this type wherein
hydrogel-forming materfals in. particulate form "are incorporated

into fibrous webs {s disclosed in Weisman and Goldman; U.S. Patent
4,610,678; Issued September 9, 1986.
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- 24 -, preferably fromabout 90%to about 95% and from about 5%to about
15% rfore preferably from about 5%to about 10% of high surface area
cellul ose. The high surface area cellulosic material used herein wll
typically have a surface area of at |east about 10 nR/g, preferably at

| east about 20 nferr]/g, of cellulosic ygterial. Reference can be nmade to
U.S. Patent 4,761,203, Vinson, August 2, 1988, incorporated herein by

reference, for a.r}é@op‘g#gb ﬂ,ﬁcwlwgopﬁewwds@lﬁylﬂﬁ:brbb*ﬂi%n of IN
general however oSl C T1 ber re.nmulti e ultr ctur
made. fromabsoebelim ogel1ingo  nater i has g perm EE?FF gé“f uI"Sgg'S atdon ool
conponents it tdikidlés nsuchal &0 diappreswhﬁch eﬁpéo)cei'ﬂdtdvelgpotmrs
M orof Lbr i1 sib sqq%teﬁ fidover o an o WhaEET abey o EPER CrefaivEly  thin
nm and are pﬁuﬂmtsbl Thinhér adiagleestanm Tessr bulb;peto ear odndyfiits betteyuent | y
exist in the formobudi.| ThE)IaFE d138"Rore CRRPACE MR the pabRege) Wiking can
the diapers easfer for the consumer to carry and store.
06mpactness in packaging also results in -reduced distribution
casts for the manufacturer and distributor.
.One such absorbent core configuration which is useful for use
as the absorbent structure in relatively thin absorbent articles
is disclosed in U.S. Patent No. 4,765,780, issued August 23, 1988
(Angstadt).- This patent discloses absorbent articles, such. as
diapers, which have a two layer absorbent core configuration
_wherein the core comprises.an upper primary Tayer and a lower
dusting layer. The primary layer is an airlaid web of hydrophilic
fiber material with a substantial amount of absorbent gelling
material admixed therewith, The dusting layer comprises
hydrophilic fiber material and, preferably,_ contains no absorbent
gelling material. ' '
 Another absorbent core configuratfon. is disclosed in
Weisman/Houghton/Geilert, U.S. Patent No. 4,673,402, issued June
16, 1987. This patent discloses absorbent articles having a dual
layer absorbent core. In the dual layer configuration, the core
comprises an upper primary layer which is an airlaid web of
hydrophilic fiber material, optionally with a smail amount . of
polymeric gelling agent particles admixed therewith. The core
also comprises an under'lying jnsert layer which is an airlaid
mixture of hydrophilic fiber material and a substantial amount of
polymeric gelling agent particles. This insert layer is generally
positioned  toward the front of the. absorbent article such that
more than half of the polymeric gelling agent material in the
article is found in the front half thereof. Absorbent articles
having the particular dual layer configuration of the ‘402 patent

can be prepared in the form of especially thin, highly effective,
low leakage diaper products.
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characterized as a plurality of mcrofibrils which are laterally aggregated
to forma threadlike structure which is | arger in dianmeter than a

mcrofibril, but substantially smaller than a cellulosic fiber. In general,
a cellulosic fiber is made up of a relatively thin primary wall, and a
relatively thick secondary wall. The prrmary wal |, a thin, net-1like

covering |located at the outer surface =of “the frber, Is principally
formed frommcrofi

rils. ul k f the f r 11, i.e., e secondary
w1 s or mediotyf hstandfalh Hie Sxfasents of ABsptbens coees msqdescribed
gagrofl er i | sabovege 'fhdrre am#:l?nsera Mgad ato urpgovwel aﬁsoﬁeﬁgerddres With hacl
i brous Raw terr S el ratron or pi.ng, . e chae
Kocur ek, Cha a efﬁf&r‘ﬁ&t Pﬁi? aﬁaP%%*r-H st 593 "bg E% tﬂ?“ﬁﬁﬂﬂ%
jointly by Cdnarth@ﬁ Roupd abg- Rapetndredsst rthe levet rosfalpolymeﬁlrcT

Expandad ool PRPREAT gl 4 b8ro il Kore. . " S Eigtin ﬁ%e*ﬁ%rreiﬁo:fl%?"

brils
whi ch . havepb‘lamericsgbﬂhm imateypisbpespacdally olevvelsdiinaexcessit efl dbout a

cel lul osi ¢ 16Dfn Wibkoad %&“ﬁ%fcaﬂ% usé't’l %h au&éfmtags@esceahukm can

al so be made r bm cel suspensi on of

cel | ul ose fi lscphenamepagrefergednto |an9ehéﬂ@r:k6n9r | &Q-qtmkrinemms when

suspensi on 'Sthéuabﬁ‘iﬁe‘?‘qct@eﬂing material located in regions first contacted
with fluid increase:.in’ *Volume .as a consequence of fimbibing the
fluid and forming "the hydrogel. -When polymeric gelling material
concentration is too higtﬁ ‘the hydrogel can block additional fluid
from reaching other regions "of the core having unused absorbent
capacity. The occurreni;e of gel blocking can lead to Jeakage
during usage of the absorbent article.

Polymeric geﬂing ‘materials have been developed which can
exhibit a reduced -tendéncy to result in gel blocking. Such
materials are descnibed in U.S. Patent RE:32,649, April 19, 1988,
Brandt/Goldman/Inglin. However, these improved polymeric ge'l'li'ng
materials, and other superabsorbent. materials,’ are subject to
performance 1imitations. of the web of cellulosic fibers in which
particlies of gel]ing material are distributed. In particular,
upon initial wetting. the cellulosic fibers become highly flexible
and the web tends . ta:- co‘l'lapse to a higher density and,
consequently, exhibits .sma'ner average pore size. Whereas, pore
size becomes smaller than -the pore size in regions of the web not
yet wetted, a: capﬂ]a.x;y -gradient 1is created which opposes
efficient transport of fluids to the dry areas of the absorbent
article. _

Another reason why. niany absorbent articles such as diapers
are subject to leakage {is 1{nability to absorb second and
subsequent discharges of fluid even -{f the first fluid discharge
has been effectively absorbed. L'e_akage due to second and
subsequent discharges- i{s especially prevalent during the night,
when users commonly experience multiple discharges before being
attended to. One reason for the {nability of many absorbent
articles to adequately handle multiple discharges of fluid,

in
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- 25 -, a pressure drop of at |east 3000 psig and a high velocity shearing
action, followed by a high velocity decelerating inpact. Passage of the
suspension through the. ortfice is repeated until a substantially
stabl e suspension is obtained. See U S Patent 4,483,743, Turbak et al
Novenber 20, 1984, incorporated herein by4reference. - A preferred

process for preparing expanded cellul ose fibers is disclosed in the Vinson
patent (i bi dac;)ditdnnl toidie, veasonmatiisayssed rabgveusis dheednability o the

fibrillar ]9& {@Pbﬁtlfédﬂeeto(a«ﬁspoﬁeldwchaﬁgéd HauSd avdyh £ 6 eha gt drP
il ult ;%Q@%ﬁé’%%%%?fthé”Aés%rbeaﬁ’ capaedty 25F that’ PBY1on°Rad bedn °'OUS
reached. After a discharge of fluid occurs, the fluid tends to
remain situated in the region proximate to thé'discharge. The
occurrence of successive voiding of fluid creates a driving force
to laterally transport the previous fluid and newly discharged
fluid. However, acpual performance of the absorbent article is
Timited by “the ability to have the fluid transported to the
farther reaches of the core. In this regard, even in the absence
of polymeric gelling material, the overall absorbent, capacity of
conventional absorbent diaper cores is generally incompletely
utilized prior to failure, i.e., 1leakage, of the absorbent
article. ' | |
_ Yet another reason for leakage in conventional absorbent
" articles is the propensity of the celTulosic fibers conventionally
utilized for fluid acquisition and distribution to collapse upon
wetting, thus impairing perméability of the structure.

It is an object of this invention to provide superabsorbent
material-containing absorbent structures which can circumvent the
problems of gel blocking and wet collapse and which can utilize an
increased proportion of their absorbent capacity. '

It."is a further object of this dinvention to provide
superabsorbent-containing absorbent structures which can acquire
fluid rapidly in the region of discharge and transport the fluid
over relatively Tlarge proportion of the absorbent structure
storage area and, additionally, be capable of effectively
acquiring and distributing discharged bodily fluid from second or
other successive voiding. '

It 1s yet another object of this invention to provide
absorbent structures which are capable of meeting the objects
described above which are of a relatively thin design.

One absorbent structure which has been suggested is described
in U.S. Patent No. 4,935,022, issued June 19, 1990 to Glen R. Lash
and Leonard R. Thompson. This patent discloses disposable
absorbent articles comprising a layered absorbent core positioned
between a backsheet and a topsheet, wherein the absorbent core
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The I ength.of the high surface area cellulosic materi al
from dbout “20 to about 200 pm

surface area cellulose is provided- as
15-17% soli ds,

processed in

surface area cellulose is then well mixed ith the stiffened
slurry and the slurry is wetlaid as descri

preferably ranges
Typically, for wetlaying, the high

a danp pulp, generally at

a beater or disc refiner to break up entanglenents The hi gh
flbers I n

b bove, bl
def | aker or a.comprises %ns @Perslﬁ@reﬂ foshef Fﬁﬂeﬁdo&lﬂ% SK'? %’f |°#N‘}1°56r

ot her equi prren t rﬁinaBQUUSEﬂ t® 15%,x b fvéi féfMPihrg
fibers and {! lL‘e’?Q‘M&P al?ga gl ul 0153 Prefe 'XbI{/ flgm;aJ 6§h W re
(e.g.., 84M (8“37%"? bﬁﬁ%lv e)ﬁ ggi {) ?'ﬁg e&"'F‘é'te I & the

hi gh sur face aéﬂmhba' Oﬁﬁsteﬂattfh@"led "e11iubos e ibepB candvifren LN SPITR | v
used for the form

physi cal int egﬁ%.y h}f V{eﬁeht, aeﬁlﬁ@Pm (ﬂ%]ﬂgl ngﬁggﬁajyeﬁ%ncreasi&r

facilitating psepnsssSithe 9an~unbs purpm)axﬁ ddquiSItiAmt Iaadddlstaébuﬁon dfor

gzgi ti vgg, sucB d"!scﬁgléﬁ gh%% bﬂ{% O{{elfﬂﬁ

rs]ﬁ;r*gﬁdknom I'n tRee art

for  providingre nbfgidyebeneﬂe:gal_tw'tﬁlim D‘ﬂm-weﬂ'be owaraJgrerc abiielsis

necessarily smaller than %he upper layer, is principalily for ﬂuid
storage. 1.;. .

Another absorbent -structure- which has been proposed is
described in U.S. Patent 4 758, 603. s. C. Mzyer et al., issued
January 17, 1989, titled *Absorbent Article Having a Hydrophobic
Transport Layer.® As suggested by the title, this patent
describes an absorbent article with a hydroptsdic transport layer,
made from known hydrophotnc syrnthetic fibers. The trznsport layer
is positioned between 2 tnpsheet and- an absorbent body. The
absorbent body is necessarﬂy zore hydrophilic than the transport
layer. The purpose. of ‘the transport “layer is to act as. an
insulating layer between the topsheet and tha absortent body, to
reduce skin uet';nesé.':. Regardiess of whethar the structures
described therein dneet this. ohjective, the kydrophchbic nature of
the transport 'layer of U.S. Patent 4,798,603 would be expected to

have limited fluid acquisitiomand fluid transgort properties due,
‘at least in part, to the hydrcphobicity of tke layer. This would
be particularly so. for second and “successive fluid discharges,

after which any optiona'l surfa ctants have bees washed away.

Notwithstanding the existence of absor>ent articles of the
type described abaye, there {sa need to jdentify further inmproved
configurations for absorbent articles which provide improved fluid
distribution and acquisitiaa {:-=rfomnce, -especially with respect
to successive. i)u1d discharges.

Accordingly, the present. d{aventfon pmvides improved
absorbent structures, and elements. for use therein, as well as
absorbent artfcles utilizing such structures, utilizing a multiple
layer absorbent core that effectively and efficiently acquires the
wearer’s discharged body fluids. upon {nitial and successive
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bi nders include those which are known for their ability to provide wet
strength i n paper structures, such as can be found in TAPPI nonogr aph
series Ho. 29, Wet Strength. in Paper. and Paperboard, Techni cal

Associ ation of the Pulp and Paper Industry (New York.

- 26 - 1965), incorporated herein by regerence. Suitable resins-include
pol yam de- epi chl orohydrin and pol yacryl am de resins. Qher resins finding

utility | “d’iﬂlﬁrbwem&ﬂﬁ'{fo’r‘is”rfﬁ%uﬁ?édmﬂ‘@’m’def?&ﬁ' BBLAT gL {4 Madlchyde

resins. The nore ncti ona unctional resins

€S
are nitrog8uceansive nﬂnif'@rﬂ%ﬁ‘!ﬁrcha e éﬁ'\ ¥e) )bhlﬂgg gnépminw 8f &h®ups
attached tab$érbengerstrietined hshefice nerdaypeandssteramysadtsodischdrgsd! ity in

t he pr esentn m/ent i on.
SUMMARY OF THE INVENTION _

The present invention provides an absorbent structure, which
is particularly useful as the absorbent core in disposable
absorbent articles such as diapers and incontinence briefs, and
which comprises: ‘a wetlaid fluid acquisition/distribution layer
having an average dry density of less than about 0.30 g/cc, an
average density upon wetting to saturation with 1% NaCl aqueous
solution, on a dry weight basis, of less than about 0.20 g/cc, and
an average dry basis weight of from about 0.01 to about 0.10
g/em@; -and a fluid storage Tayer, positioned beneath the
acquisition/distribution 1layer. The acquisition/distribution
Tayer comprises a web of from about 50% to 100%, by weight,
chemically stiffened cellulosic fibers and from 0% to about 50%,
by weight, of a binding. means.. The binding means can be used to
increase physical integrity of the web to facilitate processing
and/or 1improve din-use performance, and/or. increase effective
average inter-fiber pore size of the web. As used herein, binding
means refers to means integral to the layer of stiffened fibers,
such as (but not 1limited to) other nonstiffened cellulosic
material, synthetic fibers, chemical additives and thermoplastic
polymers. Tissue envelopes and other scrim external to said
acquisition/distribution layer, can also be used to increase
physical integrity in addition to, or in place of, binding means.

The storage layer comprises at least about 15%, by weight, of
superabsorbent material and from 0% to about 85% of a carrier
means for the superabsorbent material. The fluid
acquisition/distribution layer preferably is substantially- free af
superabsorbent material. As used herein, “substantially free"
means the acquisitidn/distribution “Tayer contains no more than
about 2.0% of superabsorbent material, preferably less than about
1.04, most preferably zero or esséntia'l'ly zero percent
superabsorbent material. As used herein, “essentfally zero”
percent superabsorbent material means low amounts (less than about
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Starch, particularly cationic, nodified starches may also find utility as
chenmical additives in the present invention. Such cationic starch
materials, generally nodified with nitrogen containing groups such as am no
groups and nmethylol. groups attached to nitrogen, may be obtained from
Natural Starch and Chem cal Corporation, |ocated in Bridgewater, New
Jersey. Other suitable binders include; Toat are not linited to, pol yacrylic
acid pol yvi n%[m acet at e. The | eve] .of chem cal additive binders which

are added WQ.5%) on supsrabsexbentomatevial wresent oinatbe: agqyisdtdenidis-vwei ght
basis. Chergyqgltfsiditaysf Phéfthintalhitehthe econtdeepbr! EToseh Prax flistyC HF e

Yo the sti fthened SUPRERESArbeRt RNt taing ry SEaTagtn | JAUT nOWLAN 11 chhed
B esent . 1 o e ercal.addi { e binder cher cal
Bddi tive binder "caﬂf"%t&"ﬁ% estbodamentsq of; khﬁriiéﬁ'eﬂgbg"'by%f’i nﬁ]‘h@,
spraying, oczcquisttionfdistisiution layemehas ta foprsunflaget apefRewhicl ciyl
hqui oi 1 onfties Rbek 28l epoiue. 100% o sHECLIFuEFRAE STER ot B, FRutg
cel lul osi c starage layer; npriferably from about 25% to about 95%, more
~ preferably less than about 90%, although it {is not meant to .
. necessarily  exclude - - embddiments  wherein  the = fluid
~acquisition/distribution 'l'ayér is equal or larger in surface area
* than the storage layer. |
The absorbent structure can be advantageous'ly-utﬂjzed as the
absorbent core in absorbent articles, e.g.,' disposable diapers and
incontinence briefs, which also comprise a fluid pervious topsheet
and a fluid impervious backsheet affixed to the topsheet, wherein
the absorbent core 1is disposed therebetween. The absorbent core
1s positioned :such that. the acquisition/distribution layer is
located between-.the t&pgheqt and. the storage layer, and the
storage layer is- located between the -acquisition/distribution
layer and the backsheet. . ' ' '
The superabsorbent material used in the storage layer has an
Absorbent Capacity (measured according to the test hereinafter
described) of at least about 10 grams of synthetic urine (1.07.
NaCl aqueous solution) -peﬁ gram of superabsorbent material.
Suitable superabsorbent , material categories include polymeric
absorbent gelling materials, typically utilized in the form of
discrete particles,.and superabsorbent fibers, such as acrylate

grafted fibers and superabsorbent certain modified cellulosic
fibers.

SERIPTION OF THE DRAWINGS
Figure 1 represents a perspective view of a diaper with an
absorbent core having the 'mu"ltiplé Tayer configuration of the
presént inveniion. The absorbent - core shown has a
rectangular-shaped acquisttion/distribution layer and an hour
~ glass-shaped storage layer.
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web_is,reinforced with from about 10%to about 50% preferably from about
25% t o about 45% nore preferably fromabout 30%to about 45% of a
t-hernopl astic binding material, wherein the thernoplastic binding
material  provides bond sites at intersections of the stiffened

cellulosic fibers. Such thermally banged webs. can, in general, be made
by formng a web conprising the stiffened cellulosic fibers and

t hernmopl astic frPg%-% 2"Pégrbsents G piepkpective ¢vawlof di auuebuaeﬁxéwreughout

The thernopl ast | r,ous

mat eri al caﬁ“ﬁéa\‘ e FAawer Lyi bt (vheredn the, sforags Jayer has Gep‘gd“ﬁ‘ef‘he
agueous sl Uguw- g‘[agy ,shh yveb formation. Once fornmed, the web 1is

thermally bondgd, dsadts APEL vigh! éf ahhﬁbsorbent core useful
for diaper applications, such as in Figures 1 and 2, wherein the
core has a modified hour glass-shaped storage core and a similar
hour glass-shaped acquisition/distribution layer.
. DETAILED DESCRIPTION OF THE INVENTION

The absorbent structures of the present invention can be
utilized in disposable products which are capable of absorbing
significant quantities of body fluids, such as urine and water in
‘body wastes. Such articles may be prepared in the form of
disposable diapers; adult incontinence briefs, adult incontinence
pads and the like. '

The absorbent articles herein generally comprise three basic
structural components. One such component is a liquid impervious
backsheet. On top of this backsheet is disposed an absorbent core
which itself comprises two distinct layers, and which inciudes a
superabsorbent material in one of the layers. On top of this
absorbent core and joined to the backsheet is a_watef pervious
topsheet. The topsheet is the element of the article which is
-placed next to the skin of the wearer. As used herein, the term
"joined® encompasses configurations whereby the topsheet s
directly joined to the backsheet by affixing the topsheet directly

* to the backsheet, and configurations whereby the topsheet is
indirectly joined to the backsheet by affixing the topsheet to
intermediate members which in turn are affixed to the backsheet.
Preferably, the topsheet and backsheet are joined directly at the
diaper periphery by adhesive or other attachment means known in
the art.

Especially preferred absorbent articles of this invention are
disposable diapers. Articles in the form of disposable diapers
are fully described in Duncan and Baker, U.S. Patent Re 26,151,
Issued January 31, 1967; Duncan, U.S. Patent 3,592,194, Issued
July 13, 1971; Duncan and Gellert, U.S. Patent 3,489,148, Issued

January 13, 1970; and Buell, U.S. Patent 3,860,003, Issued January
14, 1975;
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thernmoplastic fibers nelt. Upon nelting at |east a portion of the

thernopl astic nmaterial will mgrate.to intersections of the stiffened
cellulosic fibers.due to pterfiber capillary gradients. These intersections
beconme bond sites for the thernoplastic naterial. The web is. th~en:

cool ed, and migrated thernoplastic materig _bonds the stiffened cellulosic
fibers together at the bond sites. Mlting and mgration. of the

t her mopl ast i ¢ RERPaRbnt drae 1REorigoPResd QRirkyh 0 Greffebericd Nt ﬁ;g.egeppgas- bas

the effect of incre%l\r,l\&aver?%{e ore size Q Ile | ntal ni ng
e

he web

the density afdSPosd pero e\BErRfSe, P gi'ﬁ%ﬁ 1\PVERE 188 compriises cam
improve  di absorbentonore; a topsheeti ssperposedfor co<dxtensive with one
Frutd per neapitibe,of thé borlCand B0 1uild fRberFioS BiciEhedt Fspobogsghl ori
abi ity of th&osextensius withethe tfacecofii the: icore eppoisfihestheuface veuvered) and
Upon Vet t] g £hd e, WPSHERES | Bottf LRITICBAREEC by (e toifthest” Bhsficy "
web retains prg§er§$5|§i haye oi/e!"l;’-’li areaker than that of thet coxe rthereby
ol | o oan LA SN | SR e bt ks oo,
bondedy rei nf g’f‘i‘é@ &}%@‘gr%"gﬁf‘d \?@BSFO'@%H F%&Qif éhe ebacksheet and th_e ’

topsheet will be fused together in these side margina) portions.

The diaper is preferably constructed in a shaped: configuration

such as, but not limited to, an hourglass shzpe. '

The backsheet of the articles herein can be constructed, for
example, from a thin, plastic film of polyathylene, polypropylene,
or other flexible wmoisture impeding material which s
substantially water impervious. Polyethylenz, having an embossed
caliper of approximately 1.5 mils, is especizlly preferred.

The topsheet of the article herein can be made in part or
completely of synthetic fibers or films ccoprising such materials
as polyester, polyolefin, rayon, or the like, or of natural fibers
such as cotton. In norwoven topsheets, the fibers are typically
bound together by a thermal binding procedure or by a polymeric
binder such as polyacrylate. This sheet is substantially porous
and permits a fluid to readily pass therethrough into the
underlying absorbant core. '

Another suitable type of topsheet comprises the topsheets
formed from 1iquid imparvious polymeric zaterial such as polyole- -
fins. Such topsheets can have tapered czpillaries of certain
diameter and taper positioned in the topshest to permit flow of
discharged fluid through the topsheet dnto the underlying
absorbent core of the article. '

The topsheets used in the articles of the present invention
should be relatively hydrophobic in cocpariscn with the absorbent
core of said articles. Topsheet constriction 1is generally
disclosed in Davidson, U.S. Patent 2,905,176, Issued September 22,
1959; Del Guercio, U.S. Patent 3,063,452, Issued Hovember 13,
1962; Holliday, U.S. Patent 3,113,570, Issued December 10, 1963,
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conventional,

her ei n,

and by Peter G Bi ther in

unstiffened cellulosic fibers, are described in U S. Patent
4,590, 114, D C. Holtman, issued May 20, 1986, incorporated by reference

Abs_orbent Products,” Nonwovens Worl d, Novenber 1988, pp 49-55, both

i ncorporated. herein: by reference. Thd0 processing techniques useful
" maki ng those webs are ap lica t her nopl astjc
bi nding  n@ndr ThemPSORey d5° gége%tve%iéz%’laf’stF#%Be@eFﬁ‘PWgﬁﬁn YHSveb.
nter ARk Gmorpmmumain shyr refertdncel he P?éfét‘ﬁeﬂed

th plastlc mat enial . i s prepared an | -.m xed.
The slurry &39 E‘?‘P&% Becmqréfcgeg Ralyester, cﬁ &m& mi)‘.‘f ster
formati on ofblendsdr poVpdthyl ere war caolym'obyhem t oThe t énpshaturean o beel t

Prior to wetyhdch pote

fibers

t he

and

treated with surfactant to make it more wettable and therefore

relatively less hydrophobic, to thereby increase fluid flow

through it at Teast upon initial wetting. However, the topsheet
should still be more hydrophobic ‘than the absorbent article
element which receives fluids aftér passing through the topsheet.

. An absorbent core, which 1is preferably flexible, is
positioned between the elongated backsheet and -the topsheet to
form the absorbent articles herein. This core essentially
comprises both an upper fluid acquisition/distribution layer and a
lower fluid storage layer. It should be understood that for
purposes of this invention these two types of layers refer merely
to the upper and lower zones of the .absorbent core and are not
necessarily limited to single layers or sheets. of material. Thus
both the fluid acquisition/distribution Tayer and the fluid
storage layer may actually comprise laminates or combinations of
several sheets or webs of the requis-ité type of materials as
hereinafter described. The storage layer can comprise a single
sheet of essentially 100% superabsorbent material, as will be
hereinafter described, or can also include a carrier. As used
herein, the term "layer” includes the terms "layers" and-
“layered." . For purposes of this invention, it should also be
understood that the term “upper® refers to the layer of the
absorbent core which is nearest to and faces the article topsheet;
conversely, the term "Tower" refers to the layer of the absorbent
core which is nearest to and faces the article backsheet. -

Optionally, a fluid pervious sheet (e.g., a tissue sheet) or
other scrim is positioned between the acquisition/distribution
Tayer and the storage layer to 1{ncrease integrity of the
acquisition/distribution lTayer during processing and/or use. Such
sheet or scrim can envelope all or part of the
acquisition/distribution layer only, or simply be positioned as
described  above  without  necessarily  enveloping  the
acquisition/distribution tayer. Also, optionaily, the

Thermal | y Bonded Cores Add Val ue to

for
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- 28 - jthernpoplastic fibers, but preferably binder conditions so as to not
char or otherw se damage the stiffened cellulosic fibers. Upon cooling, at
least sone of the resolidified thernoplastic material will provide bond
sites which secure the stiffened cellulosic fibers to one another at points
of fiber intersections to forma stabilizing network of interfiber bond
sites at such intersections of the stiffened cellulosic fibers. The

t her nopl asti c binding nmaterials usetWl - for the
acquisition/distribution |ayers herein include any thernoplastic polyner
which can be msuperabsarbeatimaterial-cootdishngistoraget 1ayericanvhd \endelvpge t he

cel | ul osi'c fibgyen Prﬂfu‘fﬂabé%ioh?es% | 9GP Qsnls Ftsbde § %pggféfqgte b

bi ndi t be | 175
aiogu![ n%S[ngr E]r I(:%éﬂftﬁb‘fifg'i"efgz[seé?f] °éﬁysu85 hf)é‘ n@ﬂqfﬁg Vpoi nt shoul d

be no | ower thAgcqu =. onnbayedr t he artlcles of this invention are

[ kel'y to be Stor egne iag aﬁﬁm ..sem Pl ﬁfksmae SeHLER Hedkgy' QU51 Che

about 50[err]C astl teria may,
be pol yet hyl cHeper ﬂﬂ priﬁ%"l e'fao!" 'hyFQm!Il'lbsesdea
pol yvi nyl i denecotbiinatttn of a hprmm yEibroushematei VeY,"OddseFitied moph ! |-

preferably  n@i1ly hereinafter. This fluid acquisition/distribution layer
“serves to quickly collect and temporarily hold discharged body
fluid. A portion of discharged fluid may, depending upon_the
wearer’s position, permeate the acquisition/distribution layer and
) be absorbed by the storage layer in the area proximate tn the
discharge. However, since fluid is typically discharged in
gushes, the storage layer in such area may not absorb the fluid as
quickly as it {is discharged. - Therefore, the upper
acquisition/distribution layer hereof also facilitates transport
of the fluid from the point of initial fluid contact to other
parts of ‘the acquisitiop/distribution layer. In the context of
the- present finvention, it should. be noted that the term "fluid"
means "1iquid." |

As previously noted,'the fluid acquisition/distribution layer
is a web comprising stiffened cellulosic fibers. The acquisition
layer comprises from about 50% to 100% of these fibers and from 0%
to about 50% of a binding means. Suitable binding' means are
discussed below.

The fluid distributfon function of the acquisition/distribu-
tion layer 1s of particular importance in order to more fully
utilize the capacity of the storage section. The presence of

~ substantfal amounts of superabsorbent materials in the
acquisition/distribution layer which swell upon contact with-
fluids ts believed to adversely affect this functfon .of the
acquisition/distribution 1ayer.

A variety of other factors relating to the upper fluid acqui-
sition/distribution layer of the absorbent structures herein can
be of importance in determining the effectiveness of the resulting
absorbent articles. These include shape, basis weight, density.
permeability, capillarity and wicking ability, the type and
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significantly inbibe or absor b aqueous fluid. However, the surface
of *the thernopl astic naterlal can be hydrophilic or hydrophobic. (As

used . herein, the ternms "hydrophilic" and "hydrophobic" shall refer to
the extent to which the surfaces are wetted by water.) Hydrophobic

materi al becomes nore preferred at hirgh®&r t hernopl astic |evel s,
particularly at |evels above abou

' T
her ei n cansteicsurathe iotearitf, 2 utcl%'@ricﬁﬁﬁtgf %éﬁg{@%#gr{{#bei for use

erably
from about 91‘?12%81 t Qs Glhailéat?edQ the acquisiﬁon}édﬁim‘lbatﬂort Jpyer af the -
thernDpIastlc rou

| |
PULPEXTM (%?%u1%sprq€‘?€a WeI98 %}Pgn “POE| bitrosed Bgz\m‘?nﬁij‘_‘%&%ﬁbl o
pol yol ef i nth{@lt feams thavi rt@ea amm;ishtmn/ddustmt&omaianeimaslikeat the which,

L A s R

pol ypr opy! 4netliounfolded, flat configuration. The acquisitgbn)ﬁistribution
layer in the unfolded configuration can be of any desired shape,
for example, rectangular, trapezoidal, oval, oblong or

hourglass-shaped. The shape of the upper fluid acquisi- .

tion?distribution Tayer of the core can, but need not necessarily,
correspond to the general shape of the storage layer. The top
surface area of the acquisition/distribution layer preferably is
from about -25% ‘to about 100%, preferably about 25% to about 95%,
more preferably less than about 90%, of the top surface area of
the storage layer, and does not extend beyond the edge of the
storage Tayer at anmy boundary. The acquisition/distribution layer
will typically have top surface ‘area less than about 80% of that
of the storage layer. It is not meant, however,. to necessarily
exclude embodiments wherein the acquisition/distribution layer has
a top surface area larger than the top surface area of the storage
layer. | ' . '

Preferably, there is a margin from the edge of the
acquisition/distribution layer to the edge of the storage layer of
at least about 0.5 cm, preferably at least about 1.25 cm, in the
regions proximate to where fluid is discharged during use. In
diapers, this would correspond, for example, ta the crotch region
115 of Figure 2, particularly at the narrowest part of the storage
core 106 in the central vegion 115. Additionally, especially for
absorbent articles to. be worn by males, such a margin is
maintained in the front waist region, exemplified as 112 in Figure
2, which drea is to be worn on the front of the wearer.

 The fluid acquisition/distribution layer will generally have :
an average dry density of less than about 0.30 g/cm3, measured
priof to use, and an average density upon wetting to saturation
with Synthetic Urine (1.0% NaCl aqueous So]ution). on a dry weight
basis, of less than about 0.20 g/cm3, preferably less than about

0.15 g/cm3. Also, preferably, the average dry density and density
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-29- 7, JThe thernoplastic is preferably nelted by through-air bonding,
however ot her nethods such as infra red light, etc. are not neant to be
excl uded. I n anot her variation, the web 1is subjected to by heat
enbossi ng on one or both faces of the web. This technique is described in
further detail in U S Patent 4,590,114, i3which was previ ously

I ncorporated into this specification. As di scussed previously,
scrins such aponiwettdnghtretsatarationhare batweemaboutul. 02 myomdrangh0s20s can

dosert bed: abd(Enongrds BRpteraB17 iyl Mot d. 027 PERS Pand Kbollh g1 oo
absorbent cogdemd. a Theweverage dry: basigeweight: afhithe asapisiddonidistetst 15%
by el ght . P fém1ayerlof! 8Ré absorbent! corePRT AOLIH RNy Rire frod dBbie"eC
0.001 to about 0.10 g/cm2, preferably from about 0.01 to about
0.08 g/cm?, more preferably from about 0.015 to about 0.04 g/cm.
Unless specifically indicated, all basis weights and density
values are calculated on a dry basis (at equilibrium mofsture
levels no greater than about 6%). Density and basis weight can be
substantially uniform although nonuniform density and/or basis
weight, and density and/or basis weight gradients, are meant to be
encompassed herein. Thus, the acquisition/distribution Tayer can
contain regions of relatively higher or relatively lower density
and basis weight, preferably not exceeding the foregoing ranges.
Average dry dens'ity_ and average dry density upon wetting to
saturation with Synthetic Urine (1.0% NaCl aqueous solution, with
distilled water) values are calculated from basis weight of the
dry layer and layer caliper. Dry caliper and caliper upon wetting
to saturation are measured under a confining pressure of 0.2 psi
"~ (1.43 kPa). Average density upon wetting to saturation fis
calculated from the dry basis wefght and saturatfon caliper. The
saturation caliper, 1{s measured after the layer is saturated
(under unrestrained conditions) with the 1.0% NaCl aqueous
solution and allowed to equilibrate. _
 The acquisftion/distribution layer of - the absorbent
structures herein essentfally comprises a web of hydrophilic
chemically stiffened cellulosic fibers. These cellulosic fibers
are typically wood pulp fibers which have been stiffened with an
intrafiber chemical stiffening agent.

The fluid acquisition/distribution layer preferably is
substantially free of superabsorbent material. As used herein,
"substantially free" means the acquisition/distribution layer
contains no more than about 2.0% of superabsorbent material,
preferably less than about 1.0%, most preferably zero or
essentially zero percent superabsorbent material. In the
“preferred embodiments, the fluid acquisition/distribution layer
has a top surface area which is from about 25% to about 100% of
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fully hereafter), and fromC to about 85% preferably |ess than about 75%
of " a superabserbent material carrier neans. The principal function of
the fluid storage layer is to absorb di scharged body fluid fromthe upper
acquisition/distribution |ayer and retain such fluid under the pressures
encountered as a result of the wearer’sy nmovenents. Thus, the storage

| ayer is subjacent to and in fluid commﬁi cation with the acquisition/dis-

of such of e tap SFack, phEs, qf tleS FRIRDS toRge J;‘f“sh'dﬁi‘%‘e‘%'%ﬂ‘éf e e
storage | about @8%pitosaboutp88apnsEerfnpretaraply 1esenthan about,f0%,
R ) T S o e A vt et
e dhaeT A SRR B Do S0 Bl P 18508, il o,
mat eri al~ cajarigeri in asyrfacemanda cthanarthee storagepdageed i As aisedf heréin, e veb
" more. der fSceBkl Ay AT bFRHns, SERRSANAY ARt Tal oS, T ) 07
such as wat aﬁounts b{tassf thinisaboubs0:5%)s weh sapenabsorbents matertiale peesentt he
rmnner . 1 ECacaiiZifion Aistfttdtion, PyeS? ERient ) P the) contich y°
transport edclose proximity of the superabsorbent-containing storage layer
with the acquisition/distribution layer.
As noted, the articles of the present invention employ
chemically stiffened fibers in the acquisition/distribution layer.
As used . herein, the term “chemically stiffened fibers®™ means any
fibers which have been stiffened by chemical means to increase
stiffness of the fibers under both dry and aqueous conditions.
Such weans include the addition of chemical stiffening agents
which, for example, coat and/or impregnate the fibers. Such means
also include the stiffening of the fibers by altering the chemical
structure of the fibers themselves, e.g., by cross-linking polymer
chains. .
For exexplary purposes, 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 and Chemical Corp.,
Bridgewater, HJ, USA; 1latex; wet . strength resins such as
_polyamide-epichlorohydrin resin (e.g., KymeneM 557H, Hercules,
Inc. Wilmington, Delaware, USA), polyacrylamide resin {described,
for exazple, in U.S. Pztent 3,556,932 issued January 19, 1971 to
Coscia, et al.; also, for example, the commercially aviilable
polyacrylamide marketed by American Cyanamid Co., Stanford, CT,
USA, under the tradenaze ParezIM 631 NC); urea formaldehyde and
melamine forzaldshyde resins, and polyethylenimine resins. A
general dissertation on wet strength resins utilized in the paper
art, and generally applicable herein, can be found in TAPPI
monograph series Ko. 29. °“Wet Strength in Paper and Paperboard®,

Technical Association of the Pulp and Paper Industry (New York,
1965) . |
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to the storage layer [2] be acquired and held by the

-30- ‘superabsorbent material, thereby providi ng the articles herein with
enhanced absorbent capacity and/ or i nproved fluid retention performnce.
The superabsorbent materials intended to be enconpassed in this invention
aré those which are capable of absorbing at |east about 10 grans,
preferably at |east about 15 g, nore preferably at |east about 20 g, of
Synthetic Urine (SU - 1.0% Nad aqueous sqkution) per gram of
superabsorbent material, as determ ned according to the hereinafter
described Absorbevfe fGdRAST U¥iTizedednr ¢he structures herein can also be

stiffened by means of chemical reaction. For example crosslinking
agents can be applied to the fibers which, subsequent to
application, are caused to chemically form intra-fiber crossiink
bonds. These crosslink bonds can increase stiffness of the
fibers. Whereas the utilization of fntrafiber crosslink bonds to -
chemically stiffen the fibers is preferred, it is not meant to
exclude other types of reactions for chemical stiffening of the
fibers. '

Fibers stiffened by crosslink bonds in individualized (i.e.,
fluffed) form are disclosed, for example, in Bernardin, U.S.
Patent 3,224,926, Issued December 21, 1965; Chung, U.S. Patent
3,440,135, Issued April 22, 1969; Chatterjee, U.S. Patent
3,932,209, Issued Janiary 13, 1976 and Sangenis et al.,.U.S.
Patent 4,035,147, Issued July 12, 1977. More preferred fibers are
disclosed in Dean et al., U.S. Patent 4,822,453, issued April 18,
1989, Dean et al., U.S. Patent 4,888,093, issued December 19,
1989, and Moore et al., U.S. Patent 4,898,642, issued February 6,
1990. A1l of these patents are incorporated herein by reference.
In addition to being hydrophilic, these stiffened fibers remain
stiff even upon wetting; thus webs made from them do not collapse,
as do webs made from conventional unstiffened fibers when wet.
This prov{des improved ability to acquire and distribute fluids in
second and subsequent discharges.

In the more preferred stiffened fibers, chemical processing
includes intrafiber crosslinking with crosslinking agents while
such fibers are .in a relatively dehydrated, defibrated (i.e,
individualized), twisted, curled condition. Suftable chemical
stiffening agents include monomeric crosslinking agents including,
but not limited to, C2-Cg dialdehydes and C2-Cg 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 proximately located cellulose chains in a single fiber. Such
crosslinking agents contemplated for use 1in preparing the
stiffened cellulose fibers {include, but are not limited to,
glutaraldehyde, glyoxal, formaldehyde, and glyoxylic acid. Other
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The ,superabsorbent material utilized herein is typically in the form of
di screte particles of absorbent gelling material. These particles wll
typically be distributed within a web of fibrous material as carrier
nmeans. The superabsorbent fibrous naterial can conprise synthetic or

natural fibers. Suitabl e fibrous carrj.er means are cellul ose fibers, in '
the formof fluff, such as is convent | or*z?l My ut| I | zed | n absor bent cores.
Modi fied c c i Qer ri bed
above can gdigkgﬁg %iﬂ?e@iﬁé' 5% pre erabhy not %CBsggrgég'efcgyer

Synthetic fadfdes dhe aplycarbouylatesrstiiffiening %m&& raade aofprosess| for
acetate, p%a%th y&tff*ﬁéﬁéﬂ%bei‘?'%\e hérﬂ'ﬁ?@vfn
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~ The preferred stiffened fibers are twisted and curled can be
quantified by referencing both a fiber “twist count® and & fiber
"curl factor®. As used herein, the term “"twist count® refers to
the number of twist nodes prasent in a certain length of fiber.
Twist count is utilized as a means of measuring- the degree to
which a fiber is rotated about its longitudinal axis. The term
"twist node” refers to a substantially axial rotatfon of 180°
about the Tongitudinal axis of the fiber, wherein a portion of the
fiber (i.e., the "node*} appears dark relative tao the rest of the
fiber when viewed under a microscope with transmitted light. The
twist node appears dark at locations wherein. the transmitted Tight
passes through an-additional fiber wall due to the aforementioned
rotation. The distance between nodes corresponds to an axial
rotation of 180*. The number of twist nodes in a certain Tength
of fibers (i.e., the twist count) is directly indicative of the
degree of fiber twist, which is a physical parameter of the fiber.
The procedures for determining twist nodes and total twist count
are described - in the hereinbefore referenced U.S. Patent
4,898,642,

The preferred stiffened cellulose fibers will have an average
dry fiber twist count of at least -about 2.7, preferably at least
about 4.5 twist, nodes per millimeter. Furthermore, the-average
wet fiber twist count of these fibers should preferably be at
Teast about 1.8, preferably at least about 3.0, and should also
preferably be at least about 0.5 twist nodes per millimeter less
than the average dry fiber twist count. Even more preferably, the
average dry fiber twist count should be at least about 5.5 twist
nodes per m{llimeter, and the average wet fiber twist count should
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will generally be in the range of from about 0.06 to about 0.5 g/cnB, and
nofe preferably within the range .of fromabout 0.10 to about 0.4 g/cn8

even nore preferably from about 0.15 to about 0.3 g/cnB, nopst preferabiy
fromabout 0.15 to about 0.25 g/cnB. Typically the basis weight of the
| ower fluid storage |ayer can

- 31 -
range from about 0.02 to 0.12 g/crr[err‘] Hnore preferably fromabout 0.04 to
0.08 g/cnferr],

nost. preferably out 0.0 As th

the acqui stheomtdileast b%hq“(;n%él ‘52 E?fgﬁst ﬁ5nﬂﬁ){d€qeg' F’g‘ﬂ H’E?é%ﬁ hto b\é\n

uni form t Prw@toqusbelm ﬁmge dmr par Hid]4netenycldssy dhan aftsc avenige

regi ons o uer ngd a bagy

nelonr O AL e bR oChur e pterab YT S hetaoe B RIBE e

for thedstot@m Qumt arshotld cheagatd lexst babout wE.§ht twist | modas cper per

easure millimeter, and the average wet fiber twist count should be at
least about 5.0 twist nades .par nillimeter and should also be at

least 1.0 twist nodes pé_r':i'l‘lineter less than the average dry
fiber twist count.

In addition to bemg twisted, the preferred fibers used in -
the acquisition/distribut;on layer of the absorbent structure are
also curled. Fiber curt- x2y be described as -the fractional
shortening of the fiber dye to kinks, twists, and/or bends in the
fiber. For the purposes of this inveation, fiber curl is measured
in terms of a two dimensional plane. The extent of fiber curling
can be quantified by i'efere'ncing a fiber curl factor. The fiber
curl factor, a two dimensional measurement of curl, is determined
by viewing the fiber in.a two dimenmsional plane. To determine
curl factor, the .projected length of the fiber as the longest
dimension of 2 two dimensional rectangle erccapassing the fiber,
LR, and the actual length of the fiber, La, are both measured.
The fiber curl factor can then be calculated from the following
equation: : R

Curl Facter = (La/itg) - 1.

An image analysis netkod that’'can be utilized to measure Lg
and Lp {is described 4n u.s. Pateat Ko. 4,858,642. Preferably the
fibers utilized in the Mei‘s of the absorbznt core kerein will
h~ve a curl factor.of at ,.‘leést absut 0.30, ard. ncre preferably
will have a curl factor of.at least about 0.53.

The degree of stiffeg:ing. deperdest upen the type and amount
of stiffening agent (i.e.,rcmsslinking agent) used, the degree of
dehydratfon of the fibers guring curing of tke crosslirking agent,
and the curing time and’ conditions, affect the z5ility of the
fiber to take.up fluid and .ftﬁé_ tendescy of the fiter to swell.

The fiber stiffness as it relates to resistance to fiber wall
swelling can be quantiffed. ty referencing the water retention
value (WRV) of the stiffened cellulosic fibers used in the
absorbent artfcles herefn. ¥RV s a measure of the amount of
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under a confiining pressure of 0.2 psi (1.43 kPa). Density and basis wei ght
val ues include- the weight of the superabsorbent material.

Addi tionally, t he storage | ayer can have a superabsorbent
material gradient, such as wth nore superabsorbent material being present
in regions of relatively high fluid handling requirenments (i;e., near
the region of fluid discharge) and | ess yguperabsorbent material at Tower
dermand regi ons. The superabsorbent nmaterial which is enployed in the

st gr age | aﬁﬁterof'etiih@d Bpmasstof diberyi dftemaubstait K1 1ycaIPr¢Sahea
substanti a

- | 'ybl Lj -1 inked i-al |

neutrali zed,'}/tﬁ\(,g\?élﬁé? :"‘3§§53&5§gﬁ?nsd':§ﬂp%%‘ n%g?ﬁsr'.p%r%mggeﬁda{]r \a‘t IFF'la‘FQ/q‘ 3Fms a
Pydr oge: upgsed: ¢ot eharamitEhiz/?tthe. natdiren o;ﬁo?mtiﬁfaned aftheysn Sf)ﬂmf dyar ed

rom pol ynme S i i | .
unsat 5r a%/ed&o;sgﬁéﬁp“ta;oﬁ%#g?s% ofﬂ aﬁggeﬁ n d%?‘@g%%”ﬁ@‘ pé?y*@??ceéjel i ng
mat eri al usatcaholt netentionvalys (ARV)udeARYhis 2 meaasure of) th: extent to ;
B dt / Gol 1Y U. P 16 I ) 08,
e ooued noEr D0 Fld, Uedg. | PYEaitopyl CUcoRs] , | RAYEH 486 ot 1ndlite o1

reference. substaatial fibernswalling, ulie taken jup by Shenstiffaned Fibetsy, and
2-acryl ani dphe 2RVEbRYLhd rs2hffeneduiFibEvs 13CiddredETy Ivedated Otd tthel bxteént

especi al Iy ppef efy el PLeRE" AH1T3n leith® tRE LlFhk ot ' DY TRkng
agent during the stiffening procedure.  Relatively higher ARVs
mean that the fibers were generally swollen to a relatively
greater extent during crossliinking. Procedures for determining
WRV and ARV are described in U.S. Patent No. 4,898,642.

The WRV for the stiffened, twisted, curled fibers used in the
present invention wi.l'l preferably range between about 28% and
about 50%. In more preferred embodiments, the WRV of-the fibers
can range from about 30% to 45%. Fibers having a WRV within these
rahges are believed to provide an optimal baTance of swelling-in-
duced untwisting and fiber stiffness.

The stiffened cellulose fibers preferred for use herein are
those which have an ARV (isopropol alcohol) of less than about
30%. The limitation that such fibers have an ARV (isopropol
alcohal) of less than about 30% is indicative of the relatively"
dehydrated, unswollen state of these fibers during the stiffening
process. More preferably, the ARV (isopropol alcohol) of the
fibers useful herein will be less than about 27%. _

The stiffened cellulose fibers herein having.the preferred
twist count, curl factor, WRV and ARV characteristics hereinbefore
set forth, can be prepared by internally crosslinking such fibers
in relatively dehydrated form while or after such fibers are being
or have been dried and defibrated (i.e., "fluffed®) as described
in U.S. Patent Application Serial No. 304,925. It is not,
however, meant to necessirﬂy exclude other hydrophilic,
chemically stiffened fibers from this invention, such other fibers
being described 1{in (but, not 1limited to) the previously

incorporated U.S. Patents 3,224,926, 3,440,135, 4,035,147, and
3,932,209,
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The polyneric conponent -formed from unsaturated, acid- containing
norronmer s nay be grafted on to other types of polyner npieties such as
starch or cellulose. Polyacrylate grafted starch materials of this type
are al so dspecially preferred. Preferred pol yneric absorbent gelling
materials which can be prepared from coggentional types of nononers

I ncl ude hydrolyzed acrylonitrfle grafted starch, polyacrylate grafted
starch, pol yanl %meacmﬁiettc ardﬂ/dstdﬁehmledftbw.yrrwastwmaewblmt i ons

|_ool33a_crylt gte &,ﬁg;seq,e @ﬁéd :;#Yffﬁlreaf?’riﬁgfjs ?gethew aBH?@Cr%l aptaﬁial g
_ untwist and uncurl upon wetting. Thus, when fomed into webs of
sufficient density. the webs can expand upon wetting to -an
equilibrium wet density,. which, when calculated, on a dry fiber
density, is less than the average’ dry density (prior to wetting).
This accounts for the average dry densitjes of up to about 0.30
g/cm3 described above, in copjunction with Tower average densities
upon wetting to -saturation. Such webs “which can expand upon
wetting are described in U.S. Patent 4,822,453. To the extent
that it is desired to utilize this characteristic in absorbent
article design, those of ordinary skﬂl in the art will be able to
adjust the relative amount of stiffening agent used, and the
extent to which twist and curl in the stiffened fibers is
imparted, to achiéve the desired amount of expansion upon wetting.

The wetlaid webs comprise from about $0% to 100% of the
stiffened fibers and from 0% to about 50% of a binding means for
increasing physical 1nte'gi*_'ity of the web, to facilitate processing
"in the wet and/or dry state, and to provide increased integrity
upon wetting of the web during use. Preferab'ly. the wetlaid webs
will comprise at least about 2% of a fibrous binding means or high
surface’ area ce'l'lulose binding means (hereafter described).
Chemical additives can a‘lso be used as binding means, and are
incorporated {into the acquisition/di;tribution layer at levels
typically of about 0.2% to about 2.0%, dry web weight basis.
Suitable binding means are described below.

Techniques for wet'laying ce'l'lulosic fibrous materia'l to form
sheets such as’ dry lap and paper are well known in the art. These
techniques are genera'l‘ly app'licab'le to the wet-laying of - the
stiffened fibers to form wetl aid shgets usefu’l {n the absorbent
structures of this 1nvention. Suitable "wetlayfng ‘techniques
include handshee:ting. and wet'laying with the  util{zation of
papermaking machines as disclosed, for, instance, by L. H. Sanford
et al. in U.S. Patent 3,301,746. Due to the behavior of stiffened
fibers, particularly their tendency to flocculate {n aqueous
slurries, certain procesgng modifications. hereafter described,
are preferably 1mplemented when wet‘laying with papermaking
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VWat ever the nature of the basic polynmer conponents of the hydrogel -formng
potyneric absorbent gelling material particles used in both |ayers of the
absorbent cores herein, such materials will in general be slightly

cross-linked. Cross-linking serves to render the hydrogel -form ng pol yner
gel'ling agents used in this invention substantially water-insoluble, and
~cross-linking thus in part determnes” ¢he gel volunme and extractable

pol ymer characteristics of the h ogel s formed, fromt | ' ' 1ing
agents enpl E?‘e-’sui {1 @eney s'iélqiﬂ?‘ig"‘%@erﬁag bp M {B‘i’kﬁgﬁ%{ﬁﬁhgh art
and i ncl udeaqueous exAmpry, dfhofébeesscoinbetioi ra gfevaminoust Afidrming Maduvea et

l: US P 63; , ol in b
o TS L R St R SPGB, YoR P webOSRECGIRY BRECL " Y
unsat ur at edwetomeb. orPrefepabbhothei aquesugsstunmiesoof Sfibers korweblaningni des

and the di-y o dyd! laY pibeH €fRsistened" of Betiidt AoRtsoLosKi dnd aeats are
N, N -methylg e]bl sacrylamde, trinethylol propane triacryl ate dgriallyl
am ne. The ZF%SWBMMYaBEWe%ﬁbSBEeQE&%AB n%‘!quttuﬁeg_*-r dotahostursyool
ol e !OelfCe“tceigfhtSba“ei'ff.f gyae leﬁlitnitn ghrertgggﬂlim‘n i iby’o‘hrpli@tallj Oallddomgli?mki%/ger
(rom anout SSHS gy BPRANRLH, Kiayms T PhE 3t af 4 BpalfEly,  he heilBRk faf,
pol yneri ¢ gahl épening, known as a slice, for delivering the. aqueous slurry of
fibers onto the foraminous forming wire. The foraminous forming
wire is often referred to in the art as a Fourdrinfer wire. The
Fourdrinier wire can be of construction and mesh size used for dry
lap or other papermaking processing. Preferably, mesh sizes of
about 70 to about 100 (Tyler standard streen scale) are used.
(A11 mesh sizes referred to herein shall be based upon the Tyler
standard screen scale, unless otherwise specifically indicated.)
Conventional designs of headboxes known in the art for drylap and
tissue sheet formation may be used. Suitable commercially
available ‘headboxes include, for example, fixed roof, twin wire,
and dvum former headboxes. Once formed, the wet web s dewatered
and dried. Dewatering can be performed wii:h suction. boxes or
other vacuum devices. Typically, dewatering increases the fiber ..
consistency to between about 8% and about 45%, total wet web
weight basis, preferably between about. 8% and about -22%.
Dewatering to consistencies. abave about 22% may require'.
wet-pressing and is less preferred. After dewatering, the web can
be, but is not necessarily, transferred from the forming wire to a
drying fabric which transports the web to drying apparatuses. The
drying fabric is preferably coarser than the forming wire, for
increased drying efficiency. The drying fabric preferably has
. about 30% to about 50% open area and about 15% to about 25%
knuckle area, -such as a 31 X 25 3S (satin weave) fabric that has
been sanded to increase the knuckle area to within the preferred
range. Wet microcontraction {s preferably implemented during
transfer from the forming wire to the fabric: Het
microcontraction can be accomplished by running the forming wire
at a speed which is from about 5% to about 20% faster than the
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material particles used herein. The slightly cross-1inked,

hydr ogel -form ng polyneric gelling nmaterial particles which may be used in
the articles of the present invention are generally enployed in their
partially neutralized form For purposes of this invention, such nmaterials
are considered partially neutralized when at |east 25 nole per- cent, and
preferably at |east 50 nole percent of norgjners used to formthe pol yner
are acid group-contai ni ng nononers which have been neutralized wth a
salt-form ng cpeedn.at wdichabthe €abrtie fsor being caunons Dryirgudeam! bal i

the " a05‘2}”"“'m‘i%@@“’a%ﬂ'?%f%@%“ﬂ%“ﬁa‘??gﬁﬁi%g;iﬂ!°§ viIARE 7
nmonomers is rSUER[ &Y 3 Suskien boxe ﬂﬁ“’"@gﬁﬁ!‘é# hlaw-through: deying is
preferred. The wetlaid webs are preferably dried to completion
(generally to fiber consistency between about 90% and about 95%)
by the thermal blow-through dryers. Blow-through drying is
believed to efficiently dry webs of the stiffened fibers due to
the high void volume of the webs. Steam drum drying apparatus
known in the art, such as Yankee drum dryers, can be used but are
less preferred. Orum dryers are believed to be less efficient for
drying webs of the stiffened fibers and can also compact the webs.
The dried webs are preferably not creped. . ' '

' As an alternative to drying as described above, the dewatered
web can be removed from the forming wire placed on a drying screen
and dried (unrestrained) in a batch dryirg process by, for
example, a thermal blow through dryer or a forced convection steam
heated oven. | '

The stiffened fibers. have the tendency to flocculate, or form
clumps, in aqueous solution. In order to inhibit fioccu]ation,
the aqueous slurry should be pumped to the headbox at a linear
velocity of at least about 0.25 m/sec. Also, it is preferred that-
the linear velocity of the slurry upon exit from the headbox slice
be from about 2.0 to about 4.0 times the velocity of the forming
wire. Another method for reducing flocculations of fibers in a
wetlaying process is described in U.S. Patent 4,889,597, issued
December 26,.1989, incorporated hérein by reference, wherein jets
of water are directed at the wetlaid fibers just after deposition
on the forming wire. '

Acquisition/distribution layers which contain chemically
stiffened cellulosic fibers and which are prepared by wet-laying
provide a number of advantages in cocparison with similar types of
structures which are prepared by air-laying. Wet-laid structures
wick body fluids much better than similar air-laid structures.
This {s because wet-laid structures suffer less wet collapse than
do afr-lafd structures, even air-laid structures with stiffened
cellulosic fibers. This, in turn, enables the wet-laid structures
to maintain their capillary channels and void spaces better.
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- 33 -, . Webs conprising absorbent gelling material particles and
nonsuper absor bent fibrous carrier nmeans will typically have from about 10%
to about 80% nore typically fromabout 20%to about 75% polyneric gelling
mat eri al and from about 20%to about 90% nore typically fromabout 25%to
about 80% carrier neans. Such webs wilL 4ynpically be nade by airlaying,
wherein an airstream of the absorbent gelling material particles is netered

into anl ai rfiﬂéf-ﬂrﬂi@f $thectikesouareaalief Vs\»hlfﬁﬁﬂﬁcantly_ |sftr'bﬁgt]§ﬂ Séhan are
Gel | ng. ot epbei TR sPemtiBeS A8, bR 3t iRty o ctens 8o Ereng bRy Suc
material, sucbmparatieely ihighl tensiis. stxeagth mMasiARstss,itskl firwhen etheal .,
i sussed apfeb Tud, SPERBE A REUE BERY oY (I DIPIEE o particl es of
absor bent geBinditngnfeans al . Superabsorbent fibers have been previously
Sci ence-and Techri @y WY ERAGRAGhal ot St iFtanedieetInngsle FBEk), The.,
Sci ence Publ cepsskinked, twhetedst %ﬁfgﬁ'&{‘b ﬁ’%ﬁﬁ, asn ‘é#&b'f'é?& hqve; fory | |
(col I'ectivel yohapestensi1é80strergthor Bhestssd particu¥ar erige ther eumdried
Synthetic ar}:%ndition. Therefore, in order to facilitate processing and to -
increase the {ntegrity of the wet'laid web subsequent to drying, 2
binding means can be integrally incorporated into or onto the web.
This can be done by adding the binding means to pulp prior to web
formation, “by applying the binding means (chemical additive
binders) to the wetlaid web after deposition on the forming wire
and before drying, after drying, or i combination thereof.
~ Sujtable binding means for addition to the stiffened
cellutosic 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 materials include
nonstiffened cellulosic fibers (i.e., conventional cellulosic pulp
fibers), highly . refined, nonstiffened, cellulosic -fibers
(preferably with Canadian Standard Freeness (CSF) of less than
about 200 CSF, more preferably from about 100 CSF to about 200
CSF) " referred to herein as *crill®, and high surface area
cellulosic material such as expanded cellulose fibers (hereinafter
described). .

Various types of synthetic fibrous material can be used in
the synthetic fiber binding means. For the purposes hereof, the
use of "synthetic fibrous materials" as a binding means shall
refer to the utilization of such fibrous materials, in the final
product, in fibrous form. (Preferably, the synthetic fibers are
of at least staple length, i.e., the fibers preferably having an
average length of at least about 1.5 cm). Any type of fibrous
material which {is suitable for use in conventional absorbent
products 1{s believed to be suitable for wuse in the
acquisition/distribution web of the present {nvention. Specific
examples of such fibrous material {nclude modified cellulose
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modi fi ed natural fibers, such as cellulosic fibers, can be used. The
superabsorbent fibers. for use herein should have an absorbent capacity of
at | east about 10 g Synthetic Urine per. g superabsorbent material (dry
wei ght basis), preferably at |east about 15 g/g. One”  type of

super absor bent fiber conpri ses t heagpal ycar boxyl at e pol ycer - nodi fi ed
cellulosic fibrous pul ps such as mldly hydrolyzed nmethyl acryl ate- grafted
sof t wood krﬂftierwlmon]'hﬁsh/estaerﬁlbaasbsuuh laisbpo Byethg16re terBptthiala

(S a er
Gormr 51y SACHHD Hharonhire: W (FpRoPidic an; e, ¥ke- BB arioes
Pr oduct i on ﬂiﬁ’{l& ingludesr r ycefd RMey ‘aoetas Ebrn?]ﬂiﬁﬂegsgﬂ!mideh ber s
e T T
cel l ul ose f(susghsasmylonds bi qgmaowﬂ: fibers, mmcempodeuteftbers,lnﬁtums
hygr ol yzed prdpedf,y! &M ¢ rthecs liké’c" Y ¥d¥bpiri 145! Fibrous 2ifhterPRsy 2GkY! 1 C
preferable. Examples of’ suitab‘le hydrophﬂic fibrous materials
include hydrophilized ° hydrophobic , fibers, such as
surfactant-treated or silica-treated thennop] astic fibers derived,
for example, - from po1yolefins such as
polypropylene, polyacrylics, po]yanudes, polystyrenes, poly-
urethanes and the 1ike. Hydrophobic synthetic fibers can also be
used, but are less preferied. Such synthetic fibers that can be
added to the web and tltﬂ fzed in the final web product in fibrous
form dinclude rayon, po'lyethy‘lene. polypropylene, etc. Such
fibers, when of a hydrophobic nature, are typically present in
quantities of less than about 30%, preferably less than about 18%,
total web weight basis,- such that the web can maintain a
substantially “hydrophilic character.
In one embodirent wherein the acquisition/distribution layer
"~ {s made by a wetIaying process, the web comprises from about 85%
to about 95% of the stiffened cellulosic fibers and from about 5%
to about 15% of crill, pfeferab‘ly from about’ 90% to about 95% of
the stiffened fibérs and ﬂ"om about 5% to about 10% of crill, most
preferably .about 92% ‘of stiffetred ffbers and about 8% criil.
Suitable ce'l]u‘losic fibers for use as crill include chemically
pulped wood fibidrs, 1nc‘ludfng softwood "and hardwood pulp fibers,
preferably soithérn softwood fibers (e g., Foley Fluff, The
Procter & Gamble Célluloe Co., Hempﬁis. Tennessee, USA). Al
percentages of web componerits referred to heréin, ‘unless otherwise
expressly stated, 'are on a dry web total weight basis.
.In another embod{menf, the acquisition/distribution layer
‘comprises the stiffefied fibers and up to about 25% of high surface
area cellulosic materfal such as expanded cellulose fibers.
Preferably, the acquisition/distribution Tayer comprising a web of
wetlaid stiffened fibers and high surface area cellulose will
comprise from about 85%‘ to about 98% of the st{iffened fibers,

polyethylene or
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- 34 -, polynethacrylic acids. These superabsorbent fibers including

di scussion of and references to processes for making them can be found in

the Chatterjee's Vol. 7 of Textile Science and Technol ogy as previously

i ncorporated herein by reference, incl udgf A. H Zahran, et al., "Radiation
o

G afting of Acrylic and Met hacryl ic Acid Cellul ose Fibers to Inpart High
Wat er Sorbency

di scusses r&JPﬁ?T#yg{:‘éﬁosh %f%wgcﬁ%ﬁhﬂ ?%ma ﬁa‘lﬁsé% éol%%%t whi ch

\cNe: : ul ose flllw; smores prafertablyefromyebout; 5% & Fhoudndox, CQthSBB surface
copo: ;altnng” z & 8nc8*ﬁﬁ%gg Ju-hye %ﬂ%l%éﬁﬁ?%?nﬁgd@%mé P’?E%ﬁ‘ghé’%ﬁt o]
cel | ui ose- cd‘rerarlnmﬁl'lr’mﬁ)'@%t@uy daye ar Sysh a%r?feaug ﬁah@ﬁt 2beys 497, H
V\él ng Féﬁ.r“fz o raTyJaﬁgweﬁl Jeatesiut? 20 W2/74, ohicdlidicsicongterial,
Pon be ,yncorggfﬁgg@%g oo gmade £6 0.9 Patent 4,761,263, VRIS RLGEY 2| fibers
1988, incorporated herein by reference, for a ?:horough discussion
of expanded cellulose fibers. :

. In general however, cellulosic fibers are multi-component
ultrastructures made. from cellulose polymers. Lignin,
hemicellulose, and other components known in the art may also be
present. The cellulose polymers are aggregated laterally to form
threadlike structures called microfibrils. Microfibrils are
reportéd to have diameters of about 10-20 nm, and are observable
with an electron microscope. Microfibrils frequently exist in the
form of smail bundles known as macrofibrils. Hacrofibrils can be
characterized as a plurality of microfibrils whicli are laterally
aggregated to form a threadlike structure which is larger in
diameter than a microfibril, but substantially smaller than a
ceflulasic fiber. In general, a cellulosic fiber -is made up of a
re'latwe‘ly thin primary wall, and a relatively thick secondary

- wall. The primary wall, a thin, net-like covering 'located at the
outer surface of the fiber, 1is ‘principally formed from
microfibrils. The bulk of the fiber wall, i.e., the secondary
wall, is formed from a combination of microfibrils and
macrofibrils. See Pulp and Paper Manufacture, Vol. 1, Properties
of Fibrous Raw Materials and Their Preparation For Pulping, ed. by
Dr. Michael Kocurek, Chapter VI, “Ultrastructure and Chemistry",
pp 35-44, published jointly by Canadian Pulp and Paper Industry
(Montreal) and  Technical Association of the Pulp and Paper
Industry (Atlanta), 3rd ed., 1983. Expanded cellulose fibers thus
refers to macrofibrils and/or microfibrils which  have been
substantially separated from or disassociated from a cellulosic
fiber ultrastructure. '

High surface area cellulose can also be made from cellulosic
fibers by passing a 1iquid suspension of cellulose fibers through
a small diameter orifice, in which the suspension 1is subjected to
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conventional or other nonsuperabsorbent fibers,
webs as described above or in air-laid webs,
nonwoven sheets.

such as in wt-laid
and can also be forned into
\ I'n anot her enbodi ment hereof, the storage | ayer
conprises superabsorbent fibers which are fornmed into nonwoven sheets.

Such sheets can consist essentially of gguperabsorbent fibers with

substantially zero percent carrier nmeans, although such sheets can include
carrier nmegp

?m‘e@ﬂﬂ‘es H?b%&ﬂ‘bﬁdl Tedsits300@ psdg amdird high lveloeity shiexingonwoven
sheets nmade from S&ﬁﬁraé

super absor RG¥I0R PKE 3’ aﬁd“é%b\ﬁaﬁggge @&1%@.@0 @ﬁhyl aggs%a ng

agg\? snﬁgte foﬂl g,h?vagdspbhgidxr ?g%gsugs thenjordfic®. is\l;lenmnhecsquatﬂ RA,
(Csaka, Jap¥h L@‘* 3 éb‘ﬁB?% rr]ie tgﬂf—% 047 aPgp, Byl FQtené-td

rs conpri ST

pol yacryl 0n4£483.€43pr'mrbakt ataab.qg Movepbew 20si 4984} ymmachw%&te skin

under the h& g ANSEAL[err] The storage | ayer enbodiments of -

t he absorbe cor v&lerel n an aiflaid web conpri s S th? ci_.r means can

be formed by & preferred process fan prepaging ;H) ]'i?@’é hers

325@{?6% tggk{rsed;lg ?c:rrﬁﬁertml vmmt Rﬁtaﬂ. (dbdd.), fanddﬁwa’lvds fupacténgssary,
ying a fibrous ma e\ﬁal hav % prf?ﬁr?ﬁlira% Iu rgsfﬁﬂ:%% (e.g.,

cellulose fibers) with fine .media_ to cause microfibrils and

macrofibrils to . se.par_'a_tg from said fibrous

material -
ultrastructure. '

The length of the high .surface area cellulosic material
preferably ranges from abaut 20 tq- about 200 um.

Typically, for wetlaying, the:high surface area ceIIulose is
provided- as a damp pl_ﬁp, generglly at 15-17% solids, and
preferably diluted to leg_s' than 4% sofidS content and processed in
a beater or disc refiner to break up entanglements. The high
surface area cellulose is then well mixed with the stiffened
fibers in- s’lurry and the slurry is wet‘lnd as described above. A
blender, a deflaker or a refiner (e.g., single; cone, or double
disk refiner), or other eqiiipment known in the art, can be used to
mix the stiffened fibers and: high. surface area cellulose.
Preferably, fine mesh wires (e.g., 84M (84 X.76 5 shed weave)) are
used for 1mproved"*retentipn of thg high surface-are cellulose,
rather than the more open wire conventionally used for the forming
wire. C

Other binding. ;means’f.gr increasing physical integrity of the
acquisition/distribution Tayer and/ov- facilitating processing of
webs,  especially wet,]'aid webs, for use as the
acquisition/distripution 1ayer include, -chemical additives, such
as resinous binders, tatex, .and' starch known in the art for
providing {ncreased 1ntegr_-{'ty to fibrous webs. Suftable resinous
binders include those which are known for their ability to provide
wet strength in paper stryctures, such as can be found in TAPPI
monograph series HNo. 29,"Het Strength. in Paper and Paperboard,
Technical Association of the Pulp and Paper Industry (New York, .
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described nore fully in the hereinbefore referenced Wi snman and
- 35 - Gldman; U.S. Patent  4,610,678; |ssued Septenber 9, 1986.
Superabsorbent fibers can be airlaid with fibrous carrier neans accordi ng

to conventional airlaid- web-formng processes. The super absor bent
fibers and fibrous carrier neans can be bégnded by, for exanple, carding or
Rando web fornmation. Wthin the 'storage layer of. the absorbent

core, the sy b%ﬂ&m@tratema@iﬁ' by Fé’f“hrepé 'tEBTé”ﬁésins div\.f]emHBut ed.
ernately, ions o t he stora e la have
hi gher conceﬂﬂmidﬁsemhgﬂbghﬂfébrb'@itp" ?@FX‘&F‘ 9ﬁa"r¢séﬂsot Héheretganng or
zones of thefjpymigs- utilityAsinli Shissdevewplon avee aperli FormaVdehydd M iapdt i on
melamine formaldehyde resins. The more common functional groups
of these polyfunctional resins are nitrogen containing groups such
as amino groups and wmethylol groups attached to nitrogen.
Polyethylenimine type resins may also find utility in the present
invention. ‘
Starch, particularly cationic, modified starches may also
find utility as chemical additives in the present invention. Such
cationic starch materials, generally modified with nitrogen
contiining groups such as amino groups and methylol groups
attached to nitrogen, may be obtained from Natural Starch and
Chemical Corporation, located in Bridgewater, New Jersey. Other
suitable binders include, but are not Timited to, polyacrylic acid
polyvinyl acetate.
The level of chemical additive binders which are added will
typicalTy be from about.0.25% to about 2% total web weight basis.
Chemical additive binders which are hydrophilic, however, can be
utilized in larger quantities. If the chemical binder additives
are added to the stiffened fibers in aqueous slurry, conventional,
nonstiffened cellulosic fibers or high surface area cellulose is
preferably also present, to enhance retention of the chemical
additive binder. Chemical additive binders can be applied to

dried or undried webs by printing, spraying, or other methods
known in the art.

Thermoplastic Reinforced Acguisitionznistribution Lax

In another  embodiment, the acquisition/distribution layer
comprises a wetlaid web of stiffened cellulosic fibers wherein the
web is reinforced with from about 10% to about 50%, preferably
from about 25% to about 45%, more preferably from about 30% to
about 45%, of a thermoplastic binding material', wherein the
thermoplastic binding material provides bond sites at
intersections of the stiffened cellulosic 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
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absorbent core preferably. has a smaller surface area (in an unfol ded
conflguratlon) than the storage |ayer and, in fact, can have a surface area
that- is substantially snmaller than the f1uid storage | ayer. General ly,
the surface area  of the acquisition/distribution |ayer will range
from about 25%to about 95% preferablyqfrom about 30%to about 85% nore
preferably from about 30%to about 75% of the surface area of the storage
| ayer. FibPous WEAAIIENCEan BY iRterdfidd whERSERS stif‘f@ii abmu} jct he

~acquisition/ |on | ayer :of ore aced in a

specific po%ibterénﬂi t'|hél éﬂ‘i@ﬁ@h? Pvnyt B"f%g@c‘[‘ ‘Ubs h&@‘ie Lammade
storage | ayge Ofeh helsab'éh!ﬂ%ﬁﬂllyarﬁdndw by Ml&@tﬂ@’t the! areby, uriti he

ach|S|t|on/d|str|but|on ayer tore st be, positjoned so t it is
ef fectively hempwttis (i %!'Sén |t3ch P@‘bd“@%?gil atd?mt t& R9Ehion Q;fuch
}" ui d toth stfilcfa hsi:eﬁir?:‘lfuiél higeatecto. gi?agrse%u;renédoﬁtt%ééutlon
{1t ds. ThestiERe s&“%éﬁuiomfﬁh 3 R0 KR RRF e aP TR FEafinb s
mal es, al SOThése rQﬁtmechme becme i bondli sdmesgeﬁomcd:he mhemdxﬂastwt of
he coopermapnd. O B web"1s! Bk Sholdl, SRpr BERci bRIELE Toors
the front meteritaﬂe bondar §he stifféned ce‘l'lu'losic ibers together at the
bond sites. HMelting and migration of the thermoplastic material
to the stiffened ce]lulosic fiber. intersections has, the effect of
increasing average pore size of the .web, while maintaining the
density and basis weight, of the web as originally formed. This
can improve - dfst?ibution .. properties of the
acquisition/distribution layer upon .initial discharges due to
improved fluid permeability, and upon .Subsequent discharges due to
the combined -ability of _the stiffened .fibers to retain their
stiffness upon wetting and the ahi]ity of .the thermoplastic to
remain bonded at the fiber intersection upon wetting and upon wet
compression. In net, the thermally . bonded web retains its
origina’( overall vo'lume, but the volumetric regions previously
occupied by thermop'lastic fibrous materi al becomes open to thereby
increase average interfiber capiliary pore size,
Thermally bonded reinforced bsorbent webs, utilizing
conventional, unstiffened ce‘l'lu‘losic fipers. are described in U.S.
Patent 4,590,114, D. C. Holtman. {ssued. May 20, 1986, incorporated
by reference herein, and by Peter G. Bither in "Thermaﬂy Bonded
Cores Add Value to Absorbent Products," Nonwovens World, November
1988, pp 49-55, both incorporated herein, by reference. The

processing techniques useful for making those webs are applicable
herein.

*

The thermop‘lastic binding m‘at_eria'l_ shou‘ld .be evenly
distributed throughout the web. Prior.to wetlaid.web formation,
an aqueous slurry of. the stiffened. fibers and thermoplastic
fibrous material is prepared and well-mixed. The slurry can then
be wetlaid, dewatered, ang’ dried . Subsequent to formation of a
dry web, the web can be feated to a temperature to melt the
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Additionally, for males,.it is desirable for the acquisition/dis- tribution
| ayer*to e€xtend to near the front wai st area of the wearer to effectively
acquire the relatively high fluid | oad that occurs in the front of the nale

wearer, and to coenpensate for directional variations of the discharges.
The correspondi ng - 28 - This is
"the repl acenent sheet ' - 36 -

absor bent a&héﬁdwraeef@nﬁiwu paty mﬁuwgbm idafd tHdngn sandsf it of

e absorbent o5 4RRit insbh, 0B, ARl Mo Plodiee
Upon cooling, at least some of the resolidiﬂed thermoplastic
material will provide bond sites which secure the stiffened
cellulosic fibers to one another at points of fiber 1intersections
to form a stabilizing network of {interfiber bond sites at such
intersections of the stiffened cellulosic fibers.

The thermoplastic binding materials wuseful for the
acquisition/distribution layers herein include any thermoplastic
polymer which can be melted at temperatures which will not
extensive]y damage the cellulosic fibers. Preferably, the melting
point of the thermoplastic binding material will be less than
about (175°C), preferably between about 75°C and about 175°C. 1In
any case, the melting point should be no lower than temperatures
at which the artjcles of this invention are l1ikely to be stored,
whereby melting point will be typically no Tower than about 50°C..

The thermoplastic binding material may, for example, be

_polyethylene,  polypropylene, polyester, polyvinylchloride,
polyvinylidene chloride. _

' Preferably, the thermoplastic will preferably not
significantly imbibe or absorb aqueous fluid. However, the
surface of the thermoplastic material can be hydrophilic or
hydrophobic. (As wused herein, the terms "hydrophilic" and
"hydrophohic® shall refer to the extent to which the surfaces are
wetted by water.) . Hydrophobic material becomes-more preferred at
higher thermoplastic Teve1s, particular]y at levels above about
40%.

Thermop]astic fibers for use herein can be on the order of
about 0.1 cm to about 6 cm long, preferably from about 0.3 cm to
about 3.0 cm.

A preferred type of thermoplastic fibrous material is
commercially known and available as PULPEXTM (Hercules, Inc.,
HWilmington, Delaware, USA). PULPEX is a polyolefin material
.having a very high surface area to mass ratio, which, in general,
is made by spraying molten polymer and gas through a nozzle into a
vacuum. PULPEX 1is available 4{n both polyethylene and
polypropylene forms. This is the replacement sheet
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wherein the, acquisition/distribution |layer 110 is suitably positioned to
recei ve both bowel and urine discharges for both males and fenal es.

For di sposabl e baby di aper executions, t he
acquisition/distribution |ayer of the core is preferably posi- tioned
relative to the el ongated topsheet and/ the storage | ayer such that the
acquisition/distribution |ayer is suff|C|entIy el ongated to extend to areas

correspondi ng at Tﬁ@aﬂiei’ﬂ) Rotic SQ%) ppéﬁ,qbg mﬂiﬁf ybe s%ouﬁ%h havgt h of
0

th t di st
Wi St hssa; ??gﬁ"ﬁﬁﬁ}‘go @Eﬁ\fﬁ"r @%Bgu' SI r]b I %u?ﬂé’%‘m ﬁig'ﬁlar et¢. direchar ge

gf f1 ui dlontmt heant ortag el agm’ll | udéner i | ynother darpetion, Sithb @E?Shewnl in
i gures an S u refera at | east
about 6 cm %&b%%%f tW' gﬁhﬁﬂt %@@‘%’Mﬁg %‘f’%b"g’nib“iﬂ aﬁﬁ%t 8 { *ons of
t he absor benthisr tﬁechmiquan ilse ribet bin r faxthencdetail ofn Y aeaemeas of
t he -unf ol de cl ougﬁdg',q co‘?‘p po e line
whi ch defi ncej‘s th eng tﬁn% tfl'e‘ absor bent ?ti‘(ﬁe. GH% Fo{r'ﬂ'%urpr%ggs of

det er.ni ni ng SRESA H@&i%q tion/distribution. layer positioning, the |ength
of the absorbent Agrdistussed | prevdous BKCcRIms NSudtPr 49! t#s308©Shed RN Gngudi nal

di mensi on Ofoéher water pervious nonmwoven shkeets can be used as external
support in addition to or in place of the binding means described
above. . -
Storage Layer .

- A second essential elemen: of the ibsorbent core i§ a lower
fluid 'stor;age layer which comprises at least 15%, by weight,
preferably at least 25%, of superabsorbent material (defined more
fully hereafter), and from (% to about 85%, preferably less than
about 75%, of a suparabscrbent material carrier means. The
principal function of the fluid storage 1layer is to absorb
discharged body fluid frox the upper acquisition/distribution
layer and retain such fluid unier the pressures encountered as a
result of the wearer’s movameats. Thus, the storage layer is
‘subjacent to and in fluid comxaication with the acquisition/dis-
tribution layer. Ideally ths fluid storage layer will drain the
upper layer of much of its acquired fluid load.

As indicated hereinbefore, tke storage layer comprises
superabsorbent material such as, but not necessarily limited to,
discrete particles of absorsent gelling materfal and
superabsorbent fibrous materia® such as acrylate grafted fibers
and superabsorbent modified cellulasic fibers. The superabsorbent
material can be in azy forn which can be d{ncorporated ‘into a
flexible web or sheet to fcrm the storage layer. Superabsorbent
materials are described in mcre d:ztail below. The superabsorbent
material, upon contact with fluics such as water or body fluids,
absorb such fluids. (As used hsrein, the ters °*fluids® shall
refer to liquids, as opposed to gases.) In this manner, fluid
discharged into the accuisition’distribution layer and transported
to the storage 1layer can be acquired and held by the
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el ongated ayticle backing sheet. This normal |ongest dinmension of the

el ongat ed backi ng sheet can be defined with respect to the article as it
is applied to the wearer. Wien worn, the opposing ends of the back sheet
are fastened together so that these joined ends forma circle around the
wearer's wai st. The normal |ength- of the backing sheet will thus be the

| ength of the line running through the-b3k sheet fronla) the point on the
edge of the back sheet at the middle of the wearer's back wai st, through

the crotch, superdbsenhensoimateshatnetbpyiedy, t@'%’élé?‘&)fﬂ!%eabh@ieﬁg hewein  at
the m ddl e O{tiim‘aenwﬁﬁéé?f absbFBait Vedpicityhandyore inprovdie M udd réteatiepsheet

w Il general corres‘fond substantially to the bac sheet.
-37- perfomanc
' The superabsorbent materials intended to be encompassed in
this invention are those which are capable of absorbing at least
about 10 grams, preferably at least about 15 g, more preferably at
least about 20 g, of Synthetic Urine (SU - 1.0% NaCl aqueous
solution) per grani of superabsorbent material, as determined
- according to the hereinafter described Absorbent Capacity
procedure. -

The superabsorbent material utilized herein is typically in
the form of discrete particles of absorbent gelling material.
These particles will typically be distributed within a web of
fibrous material as carrier means. The superabsorbent fibrous
material can comprise synthetic or natural fibers. Suitable
fibrous carrier means are cellultose fibers, in the form of fluff,
such as is conventionally utilized in absorbent cores. Modified
cellulose fibers such as the stiffened cellulose fibers described
above can also -be used but are preferably not used in the storage
layer. Synthetic fibers can also be used and include those made
of cellulose acetate, polyvinyl fluoride, polyvinylidene chloride,
acrylics {such as Orlon), polyvinyl acetate, non-saluble polyvinyl
alcohol, polyethylene, polypropylene, polyamides (such as nylon),
polyesters, bicomponent fibers, tricomponent fibers, mixtures
thereof and the 1ike. Preferred synthetic fibers have a denier of
from about 3 denier per filament to about 25 denier per filament,
more preferably from about 5 denier per filament to about 16
denier per filament. Also preferably, the fiber surfaces are
hydrophilic or are treated to be hydrophilic.

The average dry density of the fluid .storage layer comprising
nonsuperabsorbent fibers as superabsorbent material carrier means
will generally be in the range of from about 0.06 to about 0.5
g/cm3, and more preferably within the range of from about 0.10 to

~ about 0.4 g/cm3, even more preferably from about 0.15 to about 0.3
g/cm3, most preferably from about 0.15 to about 0.25 g/cm3.
Typically the basis weight of the lower fluid storage layer can

This is the replacement skeet
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In the,usual instance wherein the storage |ayer of the absorbent core

general ly defines the shape of the absorbent article, the -normal |ength of
the el ongated article topsheet will be approached by the | ongest
| ongi tudi nal di mensi on of the storage |ayer of the core. However, in sone
applications (e.g. adult incontinence-asti<les) wherein bulk reduction or
m ni mum cost are inportant, the storage |ayer would not take on the general
shape of t herah@peﬂromr abdumm.lozeltoe 0512 ugfan?s. mBee hprefidrabdy ofnme albautar

hnd o reasondrdh ol O b7t O e S Cbrfbribl TRA p0de O2RS Xy 807 Wente bor
the fl gl 1(:1 acqgl sifsi with d.het atm&hﬂbhmﬁ#skr%inndaym,agalsmeand\ﬁhalsds be
| ocat e ovay,

that the acqwg'{tl O'{“?Fgl sorl bu |onrf§n |ngg,a@%{,rgsigeb%&éﬁfqﬁtg&sheet UCh :

Xal |
found in thestoxage t layermi cag@ «ontadnamegiors of re’lﬁiyebyagﬂghelyerandf t he

absor bent Comgmelv e%w@an‘yd@ﬁﬂﬁeda?cgfc‘tﬁi)ﬂscm'gﬂ%en: A¥sbh aSOiRR! ahee 1T
obl ong, ¥ éq%ﬁ'i‘@‘é&gigﬁgﬁ’éh Tayedsp si%p%ﬁl’“?f‘al °"do§h?)oﬁE°“§I§8ped
oval or ur&gyé\ardre sibaidted THirom Hastsoveighteand dayerota Piperhreasiedy
under a confining pressiire of 0.2 psi (1.43 kPa). Density and
-basis weight values {nclude- the weight of the superabsorbent
‘material.  Additionally, the storage layer can have a
superabsorbent ifdterial’ gradient, such as with more superabsorbent
material being present 1n regfons of relatively high fluid
handling requirements (i :e., near the region of fluid discharge)
and less superabsorbent material at Tower demand regions.
The superabsorberit’ sfaterial which is employed in the storage
layer of the absorbent core will most often comprise a
substantially’ water-inso]ub‘le, slightly cross"'linked, partially
neutralized, polymeric absorbent gelling material. This material
forms a hydrogel upon contact with water. Such polymer materials
can be prepared from bbfymerizab'le,‘:unsathrated, 'acid-containing
monomers. Suftable unsaﬁxr_ated acidic monomers for use in
preparing tlie po'lymeri—i:"{gel'l'ing material used in this inventfon
include those 1listed “in Brandt/Goldman/Inglin; U.S. Patent
4,654,039, Issued March “31, 1987, and refssued as RE 32,649 on
April 19, 1988; both incorporated. herein by reference. Preferred
monomers intlude acrylic “acid, :deth‘zicry‘i'ic acid, and 2-acrylamido-
2-methyl propané sulfonic acid. AcryHc acid itself is especially
preferred for prepara’éion ‘of the polymeric ge’l'ling agent material.
The polymeric component formed -from unsaturated, acid-
containing monomers: may"l’_:‘e grafted on to other types of polymer
moietfes such as starch or-telluldse. ?olyacry'late grafted starch
- materfals of this type are also éspeciaﬂy preferred
Preferred polymeric absorbent gelling materials which can be

prepared from ‘conventional types of monomers -fncTude hydrolyzed
acrylonitrile - grafted starch, polyacrylate grafted starch,

polyacrylates, malefc ariﬁ’y’dride-based"copo]ymers and combinations
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separat ed fron1the acqui sition/distribution layer and can sinply be a zone
of . superabsor bent material concentration in a continuous web of stiffened
cellulose fiber nmaterial-: More preferably, however, the storage |ayer

of the absorbent core will conprise a separate web mhich can be used as an
i nsert placed underneath the acquisition/distribution |ayer.. The

acqui sition/distribution |ayer can also be of any desired shape
“consistent with confortable fit and the s’lzzl'ng limtations di scussed

Cr aperoi dal thareoBpi orbsPecdatly  MORTSTERs.: Ehpelhe  HBLLASSHLAETSpatrd na ¢

Fggefoggnsge O?,acﬁypéltg(r)gra;teggytardm shaPed The acgw sition/di s'ér: gutelron

Layer can e o DS, T GaBire, o, tHEL A SRR EoiheR " gAY

i nvention. Kydrogel afaradngf polymeriic absovkant Jg}ﬂl\imghmatentnihqmrtiﬁhesand

backshee! cofisedRPREET 1ASEPS o ARRSUSGIrpHE dlybs nBAGHRShkn Witerals
will in general be slightly cross -1inked. Cross-linking serves to
render the hydrogel-forming polymer gelling agents used in this
invention substantially water-insoluble, and cross-l1inking thus in
part determines the gel volume and extractable polymer’
characteristics of the hydrogels formed from the polymeric gelling
agents employed. Suitable cross-linking agents are well known in
the art and include, for example, thase described in greater
detail in Masudd et al; U.S. Patent 4,076,663; Issued February 28,
1978, incorporated herein by reference.  Preferred cross-linking
agents are the di- or ‘polyesters of unsaturated mono- or
polycarboxylic acids with polyols, the bisaérylamides and the di-
or triallyl amines. Other preferred cross-linking agents are
N,N’-methylenebisacrylamide, trimethylol propane triacrylate and
triallyl amine. The cross-linking agent can generally constitute
from about 0.001 mole percent to 5 mole percent of the resulting
hydrogel-forming polymer material. .More preferably, _the
cross-linking agent will constitute from about 0.01 mole percent
to 3 mole percent of the hydrogel-forming polymeric gelling
material particles used herein.

The slightly cross-linked, hydrogel-forming polymeric ge]ling
material particles which may be used in the articles of the
present invention are generally employed in their partially
neutralized form. For purposes of this invention, such materials
are considered partially neutralized when at least 25 mole per-
cent, and preferably at least 50 mole percent of monomers used to
form the polymer are acid group-containing monomers which have
been neutralized with a salt-forming cation. Suitable salt-
forming cations finclude alkali metal, ammonium, substituted
ammonium and amines. This percentage of the total monomers
utilized which are neutralized acid group-containing monomers f{s
referred to herein as the "degree of neutralization.”
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- 38 - regtangular acquisition/distribution layer 110. Al t hough not
shown, storage |ayer 108 has discrete particles of absorbent gelling
material distributed throughout. Specifically referring to Figure 2,

t he absorbent core 106 is shown as having a front region 112, a back region
114, and a central region 115. As preV|ou§?y,described, the front region
112, corresponds to the end of the diaper 100 that would be coverlng the

front of the V\/_ea”ifebﬁ\h%%utmi appsoMsEnt! é’l%ngaﬂﬂtér*ﬁ'l t'i@&'son
woul d be covering the back of _{he user. e absor 1 gure
2, specifical 9P "QPW%E'-I% uS (RATTRGE %%d?‘?fﬁ f g@é!esﬁéﬂﬂb to
provi de enhanabouf i¥0%artd abeutc 80%)- uore | 3picgtly froa Ebaur 62(3 604boAN
i aper . havi ndSh qelvMBbie RSP i ater il g B0 Sl Pbe"th "atinuf 3 0; ©
Figures 1 manel typically from about 25% to about 80%, carrier means. Such

webs will typically be made by airlaying, wherein an airstream of

the absorbent gelling material particles is metered into an

airstream of the fibrous carrier means. '

It is also contemplated to provide a storage layer wherein
particles of absorbent gelling material are laminated between_two
or more webs of fibrous material, such as exemplified in U.S.
Patent 4,578,068, Kramer et al., issued' March 25, 1986,

" incorporated herein by reference. '

As discussed above, superabsorbent fibers can be used instead

of particles of absorbent gelling material. Superabsorbent fibers
have been. previously disclosed in the art. Shperabsorbent fibers
are described in Textile Science and Technolegy, Volume 7, Pronoy
K. Chatterjee, editor, Elsevier Science Publishers B.V. (The
Netherlands), 1985, in Chapters VII and VIII (collectively pages
217-280), incorporated by reference herein. Synthetic and
modified natural fibers, such as cellulosic fibers, can be used.
The superabsorbent fibers for use herein should have an absorbent
capacity of at least about 10 g Synthetic Urine per g
superabsorbent material (dry weight basis), preferably at least
about 15 g/g.

One type of superabsorbent fiber comprises the

polycarboxylate polyner-modified cellulosic fibrous pulps such as
- mildly hydrolyzed methyl acrylate-grafted softwood kraft pulps.
These superabsorbent fibers are described in U.S. Serial No.
07/378,154, filed July 11, 1989, titled “Absorbent Paper
Comprising Polymer-Modified Fibrous Pulps and Wet-Laying Process
for the Production Thereof,® by Larry N. Mackey and S. Ebrahim
" Seyed-Rezai, incorporated herein by refererce.

Other types of superabsorbent fibers can include crosslinked
carboxymethyl cellulose and polymer grafted cellulose fibers.
Polymer grafted cellulose fibers include hydrolyzed
polyacrylonitrile, polyacrylic esters, and polyacrylic and
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Acquisition/distribution [ayer 111, however, is of a nodified hour-glass
shape ‘of substantially sinilar shape to the storage |ayer 108, though of
smal | er surface area. Further with respect to Figure 3, the absorbent
core 106 has front region 112, rear region 114, and central region 115.

Front region 112, front edge 117 and, at éear region 114, has rear edge
119. Front edge 117 and, has rear edgé i Front edge 117 and rear edge

to. - the  Pobmmtnabry 1€ TEids’ < TREE® SBFRLSrUAR fvens, ABRdARET YLD
has front edggclﬂskﬁonmﬁ amdf referenegso'no mcaaaleseﬁxr wa ﬁlguhhemn cane beear
region 114. 7 d nnect
front edge fA%'c‘E &iég hqséé'rjf%Sg ?6’1 erre ]E sor bent artlglq:éﬂu]o%?
enbodi rrentsasepgevimhswoiml"@oabteﬂ b@fte njibypaeserenqes iagdude: 196, H.118,
120, 121 gfahrsﬁ‘e Geoay.3! Bk fun | Graftang| ¥ eRchTicN drd reamaetyMe Y be

a5t O etd so Fehingy P Thems o Tivant Pgh REES: SRR oft L

Super absor bggp  Mpotymer S¥iencd Vol ap28, 535542 NRO8OY, which Al sdussasssed

above, the su ?a@? Snorlg)?attti”aterf ARthQéryt32 'fcid and acrylic acid to
cel'lu‘lose fibers, as the title suggests; U.S. Patent 4,036,588, J.
L. Williams, et al., issued July 19, 1977, which describes the
graft copolymerization of a vinyl monomer -containing a hydrophilic
group onto cel'luiose-containing material, e.g., rayon yarn; U.S.
Patent 3,838,077, H. W. Hoftiezer, et al., issued September 24,
1974, which discloses polyacrylonitrile-grafted cellulose fibers.

The superabsorbent fibers can be incorporated into webs of
conventional or other nonsuperabsorbent fibers, such as .in
wet-laid webs as described above or in air-laid webs, and can also
be formed into nonwoven sheets.

In another .embodiment hereof, the storage layer comprises
superabsorbent fibers which are formed into nonwoven sheets. Such
sheets .can consist essentially of superabsorbent fibers with
substantially zero percent carrier means, although such sheets can
include carrier means, and such embodiments are not meant to be
excluded. Nonwoven sheets made from superabsorbent fibers such as
the non-acrylate superabsorbent microfihers and superabsorbent
fibers useful for making such sheets are available from Arco
Chemical Co. (MNewtown Square, PA, USA), under the .tradename
FIBERSORBTM and from Japan Exlan Co., Ltd. (Osaka, Japan) which
markets superabsorbent fibers comprising a polyacrylonitrile core
with a polyacrylic acid/polyammonium acrylate skin under the
tradename LANSEALTM,

The storage layer embodiments of the absorbent core wherein
an afrlaid web comprises the carrier means can be formed by
air-laying a substantially dry mixture of fibers and absorbent
gelling material particles and, {f desired or necessary,
densifying the resulting web. Such a procedure {is in general
described more fully in the hereinbefore referenced Weisman and
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the present invention will preferably have an Absorbent Capacity

- 39 - of "at |least about 10 g preferably at |east about 15 g, nore
preferably at |east ahout 20 g, Synthetic Uine (1.0% NaC aqueous
solution, prepared using distilled water) per gram dry

superabsorbent material. In general, thgesuperabsorbent material is place
within a tea bag, imrersed an excess of nthetic Uine for a specified

L e BATARILTLSor hthe2, 2000 TBY PELLRA, OSebt M 1S, 4.

wei ght to i Supérdbsoebent fibees rcarsbaba birkaddt withafibrous “ﬁu-rﬂei-lmmg

procedur e c3Refifi43eckd OcORtEHTbRE ABTPT LRI WERRFINg pPBEeSSASIUiR | S
superabsorbent fibers and fibrous carrier means can be blended by,
for example, carding or Rando web fgrmation.

Hithin the storage 1layer of, the absorbent . core, the
superabsorbent  materfal can be uniformly distributed.
Alternately, there may be regions or zones of the storage layer
which have higher concentrations of superabsorbent material than
do other regions or zones.of the -layers:

As discussed above,<the. acjuisitiop/distrihuthinr Xaw~n® de
absorbent core preferably has i smaller surface area (in an
unfolded configuration) than the storage layer and, in fact, can
have a surface area that is substantially smaller than the fluid
storage  layer. Generally, the. surface area of the
acquisition/distribution Tayer will vinge from about 25% to about
95%, preferably from about 30% to about 85%, more preferably from
about 30% to about 75%, of the surfaee area of the storage layer.

In  accordance with the - present  invention,  the
acquisition/distribution layer of -the absorbent’ core should be
placed in a specific positional relationship with respect to the
topsheet and the storage tayer of the absorbent article. More
particularly, the acquisition/distribution layer of the core must
be positioned so that :it is effectively located to acquire
discharged body fluid and transport such fluid to other regions of
the core.. Thus -the acquisition/distribution layer should
encompass the vicinity of; the point of discharge of body fluids.
These areas would include the crotch area and, preferably for
males, also..the rémpn here urination :discharges occur in the
front of the diaper.. For a diaper, the front of the absorbent
articles herein means-the portion of the absorbent artic¢le which
{s dntended to be placed -on the front of the wearer.
Additionally, for males,.{t.is desirable for the acquisition/dis-
tribution layer to extend to near the front waist area of the
wearer to effectively acquire the relatively high fluid load that
occurs in the front of the male wearer, and to compensate for
directional variations of the discharges. The corresponding
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standard | aboratory conditions. Using a 6 cm X 12 cmcutting die, .the
tea ag material is cut, folded in half |engthwi se, and seal ed al ong two
sides with a T-bar heat sealer to produce a 6 centinmeter by 6 centineter
tea bag square. The tea bag material utilized is grade 1234 heat seal abl e,
obtainable fromC.- H Dexter, Division of the Dexter Corp., Wndsor

Locks, Connecticut, USA,  or equivalent. Lower porosity tea bag

materi al should be used i f required to_rggain fine superabsorbent
materials. 0.200 grans plus or mnus 0.005 granms of superabsorbent

mat eri al ISab@O)ﬁi‘t@d mﬁ@la M@gwmsngwapﬁﬁ-yawbmangf@ﬁdzﬁtthenassﬂgheah&a bag,

2 the top AAR TG EcApsBrotE ARRCrE)  the; fER s (R RTRHY ey hypts °°

Synt hetic Udilﬂeoér@apeurla@ st chawul DOFigutre i2, texexptiferoneTeabdd imatit t ea
b b t t
sﬁgelr Z b:gr gg‘%tg%rjriad n 'cthHe ?Jﬂh@%i&r}&i‘s'ﬂ?x%uﬂgﬁ qz?ﬁ;ag 190Nt gL %aggy

hori zont
di stribute PRS Hsﬁ'\é!ﬂl éP soenive tbﬂf(budlﬁva and ?'éweoéﬁsckhegﬁkefoba@oth | ai d

on _the surfaﬁqegfa,{meemshetlc Ur| ne. The tea bag is allowed to wet, for a

period of no rmr han gne m then ubrrerged and,soaked for 60
m nut es. Appro mat el sgomth g?aggr th ?Wst sa t?%"ssubme Bd a

second set ca‘cquéaiwgﬂistribution Iayer of the core is preferably posi-
tioned relative to the elongated topsheet and/or the storage layer
such that the acquisition/distribution layer is sufficiently
e’long;ted to extend to areas corresponding at Teast to about 50%,
preferably 75%, of the 1length of the storage 1layer. The
acquisition/distribution layer should have a width sufficient to
acquire gushes of body fluids without. direct discharge of fluid
onto the storage layer. Generally, for diapers-, such as shown in
Figures 1 and 2, the width will be at least about 5 cm, preferably
at least about 6-cm. As noted, for purposes of the present iri-
vention, sections of the absorbent article can be defined by
reference to top surfacé areas of the unfolded absorbent article
found in front of a given point on the line which defines the
length of the absorbent article. .

For purposes of determining such acq:nsrtaon/dlstnbutww
layer positioning, the length of the absorbent article will. be
taken as the normal 1longest longitudinal dieension of fthe
elongated article backing sheet. This normal longest dimension of
the elongated backing sheet can be defined with respect to the .
article as it is applied to the wearer. ¥hen worn, the opposing
ends of the back sheet are fastened togetker so that these joined
ends form a circle around the wearer’s waist. The normal length

- of the backing sheet will thus be the length of ‘the line running
through the back sheet from a) the point on the edge of the back
sheet at the middle of the wearer’s back waist, ‘through the
crotch, to b) the point on the opposite edge of the backing sheet
at the middie of the wearer’s front waist. The size and shape of

the topsheet will generally correspond substantia]]y to the back
sheet.

Tris is the replacement sheet
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prepared igentically to the first set of blank and superabsorbent

mat eri al -containing tea bags, is subnerged and soaked for 60 mnutes in the
sane manner as the first set. After the prescribed soak tinme is el apsed,

for each set of tea bag sanples, the tea bags are pronptly renoved (wth

tongs) fromthe Synthetic Urine. The san;)l es are then centrifuged as
descri bed bel ow. The ' - 37 -

- 40 -
centrifuge used is a Delux Dynac Il Centrifug

e, Fisher Model No. 05-100-26,
obtai nabl e fromim sthe wyadntinstancei mhepeinhtheastosrge dayerupfaltbet. The

centrifuge ghostBbaRe &l RRAdriiTy defines the shape of the absorbent
article, the normal length of the e‘lpnéated article topsheet will
be approached by the longést longfitudinal dimension of the storage
layer of the core. Hqﬂevér,.jn some applications (e.g. adult
incontinence articles) wherein bulk reduction or minimum cost are

important, the storage layer would not take on the general shape

of the diaper or incontinence structure. Rather the storage layer

‘would be generally located to cover only the genital region of the .
wearer and a reasonable area proximate to the genital area. In
this instance both the fluid acquisition/ distribution layer and
the storage layer would be located toward the front of the article
as defined by the_topsheet such that the acquisition/distribution
and storage layers wouyld typically be found in the front
_two-thirds of the article. . '
" The storage layer of the absorbent core can be of any desired
shape consistent with comfortable fit including, for example,
circular,  rectangular, . trapezoidal or oblong, e.q.,
hourglass-shaped, dogfbohe-shéped, half dog bone shaped,” oval or
jrregularly shaped. -This §torage layer need not be physically
separated from the -acquisition/distribution. layer and can simply
be a zone of superabsorbent material concentration in a continuous
web of stiffened ce]]h]q;a - fiber material. More preferably,
however, the storage layer of the absorbent core will comprise a .
separate web which.can be used as an insert placed underneath the
acquisition/distribution layer.. .

The acquisitioh/d!stribution layer can also be of any desired
shape consistent with t_:_pnif'i_'ort-ab'l.e fit and the sizing 1$mitations
discussed above. These shapes include, for example, circular,
rectangular, trapezoidal or oblong, e.g., hourglass-shaped,
dog-bone-shaped, half dog bone shaped, oval or irregularly shaped.
The acquisition/distribution layer can be of similar shape or
differing shape than the siorage layer.

Figures 1 and 2 each show diaper executions embodying. the
present invention. Shown in each figure {is a diaper 100 with

topsheet 104 and backsheet 102. Disposed between topsheet 104 and
backsheet 102 {s absorbent; core 106 having storage layer 108 and
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di rect .read. tachoneter and an electric brake. The centrifuge is further
equi pped with a cylindrical insert basket having an approximtely 2.5 inch
(6.35 cn) high outer wall with an 8.435 inch (21.425 cm) outer dianmeter, an
7.935 inch (20.155 cn) inside diameter, and 9 rows each of approximately
106 3/ 32 inch (0.238 cm dianeter circular holes equal l'y spaced
ar ound the circunference of the outer38a |, and having a basket floor

with six 1/4 inch (0.635 cn) dianeter circul ar drai nage holes equally -
spaced ar opectargularr acqiits Hioa/dfstribubbwked ayenorll@e a Alitbougitenot 1/2 -

inch (1. 276@% n, | SEBrade 'TAYEE! %asqfafsac‘as%ewepavmwsal bf t Qbidipengnt er of

t he draina equfval tﬂ t IS nounted in the centrifuge
so as to rgelﬂtng a@t%ﬁaﬂ distnl Rﬁed rS“Q@%&-V\A th the centrifuge. The

supter a]l?sor bent sp&tiﬂd;ﬂl] Cﬁél{—‘eﬁ'&h@'m Fﬁgﬂré)msthé eabzorbehbRtei 106 HS
centrifuge

centrifuge$ Bg‘ﬁéeg? a%i'!ﬂnl@t ﬁa&ggg?'bt Ef%\'c ng’é ?T‘ﬂte&“sdlt}r ?g}al na®'
cor r espondicegtsehpregiona 1h5gs. A§' hpr&jpas&bsdetmﬁﬂmdat ethealfrowhtmg‘lbng tea
gﬁge]; ;g;noﬁ Bzgefg&?g?fpﬁ\dgf E’ Pﬁ%ﬁ gﬁ)aage Pt!rl ‘i t‘{z’ﬁlﬁ‘ Psa bags;
and 't he ‘secondringrthet €mlﬂag)f she ogarert when |trh@t déaam waso 'iDallahcdn'dhe
centrifuge4piNBa € VdgibHIF14 ot @ BELoVRPIAY | theeBack of the user. The
- abééfbent care 106 of Figure 2, specifically the storage layer
108, has a modified hour-glass shape to provide enhanced fit and
reduce in-use 1eakage,

Figure 3 shows an absorbent core 106, that can be utilized in
conjunction with a disposable diaper, having a storage layer 108

.of similar shape to those of Figures 1 and 2.
Acquisition/distribution Tayer 111, however, is of a modified
hour-glass shape of substantially similar shape to the storage
layer 108, though of smaller surface area.

Further with respéct to Figure 3, the absorbent core 106 has

-front region 112, rear region 114, and central region 115. Front
region 112, front edge 117 and, at rear region 114, has rear edge
119. Front edge 117 and, has rear edge 119. Front edge 117 and
rear edge 119 are connected by storage layer side edges 122 and
123, corresponding to the central region 115. -
Acquisition/distribution layer 111 has front edge 116 in the front
region 112 and rear edge 118 in the rear region 1}4.
Acquisition/distribution layer side edges 120 and 121, connect
front edge 116 and vear edge 118. ' '

In preferred absorbent article embodiments, e.g., disposable
absorbent diapers, the ec}ges 116, 118, 120, 121 of the
acquisition/distribution layer 111 will respectively be at least
0.5 cm,, preferably at least 1.25 cm. inside the edges 117, 119,

122, 123 of the storage layer 108, particularly in central region
115. |

uperabsorbent Mat Absorb c

As discussed above, the superabsorbent matertials for use {n
the present {nvention will preferably have an Absorbent Capacity
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to ranp up quickly to a stable 1,500 rpm Once the centrifuge has been
stabilized at 1,500 rpm a tiner is set for 3 mnutes. After 3 mnutes, the
centrifuge is turned off and the brake is applied. The first superabsorbent
material -containing tea bag and first blank tea bag are renmoved and wei ghed
separately; The procedure is repeated for the second set of tea bags.
The absorbent capacity (ac) for each of the sanples is calculated as
follows: ac = (Superabsorbent material -contggi ning tea bag wei ght after
centrifuge mnus blank tea bag weight -after centrifuge mnus dry

super absor bent ofit #t i bdasteiabbt 10 vg dprefeyabilyr yats utsastbabolterts npt Gioje!

o0 barn CopacP YT T YR R 5, SRR VP (1T WY S
- 41 - soTution, prepared using dfstilted water) per gram dry

superabsorbent material. In general, the superabsorbent material
is place within a tea bag, immersed an excess of Synthetic Urine
for a specified time, and then centrifuged for a specified period
of time. The ratio of superabsorbent material final weight after
centrifuging minus {initial weight to initial weight determines
Absorbent Capacity. . The following procedure can be used to
determine Absorbent Capacity. The procedure is conducted under
standard laboratory conditions.

Using a 6 cm X 12 cm cutting die, the .tea bag materia] is
cut, folded in half lengthwise, and sealed along two sides with a
T-bar heat sealer to produce a 6 centimeter by 6 centimeter tea .
bag square. The tea bag material utilized is grade 1234 heat
sealable, obtainable from C. H. Dexter, Division of the Dexter
Corp., Windsor Locks, Connecticut, USA, or equivalent. Lower
porosity tea bag material should be used if required to retain
fine superabsorbent materials. 0.200 grams plus or minus 0.005
grams of superabsorbent material is weighed onto a weighing paper
and transferred into the tea bag, and the top (open end) of the
tea bag is sealed. An empty tea bag is sealed at the top and is
used as a blank. Approximately 400 milliliters of Synthetic Urine
are poured into a 1,000 milliliter beaker. The blank tea bag is
- submerged in the Synthetic Urine. The tea bag containing the

superabsorbent material (the sample tea bag) is held horizontally
to distribute the material evenly throughout the tea bag. The tea
bag is 1aid on the surface of the Synthetic Urine. The tea bag is
allowed to wet, for a period of no more than one minute, and then
submerged and soaked for 60 minutes. Approximately 2 minutes
after the first sample is submerged, a second set of tea bags,
prepared identically to the first set of blank and superabsorbent
materfal-containing tea bags, is submerged and soaked for 60
minutes in the same manner as the first set. After the prescribed
soak time is elapsed, for each set of tea bag samples, the tea
bags are promptly removed (with tongs) from the Synthetic Urine.
The samples are then centrifuged as described below. The

This 18 1he replacement skeet

Date: = £ SEP 1396



EXAMPLE | A di sposabl e diaper is prepared conprising a thermally bonded
polypropyl ene topsheet, a fluid inpervious pol yethyl ene backi ng sheet and a
dual | ayer absorbent core positioned between the topsheet and the backing
sheet. The dual |ayer absorbent core conprises an hourgl ass-shaped storage
| ayer positioned bel ow a rectangul ar shaped acquisition/distribution |ayer,
as shown in Figure 1. The acquisition/distribution |ayer conprises
stiffened, twisted, curled cellulose fibggs and optionally a binding neans.
The storage |ayer conprises an air-laid M xture of conventional cellulosic

fluff (Fole S fN .S a r | e

Cel | ul ((qse C%e“'ki{r‘vlﬁﬁl Q%d1‘erllﬁ aU@k WMEOB?U%%QVQ%F‘;@EOF@%@?@'
absor bent g@6F10Qr26at btainahle 1 pEiﬁt@'cr%gﬁ'tﬁlﬁGJ. dPittsinmrabyo PA,

rei ssued Apysh) 19gp 198Hvalent haVTHY cRAtPPFRY CshouTaP 2Rl tsquvgpémntth a
.30..9/g. The acquisifiton/distri- bution | r conpris a 929% 8% wetlaid
mixt Ure of SArecEmeaad F'S(éé%"'ei%da". A &leckhis brakeri E%e?F“?tSé ¥a8 oksi c
fibers.  ThartRast efifpped fiith Saaicyléhdwiciideidsert FbisketF hidviingang are
refined to abou E

fibers are WE@AW%&%OG%E?W"T&’?%%?Eﬁgﬂt%?%?%ancwkﬁdaﬁ .4
inch (21.425 cm) outer diameter, an 7.935 inch (20.I55 cm) inside
diameter, and 9 rows each of approximately 106 3/32 inch (0.238
cm) diameter circular holes equally spaced around the
circumference of the outer wall, and having a basket floor with
six*1/4 inch (0.635 cm) diadeter circular drainage holes equally
spaced around the circumference of the basket floor at a distance
of 1/2 inch (1.27 cm) from the interior surface of the outer wall
to the center of the drainage holes, or equivalent. The basket is

“mounted in the centrifuge so as to rotate, as well as brake, in
unison with the centrifuge. The superabsnfbent material-con-
taining tea bags are positioned in ‘the cenir{fuge baskat with a
folded end of the tea bag in the direction of centrifuge spin.
The btank tea bags are'placed to either side of the corresponding
sample tea bags, The superabsorbent material-containing tea bag
from the second set of tea bags must be placed opposite the
superabsorbent materjal-containing tea bags from the first set of
tea bags; and the second blank tea bag, opposite the first blank,
to balance the centrifuge. The centrifudge is started.and allowed
to ramp up quickly to a stable 1,500 rpm. Once the centrifige has
been stabilized at 1t500'rpm. a timer is set for 3 minutes. After
3 minutes, the centrifuge is turned off and the brake is applied.
The first superabsorbent material-containing tea 'bag and first
blank tea bag are removed and weighed separately. The procedure
is repeated for the second set of tea bags. The absorbent
capacity (ac) for each of the samples is calculated as follows:
ac = (Superabsorbent material-containing tea bag weight after
centrifuge minus blank tea bag weight after centrifuge minus dry
superabsorbent material weight) divided by (dry superabsorbent
material weight). The Absorbent Capacity value for use herefn is
the average absorbent capacity (ac) of the two samples.
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(Foley fluff) and crosslinked wth glutaral dehyde to the extent of
2.5 nole percent on a dry fiber cellul ose anhydrogl ucose

fibers are crosslinked according to the "dry
as described above in U S. Patent 4,822, 453.

are simlar to the fibers having the characteristics described in Table
1.

Tabl e- 41 -Stiffened, Twisted. Curled -
Cel | ul ose (STCC) Fibers Type = Sout hern softwood kraft pulp crogslinked
wi th gl utaral de- hyde to the ext enEXAMPLiD|le

percent 6n a dry fiber

count ver = o1 A GERRisEETe WAber 1oTHrEhatdd %o Pé%%’f“gw‘%“%*%/" Wt
= 0

Ret ent i on V{;ﬂﬂlypmwmne dops! moq: ﬂmidg,gimpervious po ye%hy'fene backing

sheet and a dual layer- absorbent core positioned between the
topsheet and the backing. sheet. The dual layer absorbent core
comprises an. hourglass-shaped storage ‘layer positioned below a

rectangular shapgd acquisition/distribution layer, as shown 1in
Figure 1. s

.u

about
basis. The

crosslinking process”
The stiffened fibers

The ac‘quisitio’n/distribution 'layer comprises stiffened,
twisted, curled cellulose fibers and .optiona]'(y 2 binding means.
The storage layer .comprises an afr-laid mixture of conventional
cellulosic fluff (Foley fluff, southern softwood kraft pulp, The
Procter & Gamble Cel'lh]gse Co., Memphis, TN, USA) and sodium
polyacrylate polymeric absorbent gelling material of the type
described in U.S. RE 32,649, reissued April 19, 1988, and having
an Absorbent Capacity of -about .30. .g/g. The acquisition/distri-
bution layer compnses a 92%/8% wetlaid nixture of stiffened
fibers and conveutioq_al«nonstiffened cellulosic fibers. The-
nonstiffened fibers .are. 'also made from Foley Fluff; and are
refined to about 200 CSF. The .stiffened, {wisted, curled
cellutosic fibers .are made from - .southern softwood kraft pulp
(Foley fluff) and crosshnked with glutar'a‘ldehyde to the extent of
about 2.5 mole percent.on -a dry fiber ce'l'lu]ose anhydroglucose
basis. The fibers are crosslinked accorﬂing to the “dry
crosslinking process as described above in U.S. Patent 4,822,453.

- The stiffened fibers are simi'lar to the ﬁbers having the
characteristics described.in Table 1.

Jable ] _
Stiffened, Tmsted, Cur‘led Ce‘l‘-lu'losg (STCC) Fibers
Type = SOuthern softwood kraft pulp crosslinked with glutaralde-

hyde to the extent of mle percent Gn a dry fiber cellulose
anhydroglucose basis

Twist Count Dry = 6.8 nodes/m
Twist Count Wet « 5.1 nodes/mm

Isopropol Alcohol Retentiqp Value = 24%
Water Retention Value = 37%
Curl Factor = 0.63
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- 42 - . The acquisition/distribution layer is a uniform wetlaid web
as. described in Exanple I1. The acquisition/distribution |ayer has an
average dry density of about 0.06 g/cc. An average density upon saturation
with Synthetic Urine, dry weight basis, of about 0.07 g/cc, and an average
basi s wei ght of about 0.03 g/cnR. The storage | ayer conprises 50% by wei ght
Foley fluff and 50% absorbent gelling oefzerial particles, has an average
dry density of about 0.24 g/cc and an average dry basis wei ght of about 0.5

g/grr[ err]-22 ; Thd hgcqua gt fon/desteitatibbuldyer lizyer uirbfore, retiaids welh about
7.6 cm X

[ R qure. 1S HERBet iR PEARRTRCA 1L 7 Fhe  Erdifts }Z?ﬁéfﬁfﬁgﬁe@ﬁ;ﬂa@ bt

of the crothkdy anf awérage 61'59 damsiw wfdahout Q.96 gfecamnt Anadvarageadensitybout

21.6 cm angh 3 WathRaffor B4 th ey athResE) ur i, SUry" GoigHt BQYS, 16F bt

i - 0.07 g/cc, and an average basis weight of about 0.03 g/cm2. The

storage layer comprises 50% by weight Foley fluff and 50%
absorbent gelling material particles, has an average dry density
of about 0. 24 g/cc and an average dry basis weight of about 0.5
g/cm2.

The acquisition/distribution layer has dimensions of about
7.6 cm X 22.9 cm and is positioned relative to the storage layer
as shown in Figure 1. The storage layer has crotch width (at the
most narrow part of the crotch) of about 8.9 cm, a width at the
front waist area of about 21.6 cm, and a width at the rear (back)
waist area of about 16.5 cm.. '

In dn alternative embodiment, the storage layer comprises
about 15% of the absorbent gelling material particles and about
85% of Foley fluff and has a basis weight gradient such that the
front 60% of the storage core has a basis weight of about 0.1
g/cm? and a density of about 0.15 g/cc and the rear 40% of the

. storage core has a basis weight of about 0.04 g/cm? and a density
of about 0.06 g/cc.

In a further embodiment, the storage core comprises about. 28%
of the absorbent gelling material particles and about 72% of Foley
fluff, and has basis weight and density gradients as described
immediately above. .

EXAMPLE 11 _

. This example exemplifies wetlaying of a web useful for use as
an acquisition/distribution layer in the present invention. The
web comprises 92% stiffened fibers, as described in Examplie I and
Table I, -and 8% highly refined Foley fluff (crill) having a
freeness of about 200 CSF. -

A pulp-slurry of the stiffened and nonstiffened fibers having
a fiber consistency of 0.1%-0.2% is pumped to a FORMAR papermaking
machine at a linear velocity of 25 m/s and at rate of about 95
1iters/minute. The slurry {s distributed by a fixed-roof former
headbox onto a 12 inch wide (30.5 cm) 84M, 5 shed forming wire
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In an alternative enbodi nent, the storage |ayer conprises about 15% of the
absorbent gelling material particles and about 85% of Foley fluff and has
a basis weight gradient such that the front 60% of the storage core has a
basis weight of about 0.11 g/cnR and a density of about 0.15 g/cc and the
rear 40% of the storage core has a basis weight of about 0.04 g/cnR and a
density of about 0.06 g/cc. | n.agqgurther enbodi nent, the storage
core conprises about. 28% of the absorbent gelling material particles and

about 72% ofmo¥iee)tontihuduslyast diamteasifs 108 muﬁt&s@enﬁd&rgoﬁf;&@"cﬁ as

descri bed I [ I ) :

This exanpl gfg’gﬁéjrﬂﬁhﬁ’l §!a€§¥ﬁ%ﬂ‘n§’%‘? EF.%&*\%&PG@%H%J&O@?OA% 100

acqui si ti onigdsst r?'%mt imtfc I?ﬂer nionem%!ﬁt'pamseﬁegu]ra\t@dt islgn.ﬁﬁtle% uwﬂqmmé

conprises 92%sti ff ene | bers scri hed:| n a an a I,

and 8% hi ghWoigtﬁ'}?@& EBYW A HrY SR%‘ﬁﬂ |“F?ﬂ§5i BE‘}"% B3, Gsnd anthcl 200

CSF. . atepage dryr rdensityheofst aboubed.06d ggostifs efieemdd.ber shéwvi ng

a fiber cong f Q. 3% % $o PHERR] fied Ki

machi ne at 2!0 %ﬁ%ﬁér"c eligcijq{%&oa%e/g;%g and iaﬁ% ?é?ggwgg@gﬁ%&g@“ of two

it er s/ mi nutvacuurthboxes,rin, Sequanca (fuam dindeyrgath xthe rwire,f suckr vacuum
boxes operating at 75 mm Hg and.100 mm Hg, respectively, with a
residence time for the sheet being subject to each vacuum box of
about 1 second. The shegﬁ is then removed from the forming wire
manually and dried; batchwise, in a forced convection steam heated
oven for about 4 hours at-about 1100C..

WHAT IS CLAIMED IS:
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hiadqu onto a 12 inch wi de (30.5 cm) 84M 5 shed forming wire
-43 - noving continuously at a rate of 1.5 nmimnutes. Linear velocity of
the pulp slurry upon exit fromthe headbox is from 50 ta_100 W s.———Fewand

Wi re novenent are regulated so that a uniform noist sheet _h

basis weight of about 0.03 g/cnierr] and an average dry m“iﬁ“l&m m“‘
about - 0.06 g/cc is formed. Sheet consistency is |ncr

169&2296by appl i cation of t Wo vacuum boxgs_in sequence fron1underneath the -
Wi re, such vacuum boxes operating at 75 nm Hg and 100 nm Hg, respectively,

with a residence tine for the sheet being subject to each vacuum box of
about | second.y Thg gﬁgﬁy

theryc1eMopepd. Jd@%imiorms391m51%nmaﬂa' ly
and dri ed, batchmnse orced convect t eam
storage of bod1]y f]uids, said article characterized by

(a) a fluid pervious topsheet;

(b) a fluid impervious backsheet affixed to said topsheet; and

(c) an absorbent core disposed between said topsheet and said
backsheet, said absorbent core having:

(1) *a thermally bonded fluid acquisition/distribution
layer having. an average dry density of less than 0.30
g/cc, preferably from 0.02 g/cc to 0.20 g/cc, and an
average dry basis weight of from 0.001 to 0.10 g/cm?,
preferably from 0.01 g/cm® to 0.08 g/cm2, said’
acquisition/distribution layer comprising from 50% to
90%, dby weight basis, - chemically stiffened
cellulosic fibers and from 10% to 50%, preferably 15%
to 50%, dry weight basis, of a thermoplastic bonding
material; said acquisition/distribution layer having
been made by preparing a web of a blend of the
stiffened fibers and from 10% to 50%, preferably 15%
to 50%, by weight of the dry web, of thermoplastic
fibrous material, heating the web to melt the-
thermOp]astic fibrous material and to thereby provide
said thermoplastic bonding matefia], and cooling the
web, whereby thermoplastic bonding material, upon
melting and subsequent cooling, migrates to and forms -

bond sites at 1ntersect1ons of said stiffened
cellulosic fibers; and '

(i) a fluid 'storage layer, positioned beneath said
acquisition/distribution " layer relative to said
topsheet, comprising at Teast 15%, preferably 25%, by
weight of said storage 1layer, of superabsorbent

material and from 0% to 85% of a carrier means for
- said superabsorbent material;
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oven for about 4 hours at-about 110[err]C mHAT IS CLAIMED | S:
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said acquisition/distriﬁution Jayer having a top surface area which
is at least 15%, preferably from 25% to 100%, of the top surface.
area of said fluid storage layer.

2. An absorbent structure for acquisition, distribution, and
storage of bodily fluids, said structure characterized by:
(1) a thermally bonded fluid acquisition/distribution
Jayer having an average dry density of less than 0.30
g/cc, preferably from 0.02 g/cc to 0.20 g/cc, and an
average dry basis weight of from 0.001 .to 0.10 g/cm?,
preferably from 0.01 g/cm? to 0.08 g/cm, said
acquisition/distribution layer comprising from 50% to
90%, dry weight basis, chemically stiffened
cellulosic fibers and from 10% to 50%, preferably
from 25% to 50%, dry weight basis, of a thefmop]astic
bonding material; said thermally bonded web having
been made by preparing a web of a blend of the
stiffened fibers and from 10% to 50%, preferably from
25% to ©50%, by weight -of the dry web, of
thermoplastic fibrous material, heating the web to
melt the thermoplastic fibrous material and to
thereby provide said thermoplastic bonding materiai,
and éooling the web, whereby thermoplastic bonding
material, upon melting and subsequent cooling,
migrates to and forms bond sites at intersections of
said stiffened cellulosic fibers whereat said
stiffened cellulosic fibers are bonded together by
said thermopiastic material; and
(1) a fluid storage layer, positioned beneath said
acquisition/distribution layer comprising at least
15%, preferably 25%, by weight of said storage layer,
of superabsorbent material and from 0% to 85% of a
carrier means for said superabsorbent material;
said acquisition/distribution layer having a top surface area which
is at least 15%, preferably from 25% to 100%, of the top surface
area of said fluid storage layer.
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1. An absorpent article for acquisition, distribution, and storage of
bodily fluids, said article conprising: (A) a fluid pervi-eus

topsheet: - (B) a fluid inpervious backsheet affixed to sai
(C an absorbent core disposed between said topsheet and sall Iliﬁ Hﬂllrr
said absorbent core having: (1) a wetlaid fluid

acquisition/distribution | ayer havi nrg4én~average dry
of | ess than about 0.30g/cc, an average density upon

t ur at th 1. t tyb .
o Vs Tha s SRR RISt 4 T
about O. oowhenehbaatldo Wiy aegui shthndéaagﬁmtgﬁn di ayen tﬁwtém d\Pe more -

Compr i Si NG thurg Ao ¥5§‘¥g59 LAMraBor bRt ARiteraEl 3, chenmically

stiffened ce s and from 0%to about 50% dry wei ght
basi s, of a binding neans; and (ii) a fluid storage | ayer,

|00|SIE10neSI beneﬁt[l sa%dattmeueﬁttam/cmesw&)wuaure of1c1(;im 1 or!cdeh 2
relati ve O, Sal ee

e ght of - #hRReth (rige SEautitIBR Bisth BATD v RRotRs (X, Lo furfich avea
0% t o aboutwh3GRo 4§ 3dessrthan 90%ncf f the stopl sunfacabsoebenf said storage

material; layer, and said acquisition/distribution layer is substantially free
of superabsorbent material.

denS|ty

. 5, The absorbent article or structure of any of Claims 1 to 4
wherein said carrier means of said storage lTayer comprises a web of
from 25% to 75% nonchemically stiffened cellulosic fibers and the
superabsorbent material of said storage 1ayer'comprises discrete
particies of absorbent gelling material.

6. An absorbent structure comprising a thermally bonded fluid
acquisition/distribution layer having an average dry density of less
than 0.30 g/cc and an average dry basis weight of from 0.001 to 0.10
g/cm?, said acquisition/distribution layer comprising from 50% to
90%, dry weight basis, chemically stiffened cellulosic fibers and
from 10% to 50%, preferably from 25% to 50%, more preferably from
30% to 50%, dry weight basis, of a thermoplastic bonding material;
safd acquisition/distribution layer having been made by preparing a
web of a blend of the stiffened fibers and from 10% to 50%,
preferably from 25% to 50%, more preferably from 30% to 50%, by
weight of the dry web, of thermoplastic fibrous material, heating
the web to melt the thermoplastic fibrous material and to thereby
provide said thermoplastic bonding matgrjial, and cooling the web,
whereby thermoplastic bonding material, upon melting and subsequent

cooling, migrates to and forms bond sites at intersections of said
stiffened cellulosic fibers.
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said fluid, acquisition/distribution [ayer having a top surface area mhlch
is from about 15%to about 95% of the top surface area of said fluid-

storage |ayer. 2. An absorbent article as in claim 1, TheBaeeRH Beai Kbpfaled
acqui sition/distribution | ayer

has a top surface area
about 25%to about 90% of the top surface area of sal g”&
and said fluid acquisition/distribution | ayer contains

about 2. OW by wei super absor berd 4mt-eri al . 3. An absorbent article
SReicaTiY

as in clal satd fluid acquisition/distribution | ayer has a -
top surfaceAsagraegnm ch is less than about 80% of the top surface

“~

1. An absorbent article for acquisition, distribution, and
storage of bodily fluids, said article characterized by:
' (a) a fluid pervious topsheet;

(b) a fluid impervious backsheet affixed to said t0psheet

and .

(c) an absorbent core disposed between said topsheet and
said backsheet, said absorbent core having: _

(i) a wetlaid fluid acquisition/distribution Tlayer
having an average dry density of less than 0.30 g/cc,
an average density upon saturation with 1.0% NaCl
aqueous solution, on a dry weight basis, of less than
0.20 g/cc, preferably between 0.02 g/cc and 0.15
g/cc; and an average dry basis weight of from 0.001
to 0.10 g/cm2, preferably from 0.01 g/cm? to 0.08
g/cme, said acquisition[distribution Tayer comprising
from 50% to 100%, dry weight basis, chemically
stiffened cellulosic fibers and from 0% to 50%, dry
weight basis, of a binding means; and

(i1) a fluid storage layer, positioned beneath said
acqui{ition/distribution layer relative to said
topsheet, comprising at least 15%, by weight of said
storage layer, of superabsorbent material and from 0%
to 85% of a carrier means for said superabsorbent
material;

said fluid acquisition/distr1bution layer having a top surface

area which is at least 15% of the top surface area of said fluid
storage layer.

2.. An absorbent structure for acquisition, distribution, and
storage of bodily fluids, said structure characterized by:

(i) a wetlaid fluid acquisition/distribution layer

* having an average dry density of less than 0.30 g/cc,

an average' density upon saturation with 1.0% NaCl

\\||\||\ AU
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45 area of said storage layer, and said fluid ach|srﬂmﬂm&dﬂsﬁke

| ayer "contai ns no nore than about 0.5% by weight, sup

mat eri al . 4. An absorbent article as in claim 2, wherel

acqui sition/distribution | ayer conpri ses fron1about 2% o a ou

t he bi ndi ng neans, wherein said bi ndi ng neans is a non- chen1ca||y
stiffened ceIIuI05|c mat eri al . 5. An bsorbent article as in clain14
wherein said acquisition/distri Jon ayer f 5@6to
about 15% of sai d .bi ndi%¥ Pr\é%lrfg? g R saf P 8 rﬁd“'eﬁ?m b%sg'%ﬁsﬁf?era;g :

cel lul osic fibers havi rﬂg.Za fg/eene psefdrabdy s behwerrab® A2 2g(xc altdan@wl|5an
St andard Freeness. /@a a?ﬁ@rﬁeﬁﬁle?{e&é (&lrg Bs gﬁ,@i@h{n&; fx/m[ﬁr db sai d

bi ndi ng neans conprlses hi , and sai d

acqui sition/distributiok® |@8r o/6 m%‘éefe"ab\‘)f ofﬁ%dlrto 28/ €W ab%u@ 0859% of
said high surface area gRm2yl O5/dCaéqiiditMn/distribution layer comprising

from 50% to 100%, dry weight basis, chemically
stiffened cellulosic fibers and from 0% to 50%, dry
weight basis, of a binding means; and '
(i1) a fluid storage 1layer, positioned beneath said
acquisition/distribution layer comprising at Tleast
15%, by weight of said storage layer, of
superabsorbent material and from 0% to 85% of a
carrier means for said superabsorbent material;
said fluid acquis1t10n/d1str1bution layer having a top surface

area which is at least 15% of the top surface area of said fluid
storage layer.

3. The absorbent article or structure of Claim 1 or Claim 2
wherein said fluid acquisition/distribution layer has a top surface
area which is from 15% to 100%, preferably from 25% to 95%, of the
top surface area of said storage layer,. and said. fluid
acquisition/distribution 1layer contains no more than _2.0%, by
weight, preferably 0.5%, by weight, superabsorbent material.

4. The absorbentﬂarticle or structure of any of Claims 1 to 3
wherein said acquisition/distribution layer comprises from 2% to 25%
of the binding means, and wherein said binding means is- a
non-chemically stiffened cellulosic material.

5. The absorbent article or structure of any of Claims 1 to 4
wherein said acquisition/distribution layer comprises from 5% to
15% of said binding means and said binding means is refined

cellulosic fibers having a freeness of less than 200 Canadian
Standard Freeness.

This is the replacement sheet

[T

Dae: - 2 SEP 3%



7. An absotbent article as in claim3, wherein said car
super absorbent material conprises a web of cellulosic f| be ﬂl,mf! l
I screte

st orage | ayer conprises from about 15%to about 75% of "ﬁ , "
super absorbent materi al, sai d superabsorbent material being
particles of absorbent gelling mat eri al having an Absorbent Capacity of
at | east about 20 g/g. 8. An absorbeng article as in claimb5, wherein

said acquisitign/d ri ' I er, [ wetting
o saturat;on it heoRRGrhpRt BXICIENY serEedtADEnfoE IUIHERE &7 L) T
bet ween adowheve Up s/idcbinsdnabmeansocompnises aigh éurfaua\a@e&g@elau}oms. s
vei ght of dit@mabousn& Sdid/ 1%?t?&?\?ﬁtis€%i%t%r?”?ayer 9co 'i‘\?t[bsso?ﬂﬁd‘t
article, as in f% 4? aﬁg re|n ald acq U|s‘d Hon dIS %i; on layer
an aver agfkidfs ’@ pohidyBigh ngir Bc%a?trGFa Hﬁﬂ%"‘i 9'% C aqueous
solution, dry weight basis, that is between about 0.02 g/cc and about 0.15
g/cc | and anyaverage SR utEi Ot SEnldit WP Uhy P I 1§ @oou
wherein in said storage layer the carrier means for sald
superabsorbent material comprises a web of cellulosic fibers and
said storage layer comprises from 15% to 75%, preferably from 25% to
75%, of said superabsorbent material, said superabsorbent material
being discrete particles of absorbent gelling material having an
Absorbent Capacity of at least 20 g/g.

8. The absorbent article or structure of any of Claims 1 to 7
wherein said storage layer is substantially free of chemically
stiffened cellulosic fibers. '

9. The absorbent article or structure of any of Claims 1 to 6

or Claim 8 wherein said storage layer comprises superabsorbent
fibers.

/5p (GWA: 4090REPO)
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46 10. .An absorbent article as in claim8, wherein said_carrier—means—for -

sai d super absorbent material conprises a web of cellulosig fi Qseﬁ Rpficed
sai d storage | ayer conprises from about 15%to about 7 et _
super absorbent materi al, sai d superabsorbent material -c “ |\1“L
di screte particles of absorbent gelling material and sai r
I's substantially free of chemcally stiffened cellulosic fibers. 11.

An absorbent article as in claim9, wherdiln-said carrier neans for said
superabsorbent material conprises a web of cellulosic fibers, and said

st or age | ayer conprises from about 25%to about 75% of -said
super absorbent material , sai d suphBSBRECDent material conprising
di screte particles of absorbent gelling mat eri al .

STRUCTURES OF STIFFENED FIBER WEB OVERLAYING SUPERABSORBENT

Absorbent structures having a wetlaid fluid acquisition/
distribution layer (110) with an.average dry density of less
than about 0.30 g/cc, an average density upon wetting with 1.0%
NaCl aqueous solution of less than about 0.20 g/cc, and an
average dry basis weight from about 0.001 to about 0.10 g/cn?;
and a fluid storage 1layer (108) positioned beneath the
acquisition/distribution layer (110) comprising at least about
15% superabsorbent material. The fluid acquisition/
distribution léyer (110) comprises f;om about S0% to 100%

chemically stiffened cellulosic fibers and from 0% to about 50%
binding means.

Figure 1
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12. An absgrbent structure for acquisition, distribution, and storage of
bodi |y fluids, said article conprising: (1) a wetlaid
fluid acquisition/distribution |ayer having an average

dry density of |less than about 0.30 g/cc, an average density

upon saturation with 1.0% Nad aqueous solution, on a dry

wei ght basis, of less than about 0.20 g/cc, and an average

dry basis weight of fromabout 0.001 to abgyt 0.10 g/cn2,

said acquisition/distribution |ayer conpri 53 from about 50%

to 100% dry weight basis, chemcally stiffened cellulosic

fibers and fromO0%to about 50% dry weight basis, of a

bi ndi ng neans; and (i) a fluid storage |ayer,

“posi ti oned beneath said acqui sition/distribution

| ayer relative to said topsheet, conprising at | east
about 15% by weight of said storage | ayer, of
superabsorbent material and fromO0%to about 85% of a

carrier means for said superabsorbent material; said fluid
acqui sition/distribution |ayer having a top surface area which
is fromabout 15%to about 95% of the top surface arﬁsqpf

said fluid storage | ayer.
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47 13. An-absorbent structure as in claim112, wherein-said fluid
acquisition/distribution | ayer has a top surface area which is from
about 25%to about 90% of the top surface area of said storage |ayer,
and said fluid acquisition/distribution |ayer contains no nore than
about 2.0% by weight, superabsorbent material. 14. An absorbent
structure as in claim 13, wherein said fluid acquisition/distribution

| ayer has a top.surface area which is | ess than about 80% of the top
surface area of said storage |ayer, and said fluid
acquisition/distribution | ayer contains

2/3
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no norg; tshan about 0.5% by wei ght, superabsorbent material . 15. An
ahsorbent structure, as in claim12, wherein said acquisition/distribution
| ayer conprises fromabout 2%to about 25% of the binding nmeans, wherein
sald binding neans is a non-chemcally stiffened cellulosic material. 16.
An- absor bent structure, as in claim15, wherein said

acqui sition/distribution | ayer conprises from about 5% to about 15% of
said binding nmeans, and said  binding neans is refined cellulosic fibers
havi ng a freeness of |ess than about 200 CSF. 17. An absor bent
structure, as in claim15, wherein saEg/qgnding means conpri ses hi gh
surface area cellulosic material, and Said acquisition/distribution |ayer
conprises fromabout 2% to about 25% of said high surface area cellul osic
mat eri al . 18. An absorbent structure, as in claim12, wherein said
carrier neans for said

i — L

N ' '- —1 19

K A
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_ Nexi3-5 Ivps
superabsorbent material conprises a web of cellulosic fibers and said
storage . layer conprises fromabout 15%to about 75% of..sai.d.......
super absorbent materi al, sai d super absorbent nat eriiidl sheifg dissEEdte S0
particles of absorbent gelling mat eri al havi ng; antAbsarbent:agabacite pagga ...
at | east about 20 g/g and said storage ayer is wubst: antlali cf meeo glaged Av
chemcally stiffened cellulosic fibers. 9. An ahsagrbent:st: raghdir € to grged.....
claim 16, wherein said acquisition/distribution ’i W ayer-has aﬂwayeﬁ ageaged ..z
density upon wetting to saturation with 1.0% Nad aqueous 'sol ution, dry
wei ght basis, that is between about 0.02 g/cc and: ahout, YR FFC% ‘TJE.— nlsis

48 0. 15 g/ OhaélcigimedMer age dry basis wei ght of.. ¥rom.dbo
about

1. An absorbent article for acquisition, distribution, and storage of bodily fluids,
said article comprising:
(A) a fluid pervious topsheet:
(B) a fluid impervious backsheet affixed to said topsheet; and
(C) an absorbent core disposed between said topsheet and said backsheet,
said absorbent core having:

i a wetlaid fluid acquisition/distribution layer having an average dry
density of less than about 0.30g/cc, an average density upon
saturation with 1.0% NaCl aqueous solution, on a dry weight basis,
of less than about 0.20g/cc, and an average dry basis weight of from
about 0.001 to about 0.10g/cm? , said acquisition/distribution layer
comprising from about 50% to 100%, dry weight basis, chemically
stiffened cellulosic fibers and from 0% to about 50%, dry weight
basis, of a binding means; and

(i) a fluid storage layer, positioned beneath said acquisition/distribution
layer relative to said topsheet, comprising at least about 15%, by
weight of said storage layer, of superabsorbent material and from
0% to about 85% of a carrier means for said superabsorbent
material;

said fluid acquisition/distribution layer having a top surface area which is from
about 15% to about 95% of the top surface area of said fluid storage layer.

2. An absorbent article as in claim 1, wherein said fluid acquisition/distribution
layer has a top surface area which is from' about 25% to about 90% of the top
surface area of said storage layer, and said fluid acquisition/distribution layer
contains no more than about 2.0%, by weight, superabsorbent material.

3. An absorbent article as in claim 2, wherein said fluid acquisition/distribution
layer has a top surface area which is less than about 80% of the top surface

S This is the replacement sheet

IlIIlIIl llllll lllll lllll ll llll pate: 2 1 MG 999




0.04 g/ cnt. 20. An absorbent structure, as in claim 17, wherein said

acquisition/distribution | ayer has an average density upon wetting to
saturation with 1. 0% NaC aqueous solution, dry weight basis, that is
bet ween about 0.02 g/cc and about 0.15 g/cc and an average dry basis

wei ght of fromabout 0.01 g/cn2 to about ,e 0.04 g/cn®. 21. An absor bent
structure, as in claim19, wherein said carrier nmeans for said

super absor bent nate%rmfaﬁaummgeseﬁeraam Baigffiuite htquisiiongdistiibation (ayet cdataths
st orage | ayer CO[H) ses

ro 15% t o abou 5%.0f said
super absor bent 8P &9 %ihan abogﬁ%a"sgbé’fegggﬁp%rﬁg %ﬁ?’éﬁ‘i‘%‘? "&lompri si ng
di screte part icles of absorbent gelling mat eri al . 22. An absor bent
structure, ncI i m,20 rein said ., carrier f.qr. id .
super absor bent ‘nBNeR sgrbe Bﬁﬂﬁ%@% '%c%@'ﬂ %fw'leé?'mﬁa('fg iaﬁq"f'?'ﬁ%‘?‘i'sgnﬁt'%na@fer
storage | ayer compigassiesm fabout 2oty aBaR025% abthe bindiigahessy, dvherein said
superabsor bent ”E‘@S@p%m%éﬁbﬁggg Fc,rq bsstﬁfrengc? tcelp?ts?cr ma enalom:)rI sing

di screte particl

5. An absorbent article as in claim 4, wherein said acquisition/distribution layer
comprises from about 5% to about 15% of said binding means, and said binding
means is refined cellulosic fibers having a freeness of less than about 200
Canadian Standard Freeness. '

6. An absorbent article as in claim 4, wherein said binding means comprises high
surface area cellulosic material, and said acquisition/distribution layer comprises
from about 2% to about 15% of said high surface area cellulosic material.

7. An absorbent article as in claim 3, wherein said camier means for said
superabsorbent material comprises a web of cellulosic fibers and said storage
layer comprises from about 15% to about 75% of said superabsorbent material,
said superabsorbent material being discrete particles of absorbent gelling
material having an Absorbent Capacity of at least about 20 g/g.

8. An absorbent article as in claim 5, wherein said acquisition/distribution layer has
an average density upon wetting to saturation with 1.0% NaCl aqueous solution,
dry weight basis, that is between about 0.02 g/cc and about 0.15 g/cc and an
average dry basis weight of from about 0.01 g/fcm? to about 0.08 g/cm?.

9. An absorbent article, as in claim 6, wherein said acquisition/distribution layer
has an average density upon wetting to saturation with 1.0% NaCl aqueous
solution, dry weight basis, that is between about 0.02 g/cc and about 0.15 g/cc
and an average dry basis weight of from about 0.01 g/cm? to about 0.08 g/cm?.

R ) AR A A This is the replacement sheet
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mat eri al . 23. An absorbent structure, as in claim15, wherein said
storage | ayer conprises super absor bent fi bers.

- 46 - " 6. The absorbent article or structure of any of Clains 1 to 4
wherein said binding means conprises high surface area cellulosic material,
and said acquisition/distribution |ayer Q&gprises from2%to 15% of said
hi gh surface area cellulosic materi al. 7. The absorbent article or

structure of a0yAefaliSofiemt aHidl® & in claim 8, wherein said carrier means for said
superabsorbent material comprises a web of cellulosic fibers and said storage
layer comprises from about 15% to about 75% of said superabsorbent material,
said superabsorbent material comprising discrete particles of absorbent gelling
material and said storage layer is substantially free of chemically stiffened
cellulosic fibers.

11. An absorbent article as in claim 9, wherein said carrier means for said
superabsorbent material comprises a web of cellulosic fibers, and said storage
layer comprises from about 25% to about 75% of said superabsorbent material,
said superabsorbent material comprising discrete particles of absorbent gelling
material.

12. An absorbent structure for acquisition, distribution, and storage of bodily fluids,
said article comprising:

(i) a wetlaid fluid acquisition/distribution layer having an average
dry density of less than about 0.30 g/cc, an average density
upon saturation with 1.0% NaCl aqueous solution, on a dry
weight basis, of less than about 0.20 g/cc, and an average
dry basis weight of from about 0.001 to about 0.10 g/cm?,
said acquisition/distribution layer comprising from about 50%
to 100%, dry weight basis, chemically stiffened cellulosic
fibers and from 0% to about 50%, dry weight basis, of a
binding means; and

(i) a fluid storage layer, positioned beneath said
acquisition/distribution layer relative to said topsheet,
comprising at least about 15%, by weight of said storage
layer, of superabsorbent material and from 0% to about 85%
of a carrier means for said superabsorbent material; said fluid
acquisition/distribution layer having a top surface area which
is from about 15% to about 95% of the top surface area of
said fluid storage layer.
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wherein in said storage layer the carrier neans for said

super absorbent material conprises a web of cellulosic fibers and said
storage |ayer conprises from15%to 75% preferably from25%to 75% of
sai d superabsorbent material, said superabsorbent material being discrete
particles of absorbent gelling material hgying an Absorbent Capacity of at

| east 20 g/g. 8." The absorbent article or structure of any of C ains
1 to 7 wherein said storage layer is substantially free of chemcally
stiffened cell article.or cture

| psic fibers. .9.. . Th bsor ben St
of any of O aiisAR BPEOBORt Stucleas i el viaran SRRl i pdy IO gRIbia,
super absor bent f lagerisas a top surfgce (ds whieh 5B about 25% to about 90% of the top
surface area of said storage layer, and said fluid acquisition/distribution layer

contains no more than about 2.0%, by weight, superabsorbent material.

14. An absorbent structure as in claim 13, wherein said fluid acquisition/distribution
layer has a top surface area which is less than about 80% of the top surface
area of said storage layer, and said fluid acquisition/distribution layer contains
no more than about 0.5%, by weight, superabsorbent material.

16. An absorbent structure, as in claim 12, wherein said acquisition/distribution
layer comprises from about 2% to about 25% of the binding means, wherein
said binding means is a non-chemically stiffened cellulosic material.

16. An absorbent structure, as in claim 15, wherein said acquisition/distribution
layer comprises from about 5% to about 15% of said binding means, and said
binding means is refined cellulosic fibers having a freeness of less than about
200 CSF.

17. An absorbent structure, as in claim 15, wherein said binding means comprises
high surface area cellulosic material, and said acquisition/distribution layer
comprises from about 2% to about 25% of said high surface area cellulosic
material.

18. An absorbent structure, as in claim 12, wherein said carrier means for said
superabsorbent material comprises a web of cellulosic fibers and said storage
layer comprises from about 15% to about 75% of said superabsorbent material,
said superabsorbent material being discrete particles of absorbent gelling
material having an Absorbent Capacity of at least about 20 g/g and said storage
layer is substantially free of chemically stiffened celiulosic fibers.

19. An absorbent structure, as in claim 16, wherein said acquisition/distribution
layer has an average density upon wetting to saturation with 1.0% NaCl
aqueous solution, dry weight basis, that is between about 0.02 g/cc and about

(I
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0.15 glcc and an average dry basis weight of from about 0.01 g/cm? to about
0.04 g/cm?

20. An absorbent structure, as in claim 17, wherein said acquisition/disfribution
layer has an average density upon wetting to saturation with 1.0% NaCl
aqueous solution, dry weight basis, that is between about 0.02 g/cc and about
0.15 g/cc and an average dry basis weight of from about 0.01 g/cm? to about
0.04 glem?.

21. An absorbent structure, as in claim 19, wherein said carrier means for said
superabsorbent material comprises a web of cellulosic fibers and said storage
layer comprises from about 15% to about 75% of said superabsorbent material,
said superabsorbent material comprising discrete particles of absorbent gelling
material.

22. An absorbent structure, as in claim 20, wherein said carrier means for said
superabsorbent material comprises a web of cellulosic fibers and said storage
layer comprises from about 15% to about 75% of said superabsorbent material,
said superabsorbent material comprising discrete particles of absorbent gelling
material.

23. An absorbent structure, as in claim 15, wherein said storage layer comprises
superabsorbent fibers.
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ABSTRACT

STRUCTURES OF STIFFENED FIBER WEB OVERLAYING SUPERABSORBENT

Absorbent structures having a wetlaid fluid acquisition/
distribution layer (110) with an'average dry density of less
than about 0.30 g/cc, an average density upon wetting with 1.0%
NaCl aqueous solution of less than about 0.20 g/cc, and an
average dry basis weight from about 0.001 to about 0.10 g/cm?;
and a fluid storage layer (108) positioned beneath the
acquisition/distribution layer (110) comprising at least about
15% superabsorbent material. The £luid acquisition/
distribution la.yer (110) comprises from about 50% to 100%

chemically stiffened cellulosic fibers and from 0% to about 50%
binding means.

Figure 1
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