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ElW)·Of THE lfNENJIQN .. . 

This in~ention rela~es to ablofba-nt structures using both 
cellulosic fibe·r materi.al .... and s.uperabsorbent material. The 
absorbent stru~tures c~ be used: in a variety of absorbent 

"' . . I . 

1s articles such as dispos.abie diapers. adult ·tnconttnence pads and 

20 

25 

. 30 

35 

briefs and the like which are required to h4ndle relatively large 
amounts of discharged body .. fluids, especially repeated discharges 
of relatively "large amoun~. of fhtid in relatively short amounts 
of time. ~ 

•CKGl{QJl9 OF DiE IWENJION. 
Absorbent webs ... whi.ch.: ~omprtse. entangled masses ·of fibers, 

1.e·.·, fibrous webs, are· well knowa ·:in the art. Such webs can 
. . 

imbibe 1 iquids. such as ~.discharged .body fluids, both by an 
,•,, .·1 

absorpti~n mechanism wherein fluid . i$· taken. up by the fiber 
material it~elf and b,v~~ a -wicking · ni_~chantsm wherein fluid is 
acquired by, distrib~ted throug" ad',. stored. in the capillary 
interstices ~etween fib•~~~ One me~ns .for improving the 
absorbency characteristics of. suct\:;~ibrD!JS web structures is to 
incorporate therein.superabsprbent matett~l, such as as polymeric 
gelling mate~ial (also refer-red ·,to as .hyerogelJfonaing ·material 
superabsorbent ,polymers, .>etc.) which imbtbe · fluid. The 
superabsorbent material se"'9s to retaii>.~fluid such as discharged 
body liquids. · Ari .. a~$orbent. stru~tuwre·. of this type wherein 
hydrogel-f0'1fting materials · .jno1- particulate ·-form ·are incorporated 
into fibrous ·webs is disclosed -in Keisman· and Goldman; U.S. Patent 
4,610,678; Issued September~. 1986. 



:.:-· 

. r; W091/11165 PCT/US91/00167 

- 2 -
The improvement in absorbency provided by incorporation of 

absorbent gelling materials ~as permitted the realization of 
absorbent articles such as diapers which employ relatively thin 
absorbent ~ores and· which are, therefore, relatively thin 

5 products. Thinner diapers are less bulky to wear and fit better 
under clothing. They are also more compact in the package, making 
the diapers easier for the consumer to carry and store. 
Compactness 1.n packaging also results in reduced distribution 
costs for the manufacturer and distributor. 

·10 One such absorbent core configuration which 1·s useful for use . 
as the absorbent structure in relatively thin absorbent art1cles 
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 1 ayer absorbent core configuration 

15 wherein the core comprises.. an upper primary 1 ayer and a 1 ower 
dusting layer. The p.rimary layer is an airlaid web of hydrophilic 
fiber material with a substant.i.al amount of absorbent gell fng 
materi a 1 admixed th~rewi th. The dust f ng 1 ayer c:ompri ses 
hydrophilic fiber .material and, preferably, contains no ab~orbent 

20 gelling material. 
Another absorbent core configuration. is di.sclo~ed in 

Weisman/Houghton/Gellert, .U.S. Patent No. 4,673,402~ issued June 
16, 1987.. This patent d·iscloses absorbent articles having a dual 
layer absorbent core. In the d~al layer configuration, the core 

25 eomprises an upper primary layer which is an· airlaid· web of 
bydrophHic fiber material, optionally with a small amount of 
·polymeric ge11 ing agent par.ti cl es admixed therewith. The core 
also comprises an underlying insert 1 ayer which is an airl aid 

30 
mixture of hydrophilic fiber material and ·a substantial amo.unt 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 tn the front half· thereof. Absorbent articles 
having the particu-lar dual layer confi-guration of the '402 patent 

!5 can be prepared in. the form of especially thin, highly effectf·ve, 
low leakage diaper products. 

• 
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Notwfthstandtrig tf14-.exfstence of absorbent cores as described 
above, there remains a·· need to provide absorbent cores with 
improved effective ·abs~r~nt s~pactty. One wa,y to theoretically 
do this would .be· to . increase: .. the level of polymeric gelling 
material in the~ :·~bsorbtnt core .. · Unfortunately, high levels of 
polymeric gelling mater..t,al •specially levels 1n excess of about 
151, in fibrous ~bs· typfcally; . ..-sed in absorbent cores can induce 

. ·: . 

a phenomena refe~d ta·,.as· ~el~.b~ock1ng. Gel-blocking occurs when 
the polymeric gelling. mater..i.al "located in regions first contacted 

-..: . . 
with fluid 1nc.-.e::in::velwne .as a conseque~e of imbibing the 
fluid and· fo.nning·"the hycm>gel. ·Whea polymeric gelling material 
concentration 1s"too higft~ ·the hydrogel can block ~dditfonal fluid 
from reaching other regiOns ·of the. core having unused absorbent 
capacity. The occu~e~ .of ·gel blocking can lead to leakage 
during usage of the absorbent article-. 

Polymeric gelli°ng ·aa~rials h~ve. been developect which can 
exhibit a. reduced ·:tendenc,y to result in gel blocking. Such 
materials are descr;1·bed' ~n U.$. ·Patent RE:.32,649, April 19, 198_8, 
Brandt/Goldman/Inglin. However, these improved polymeric gelling 

20 materi a 1 ~, and .other stlperabsorb~nt. materi ~ 1 ~,' are subject to 
performanc;e lim~tat·ions of the web ~f ce11ulosic fibers 1n which 
particles of gell i_ng material . are ~istributed. In particular, 
upon initial wetting, the cellulos1c·_ffbers become highly flexible 
and the web· tend$. Wit·· c;ollapse. to a higher density and, 

25 consequently, exhibit$ smaller average pore stze. Whereas, pore 
l. . 

30 

35 

size becomes smaller than· ·the pore size in regions ·of the web not . . 
yet wetted, a · cap111aey ~gradient is created· which opposes 
efficient transport of fluids to ·the dry areas of the absorbent 
article. 

Another reason why".Jllany absorbent articles such as diapers 
are subject to leakage is ~nability to absorb second and 
subsequent discharges· of· fluid even ·if ·the first fluid discharge ... 
has been effectively absorbed. leak~ge due to second and 
subsequent discharges:,is espeC1i1ly prevalent during the night, 
when users coamonly UAArience multiple discharges before· being 
attended to. One reis;~ for the inability of any absorbent 
articles to adequately handle ~lttple discharges of flutd, 1n 
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addition to the reasons discussed above, is the inability of the 
absorbent core to transport dt scharged fluid away from the. region 
of discharge once the absorbent capacfty of that region has been 
reached. After a discharge of flufd occurs, the fluid tends to 
remain situated in the region proximate to the ~ischarge. The 
occurrence of successive voiding of fluid creates a driving force 
to· laterally transport the previous fluid and newly discharged 
flutd. However, actual performance of the absorbent article is 
limited by 

0

the· ability to have the fluid transported to the 
10 farther reaches of the core. In this regard, even in the absence 

of po 1-ymeri c ge 11 i ng materf al , the overa 11 absorben~ capacity of 
conventional absorbent diaper cores is generally incompletely 
utilize~ prior to failure, i.e., leakage, of the absorbent 
article. 

15 Yet another reason for leakage in conventional absorbent 
articles is the propensity of the cellulosf c fibers conventionally 
utilized for fluid acquisition and distribution to collapse upon 
wetting, thus impai~tng permeability of the structure. 

It is an. object of. thi·s invention to provide superabsorbent 
20 material-containing absorbent structures which can cfrcumv.ent the 

problem~ of gsl blocking and wet collapse and which can utilize an 
increased proportion· of their absorbent capacity. 

It is a .further object of this invention to provide 
superabsorbent-contafning absorbent structures which can acquire 

25 fluid rapidly in the region of discharge and transport the fluid 
over relatively large proportion of the absorbent structure 
storage area and, additionally, be capable of effectively 
acquiring and distributing disc~arged bodily flui·d from second or 

30 
other successive voiding. 

It is yet another object of this invention to provide 
absorbent structures . which are capa~le. 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 

35 and Leonard R. Thompson. This patent discloses disposable 
absorbent articles comprising a layered abrorbent core positioned 
between a backsheet and a· topsheet, wherein the absorbent core 

• 
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comprises an· upper. J.J¥er~pf stiffened, twi·sted, curled cellulose 
• ~ I • 

fibers and require.s ~!'8. about. ~ t~ 151, by weight, of large 
particle absorbent :9•ll1ng at-trial and a lOMer layer of 
stiffened, twisted, car~ed cellulose fibers a.'KI frmr about ISS to 
&OI, by weight. of:·abs~fbeil~ gelling material. Tiie upper layer 
se"es the· principal pm;M;se of acqui.st.ttan and distribution of 
bodily fluid discharges.:. lhf!! ~ttffened, twisted, curled fibers 
are highly beneficial 111_-this regard.. The lowr layer, ..tlicb i~ 
necessarily smaller than Jbe 1Qper layer, is principally for fluid 

storage. ; , ., .. 
Another absorbent .·.structure· wbich has been proposed is . ' . 

described in U.S. Patent 4,7S8,603, S. c. lfeyer et al., issued 
January 17, 1989, t1t)e¢. ·•Absorbent ·Article Having a Hydrophobic 
Transport layer.• As suggested ·by the title, this patent 
describes an absorbent ~tcle wttb a hydropt-.=tc transport layer, 
made from known hydrog~olric syr.thettc fibers. 1he transport layer 

.. . .. ·•. . 
1s positioned between a .'taps.heet. and· an a!Jsarbent bod.J. The . . 

absorbent body_ ts -.cess'Jf~ly nore·. ·hydn)philtc than the transport 
layer. The purpose:· of ·the transport ·layer is to act as. an 
insulating l~er betw~en the topsheet· and"tt..e absorbent body, to 
reduce skin we\nps.··:~. · RHardl ~s of: wet!ier tlie structures 
described ther.ein . ._t ttl·t.S> o?ijeett'Ye, .the l::tcfrophcbic nature of 
the transport laye~· ·of. U.$~." .Patent 4, 798.603 would be expected to 
have limited fluid acquisitiatt::and fluid trans;ort properties due, 
at least tn part, to the IU'ch"Qbobicity. of tte layer. This wuld 
be parttcularl' .• for. s~nd •d ;.s~ccessive flu~d discharges, 
after which any opttonal .Jurfa:tants have· beer. washed away. . . . . . 

Notwithstanding tht-~·&Ktstence. =of. absor:Ent articles of the ... · . .;. -:.. .. 

type desert bed abo.ve, tlie;e. :'$ a .need to idefttify fi.Tther i31proved 
configuration~ for .absor.blnt: •rticles which pra•1ide t2111roved fluid 
dtstr1but1on .. an4. acqufsttita ~.erfon:ance, -espec:ially With respect 

.. . . 
to successiv~ {Jutd discharges. . 

Accordingly, the present· i~vention provides i11Proved 
absorbent structures, ~ elements.- for use therein, as wll as 
absorbent articles utilizing such structures, utilizing a multiple 
layer absorbe~t cor~ that effectively and efficiently acquires the 
wearer's discharged body· fluids: upon initial and successive 

' 
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discharges, transports. acquired fluid, from both initial and ~ 

successive discharges over a relatfvely large proportion of the 
.absorbent structure surface area, and stores such discharged • 

fluids. 
5 SUMMARY OF THE JNVEN-TION 

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 

10 having an average dry density of less than about 0.30 g/cc,. an 
average density upon wetting to saturation with IS Natl aqueous 
solution, on a dry weight basis, of less than about 0.20 g/cc, and 
an average dry basts weight of from about 0.01 to about 0.10 
g/crri2; and a fluid storage layer, positioned beneath the 

15 acquisition/distribution layer. The acquisition/distribution 
layer comprises a web of from about SOS to JOOS, by weight, 
chemically stiffened cellulosic fibers and from OS to about SOS, 

by weight, of a binding. means.. The binding means can be used to 
increase physlcal integrity of the web to factl i-tate processing 

20 and/or improve 1n-use performance, and/or. increase effective 
average inter-fiber pare size of the web. As used herein, binding 
means refers to means integral to the layer of stiffened fibers, 
such as (but not limited to) other nonstfffened ce11ulos1c 

· material, synthetic fibers, chemical additives and thermoplastic 
25 polymers. Tissue envelopes and other scrim external to said 

acquisition/distribution layer, can alse be used to increase 
physical integrity in addition to, or in place of, binding means. 

The storag.e layer comprises at least about 151, by weight, of 
superabsorbent materi a 1 and from OS to. ·about 8~S of a carrier 

30 means for the superabso.rbent material. The fluid 
acqui.sition/distribution layer preferably is substanti"ally·free of 
superabsorbent material. As used herein,. •substantially free• 
means the acqu1sttton/dtstrtbution -layer contains no more than 
about 2.0S of superabsorbent material, p~fera~Ty less than about 

35 I .OS, most preferably zero or essentially zero percent 
superabsorbent material. As used herein, •essentially zero• 
percent superabsorbent material means low amounts (less than about 
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O.SS) or superab$orbent :material present in the acquis1t1on/dis­

tributton 1 ayer · incidenta1. tc;> the ·c.ontact or close proximity of 

·the superabsorbent-contatntng storage· layer with the 
acquts1t1on/d1stTibutton layer. 

In preferred embodiments of the invention, the fluid . 

acqu1s1t1on/d1strtbut1on layer -has a top surface area which is 

from about 25S to a~~~ JOOS of.the top surface area of the fluid 

storage 1 ayer, p~ferably from about 251 to about 951, more 

preferably less titan ~ut ~os. although it ts not meant to . 

10. necessarily exclude · '· embodiments wherein the fluid 

acquisition/distribution layer is equal or larger in surface area 

than the storage layer. . 
The absorbent.struc~ure can be advantageously·uttlized as the 

absorbent core in absorbent articles •. e.g., disposable diapers and 

15 incontinence briefs~ which also·comprtse a ·fluid pervious topsheet 

and a fluld impervious backsheet affixed to the topsheet, wherein 

the absorbent core is cMsposed therebetween. The· absorbent core 

is positioned :!;Uch. tha.t. the acquisition/distribution layer · 1s 

located between.-. the. io'p~he~t and .. the storage ·1ayer, and the 
.. ':: 

20 storage layer is· located betwe~m the ·acquisition/distribution 

1 ayer and the backsheet.. . 
The superabsorbent material used in the storage layer has an 

Absorbent Capacity (measm-ed according to the test hereinafter 

described) of at least about 10 grams· of synthetic urine (1.0I 

25 NaCl aqueous· solution) ·per gram of superabsorbent material. 

Suitable supera~sorbent·, 11aterial categories· include polymeric 

absorbent gelling materials, typically utflized in the fonn of 

discrete particles,. and superabsoJ"bent fibers, such as acrylate 

grafted fibers and superabsorbent certain modified cellulostc 

30 fibers. 

35 

BRIEf DESl;R·IPIION Of THE DRAWJNGS 

Figure 1 represents ·a perspectift view of a diaper with an 

absorbent core having th~ inultiple 1ayer configuration of the 

present invention. The absorbent · core shown · has a 

rectangular-shaped acquisitton/dist...tbution layer and an hour 

glass-shaped· storage layer. 
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Figure 2 represents a perspective view of a diaper structure 

similar to Figure 1, but wherein the storage layer has a modified 

hour-glass shape. 
Figure 3 represents a direct view of an absorbent core useful 

5 for diaper applications, such as in Fi·gures I and 2, wherein the 
core has a modified· hour glass-shaped storage core and a si'8ilar 
hour glass-shaped acqutsftion/distributton layer. 

DETAJLm DESCRIPJION OF mE IWIENJION" . 

The absorbent structures of the present invention can be 
10 utn ized 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 fn the fonn of 
disposable diapers, adult incontinence briefs, adu,t incontinence 
pads and the 1 t ke. 

IS- The absorbent" al"ti.cles herein generally comprise three basic 
structural components. One such component is a lfquid impervious 
backsheet. On top of this backsheet ts disposed an absorbent core 
which itself compr~ses two distinct layers, and wht·ch includes _a 
superabsorbent ·mater1a1 in one of the 1 ayers. On top of th1 s 

20 absorbent core and joined to the backsheet ts a. wate-r 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 

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

30 the art. 

35· 

£specially preferred absorbent articles of this invention are 
disposable diapers. ·Articles in- the form of disposa~le diapers 
are fully described tn 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; 

i 
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which patents.are tncol'.'Poratecl herein by reference. A preferred 

disposable diaper for .the purpos~ of this invention comprises an 

absorbent care;'.· 1 topsheet· superposed or co-extensive wtth one 

face of the ·core. and a 1 iquf d · impetvious bac:ksheet superposed or 

co-extensive vttla the~f~ of the· core·o~posite the face covered 

by the tapsheet. . Both the bactsheet and the topsheet most 

preferably have a vidtth greater than that of the core thereby 

providing side marginal portions of the· backsheet and topsheet. 

which extend beYonci ·the'· core. "Ft"eque°ntly the backsheet and the 

topsheet-will be· fUsed together in ·\hese side marginal portions • 

The diaper is preferab~1_ constructed .. in a shaped configuration 

such as. but not lt•iteci'-to, an hourglass S:h~e. 
The lradcsheet.of ttae·attfcles heretn· caA be constructed, for 

. . :-·. 

example, fra11 a thin, pliltic film of i>olyett.ylene, polypropylene, 

or other. flextbl• ~ •tsture . impeding mierial . which is 
. . 

substantially.water ~ous. ;Polyethylene, having an embossed 

caltper;of approxt.iately:f.s atls, ·1s~espectally preferred. 
The topsheet Of ~~ article hefe"fn ca.91. be tr.ide in part or 

completely of sYDtllettc ·fibers or=itl11S cc:m;:rising such materials 
. .· : 

as polyester, polyolefill, rayon, :-or t~e. like, or of natural fibers 

such as. cotton. In no...oven top~ee~, tf".e fibers are typically 

bound together by a ~1. bi.rlatng ·:~i:re or by a polymeric 

·binder such as polyaerylate. = This · s~t is substantially porous 

and permits a nuid to readtly p.iss · · tt.erethr0ugh into the · 

underlying absorbent, -C0"8!·'.. · ... : ·.· 

Another suttable tJPe of tops~eet coil;rises. the topsheets 

formed frm 1tquid '•"fous pol-ric a~erial such as polyole­

fins. Such tapsheets ·c.-a have tapered ca;illaries of certain 
. . . 

·· diameter and taper positioned in the· topsheet to permit flow of 

30 discharged fluid· thrOugh_ ·the tC;psheet into the underlying 

absorbent core of the artf cle~ 
The topsheets used· tn t~e articles 0¥ the present invention 

should be relatiYl'ly_ hyd~phobiC i~_- 'cos:parts;n. Vi~ the absorbent 

core of said •rttcl~~- Topsheet ·"COnst.-~c:tion ts generally 

35 disclosed in Dav.tdson, ·U.s-. Pateht~ ·2,g·os,17&, Issut!d September 22, 

1959; Del Cuercto, U.S. ·.Patent· 3.od.~;sz, Issued November 13, 

1962; Holliday, U.S. Pa.teat 3,113,570, ·1~sued Deceaber 10, 1963, 
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and Thompson, U.S. Patent 3·,929, 135; Issued December 30, 1975; 
wh1 ch patents are incorporated herein by reference. Preferred 
topsheets are constructed from polyester, rayon, rayon/polyester 
blends, polyethylene or polypropylene. The topsheet can be 
treated with surfactant to make it more wettabl'e and therefore 
relatively less hydrophobic, to thereby increase flut"d flow 
through. ft at least upon :tnit1a1 wett1·ng. However, the topsheet 
should sttll be more· hydrophobic than the absorbent article 
element which receives fluids after passing through the topsheet. 

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

15 purposes of this invention these two types of layers re.fer merely 
to the upper and 1 ower zones of the .absorbent core and are not 
necessarily limited to single· layers or sheets. of material. Thus 
both the fluid acquisition/di str1but1on layer and the fluid 
storage layer may actually comprise lami·nates or combinations of 

20 several sheets or webs of the requisite type of materials as 
hereinafter described. The storage layer can comprise a single 
sheet of essentially lOOI superabsorbent material, as will be 
hereinafter described, or can also include a carrier. As used 
herein., the term "layer• includes t·he terms "layers• and· 

25 •layered." , For purposes of this invention, it should also be 
understood that ·the term nupper• . refers to the_ 1 ayer of· the 
absorbent core which f s nearest to and faces the article topsheet; 
conversely, the term •lower• refers to ·the layer of the absorbent 
core which is nearest to and faces the article backsheet. · · 

30 Optionally, a fluid pervious sheet fe~g., a tissue sheet) or. 
other scrim is positioned between the acquisitton/d.is.tribution 
layer and the storage layer to increase integrity of the 
acquisition/distribution layer during processing and/or use. Such _ 
she.et or scrim can envelope all or part of the 

35 acquisition/distribution layer only, or simply be posit.ioned as 
described above without necessarily enveloping the 
acquis1tton/d1strtbutt-on layer. Also, optionally, the 
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superabsorbent material-containing storage layer.. can be enveloped 
. with a fluid pervious:: *~eet, such ~s a tissue paper sheet, to 

obviate user concerns with loose superabsorbent material. 
AcQUts1t1on!Qj5tr1but1on Layer 

One essential element of the absorbent structure hereof is an 
upper fluid acqtiistttoi/dtstrib'utt~.-. layer. which comprises a . . . : 
combination of a hydrophtl ic ffb~us material, described more 
fully hereinafter •. , Th1S' '. fluid: acquisition/distribution layer 
serves to quickly coll.e'ct· and· te_mporarn1 hold discharged body 
fluid. A portion of dtscliargild:: f1~1d may, depending upon the 
wearer's position, permeate the;acqut~ition/distrtb~tion layer and 
be absorbed ·by ·the stat.age layer ·in the area proximate to the 

' . 
discharge. Ho~ver, sf'nce fluid . ts typically discharged tn 
gushes, the storage layer in such area may not ..,sorb the fluid as 
quickly as it is di'scharged. Therefore, the · upper 
acquistt1on/d1stributton · 1ayer hereof also facn itates transport · 
of the fluid from the "sioin~ of _1n1·~1a1 fluid contact to other 

Ji • • • : . 

parts of ·the acqutst'tio)i/d1~str1i>ution layer. In the context of 
the present thventton, ·~ft ;hou1d be noted that the term •fluid• . . 
means •11qu1d. • 

As previously noted, the fluid acqu1s1t~onfdistribut1on layer 
1s a web coinprtsing stiffened cell"ulosic fibers. The acqu.1s1ttan 
layer comprises froai about 50s t~ lOoS. of t~ese fibers and from OS 
to about SOI of. a bind:1ng means. · Suitable binding means are 

~ . t 
discussed tielow. 

The fluid distributte>h" functt~n of the acqu1s1tion/d1strtbu-. ·. . . 
tion layer ·ts of particular importance in order to more fully 
utn ize the ·capacity of. the storage. section·. The presence of 
substantial amounts of super~sori>ent materials tn . the 

• .. • ~JI. ••• • • • ,, 

acqu1s1t1on/dtstr1bution ·11yer which swell upon contact with ·. 
fluids is believed to adversely affect this. function ·Of the 
acquisition/distribution laY~r.· . . 

.A variety of other factors reliting to the upper fluid acqui­
sition/distribution layer ·'of the abso~bent structures herein can 
be of import~nce in dete~intng ~he effectt~enes~ of the resulting 
absorbent articles. These include ·shape,_ basis weight, density, 
permeability, capillar~tty ·and wicking· abn tty, the type and · 
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structural tntegrtty, and character of the ~ibrous material • 
ut1Jized. 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 1f ft is of unequal length. and width 
in the unfolded, flat configuration. The acquisition/distribution 
layer in the unfolded configurati-on can be of any desired shape, 

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

. hourglass-shaped. The shape of the upper fluid acquisi- .. 
10 tion/di·stribution layer of the core can, but need not necessarily, 

correspond to the general shape of the storage layer. The top 
surface area of the acqu1stt1on/d1str1but1on layer preferably is 
from about ·251 to about lOOI, preferably _about 251 to. about 951, 
more preferably less than about 90S, of the top surface area of 

15 the storage 1 ayer, and does not extend beyond the edge of the 
storage l"ayer at any boundary. The acquisition/distribution layer 
will typically have top surface area less· than about SOI of that 
of the storage layer~ It is not meant, however,. to necessarily 
exclude embodiments wherein the acquisition/d1stribut1~n layer has 

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

Preferably, ihere 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, i·n the 

25 regions proximate to where fluid is discharged during use. In 
diapers, tbis 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 regio~ 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 irea 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 gJcml,· measured 
prior to use,. and an average density upon wet~ing to saturation 

35 with Synt~etic Urine (1.0S-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 d~y density and density 

.. 
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upon wetting to saturatflm are ~between about 0.02 g/cm3 and 0.20 

g/cm3, more prefe~ably .. between ~out 0.02 g/cm3 and about 0.15 

g/cm3. The aver.age· dry basis weight of the acquisition/distri­

bution layer of the 'absorbent core wnl typically range from about 

0.001 to about 0.10· g/cJ., preferably from about 0.01 to about 

o.oa g/cm2, more preferably from about o.01s to about 0.04 g/cm2. 

Unless spec~ftcally tn4ieated, all basts weights and density 

values are ~alculatt!d. on a drj basis (at equtlibriwn moisture 

levels no greater than about 61). · Density and basis weight can be 

substantially uniform ~lthough nonunifo~ density and/or basis 

weight, and densi"ty and/or basis weight gradients, are meant to be 

encompassed herein. Thus, the acquisitton/distrtbutton layer can 

contain regions of relatively higher or relatively lower density 

and basts weight, preferably not exceeding the foregoing ranges. 

Average dry density and average dry density upon wetting to 
saturation wtth Synthetic· Urine :(1,.ol'NaCl aqueous solution, with 

distilled water) values ···ire calculated from basis weight of the ... 
·dry layer and layer caliper. Dry caliper and caliper upon wettitig 

to saturation are measured under a ~nf1n1ng pressure of 0.2 psi 

(1.43 kPa). Average density upon wett.1ng to saturation is . . 

calculated ·from the dry basis weight and saturation caliper •. The 
saturation caliper, 1s. ~asured after the layer is saturated 

(under unrestrained condittonsl with the 1.os· NaCl aqueous 

solution and anowect to e.p~~ibrate .. ·· : 
The acqutsitton/dtstrf.bution ·layer ·of the absorbent 

structures herein .. essenttally compr-tses~ \a web· of hydroph11 ic 
. . . .... . 

chemically stiffened cel.lfflosic fibers. These cellulosic fibers 
are typically wood. pulp ·~ibers whtCh~have been stiffened with an 

intrafiber chemical stiffening agent. 
The fluid .. acqui_stlion/d1str1bution ·layer preferably ts 

substantially free of .sai>erabsorbent' material. As used herein, 
•substantially free• ·means the ··~(quisitton/dtstribution layer 

contains no· mare than about 2.os=· ·4, superabsorbent material, 

preferably less than iiaut I.OS, .most preferably zero or 
. . . 

essentially zero . pereent superabsora>ent material. In the 

preferred embodiments; ... ·the fluid .acquisiti.on/d1stribut1on layer 

has a top surface area.wh~ch is from •bout 25S to about lOOS of 
I 
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the top surface area of the fluid storage layer, preferably from • 
about 251 to about 9SS, more preferably 1 ess than about 90S, 

. although it is not aeant to necessarily exclude embodiments • 
wherein the fluid acqufsition/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.O.SS) or superabsorbent material present. 
in the acquis)tion/d~strtbutfon layer incidental to the contact ~r 
close proximity of the superabsorbent-containing storage layer 

10 with the acquisition/distribution layer. 
As noted, the articles of the present invention employ · 

chemically sti.ffened fibers in the acquisttion/distribution layer. 
As used. herein, the tena •chemically stiffened fibers• means any 
fibers whi·ch have been stiffened by chemical means to increase 

15 s~iffness of the fibers under both dry and aqueous conditions. 
Such IDl!ans include the addi.tion of chemical stiffening· agents 
which, for example, coat and/or impregnate the fibers. Such means 
also include the stiffe.~ing of the fibers by altering the chemical 
structure of the fibers themselves, e.g., by cross-linking polymer 

20 chains. 
For exea:plary purposes, polymeric· stiffening agents which can 

coat or ii:pregnate cellulosic fibers include: cationic modified 
starch having nitrogen-containing groups (e.g., amino groups) such 
as those availa!>le from National Starch and Chemical Corp., 

25 Bridgewater, NJ, USA; latex; wet strength res·ins such as 
polyamide-eptchlorohydrfn resin (e.g., K,ymeneTM 557H, Hercules, 
Inc. Wilmington, Delaware, USA), polyacrylamide resfn (described, 
for example, in U.S. Patent 3,556,932 issued January 19, 1971 to 

30 
Coscia, et al.; also, for example, the conmercfally avi.il°able 
polyacryluide arketecf by American Cyanamid Co-., Stanford, CT, 
USA, under the tradenue Parez™ 631 NC); urea formaldehyde and 
melami.ne fon:aldehyde resins, and polyethylenimine resi·ns. A 

general dissertat~on on wet strength resins utilized in the paper 
art, and genera·lly ap;>11cable herein, can be found in TAPPI 

35 monograph series No. 29. •vet Strength in Paper and Paperboard•, 
Technical Association of the Pulp. and Paper Industry (New York, 
1965). 

.. 
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The fibers utilt;zed in :the structures heretn can also be 
stiffened by means.of_ chem1.cal reaction. for eximple crossltnking 
agents can be ipp1~1ecf to· .the··~ fibers· which, subsequent to 
application, are caused to chemically form intra-fiber crosslink 

5 bonds. These· ·cross link: bonds Cili incnase 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 ··c,f-reactions'"'for chemical stiffeni.ng of the 
fibers. 

10 Fibers stiffened by .. crossHnk ·bonds in individualized (1.e., 
fluffed) form are· disclosed, . for example, i11 Bernardin, U.S •. 
Patent 3,224,926, Issue~ December 21, 1965;' Chung, U.S. Patent 
31440,135, Is~ued Aprt~' 22, ~ 1969; Chatterjee, . U.S. Patent 
3,932,209,. Issued ··.;January 13, · 19'76 and Sangenis et al., U.S. 

' . 
15 Patent 4,035,147, Is~ued'1uly 12,·117-7. 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 &i •1.,: Uis .•. Patent 4,898,642, issued February 6, 
1990. All of thesa .pa- are incoifonted herein by reference. ". ~· . . 

20 · In· .add1t-1on to· betng ·hydrophilic,'· these stiffened fibers remain 
stiff even upon ~\tin~f;_··~#'us ·w~~--mad' from them do not collapse, 
as do webs made fr.Om·. tottVlntional:_-urlstiffened fibers when wet. 
This provides iinprowcl" ·abt't~y to acqu{re and distribute fluids in 
second and· subseque"t :cli"sOtaaf.les. . 

25 In the mOre. .,r.efen-~·~tiffened· fibers, chemical processing 
includes intr.af.iber. ·cross:linking~·wfth · crossl inking. agents while 
such fibers are .1-n a· re:taiively .Atwdra~d, defibrated (i .e, 
individualized), twisted; curled condition. · Suitable chemical ,,. ... . 
stiffening age~ts include monomeric;cr&si11nking agents including, 

30 but not limited to, C2-Ca :c!taldehydes and C2-Cs monoaldehydes 
having an ac~d functteil:fltty ca~· be employed to form the 
.cross11nking solution. 1"ese· compounds are capable of reacting 

. with at least two 1Qtdrox.Y1 groups· i~ a single cellulose chain or 
· . on proximately loca~d ·cellulose c~a~ns in a single fiber. Such 

35 . cross11nking agents· contemplated ···for use in preparing the 
stiffened cellulose fibers include, ··but are not limited to, 

· glutaraldehyde, glyoxal, formaldehyde, ·and glyoxyl ic acid. Otlier 
I 



•. W09l/11165 PCf/US91/00167 

- 16 -

suitable stiffening agents are ·po.lycarbQxylates, such as citric 

acid. The .polycarboxylate stiffening agents and ·a process for 

making· stiffened fibers from·them·are·descr.ibed 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 iheir twisted, 

curled configuration dur·ing 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 

•curl 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 meas.uring· the degree to 

15 which a fiber is rotated about its longitudinal axis. The term 

•twist node• refers to a substantially axial rotation of 1so• 
about the longitudinal 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 light. The 

20 twist node appears dark at locations where=in- the transmitted light 

passes through an. additt-onal fiber wall due to the aforementioned 

rotation. The distance between nodes corresponds to an axial 

rotation of 1so•. The number of twist nodes in a certain length 

of fibers (1.e., the twist count) i-s di·rectly indicative of the 

25 degree of fiber twist, which is a physical parameter of the fiber. 

30 

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! pTeferably at least 

about 4.5 twist, nodes per millimeter. Furthermore, the· average 

wet fiber twist count of these fibers should preferably be at 

lea.st 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 

•. 

... 
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be at least about 4.0 tlrist r.odes w •i_ll iaeter and should also 

be at least 1·.0 ·twist nCllJeS per •il.ltaeter less .than fts average 

dry fiber twist count. ~<:Mast pre~er~1)', the iverage dry fiber 

twist count should be-·~at least· about 6.S twist nodes per 

millimeter, and the average vet fiber twist count should be at 

least about 5.0 ·twis~ nades .per a111iaeter and should also be at 

1 east 1. 0 twist nodes p~r •il 1 iaeter 1 ess than the average dry 

fiber twist count. .;. . 

In addition to being .twisted, the preferred fibers used in · 

10 the acquisition/distr.i~~n layer o~_·the absorbent structure are 

also curled. Fiber· curl·· say be describm as the fractional 

shortening of the fiber dUe to kinks, twists, and/or bends in the 

fiber. For the purposes o~ this invention, fiber curl is measured 

in terms of a two.di~nstonal plane. The extent of fiber curling 

15 can be quanti fi~ by referencing a fiber cUTl factor. The fiber 

curl factor, a two di11e11Sional aeas=reuent of curl, is determined 

by viewing the fiber in . a.: tw diaens.ional plane. To determine 

curl factor, the .projected length of tt.e fiber as the longest 

dimension of a two dimensional rectangle er.:cm;:assing the fiber, 

20 LR, and the actual length of. tt.e ftber, ~. are both measured. 

The fiber curl factor can then be c~lculat.e:f frm the following 

equation: 
Curl Factor • (l)/l.R·) - 1. 

An image anal1sis nett.ad that· can be utilized to measure LR 

25 and LA is described ~n U.~ •. Patent Ko. 4,898,642. Preferably the 

fibers utilized in· the 1'1et-s of tl:e absorbent core herein will 

have a curl. factor. of at" .. leist abcut 0.30, ar.d nere preferably 

will have a curl factor of.at least abo~t o.~. 

30 
The degree of stiffe1\,~g, de;ierAe::t L"PC: the type and amount 

.. ·,"'·"':. . 

of stiffening agent (i .e.,"i:!iG:~ssltnki·n~ asent) used, the d_egree of 

dehydratf on of ijle fi~rs f#:Jric.g curing of ti:: crossl ir.king agent,_ 

and the curing time and .. -"can:!ittons; affect tte cilfty of the 

fiber to take .up fluid a.-id .the te:-.de::cy of tt:e fiber to swell. 

The fiber stiffness ~ it relates to resistance to fiber wall 

35 swelling can be quanti.fted. ty referencing the water retention 

value (WRY) of the stt~fened cellulosic fibers . used in the 

absorbent articles herein. 1'itY ts a aeasure of the amount of 
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water retained by a mass of fibers after substanti~lly all 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 fonn is that of 
alcohol retention value (ARV}. ARV is a measure of the extent to 
whtch a fluid, e.g., isopropyl alcohol, 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 crosslinking 

10 agent during the stfffent-ng procedure~ Relatively higher ARVs 

me.an that the fibers were .generally swollen to a relatively 
greater extent during crossl inking.. Procedures for determining. 
WRY and ARV are described in U.S. Patent No. 4,898,&42. 

The WRY for the stiffened, twisted, curled fibers used in the 
15 present invention w~ll preferably range between. about 28S and 

about SOI. In more preferred embodiments, the- WRV of· the fi"bers 
can range from about 30% to 451. Fibers having a WRY within these 
ranges are beli·eved to provide an optimal balance of swe111ng·t1J­
duced untwisting and fiber stiffness. 

20 The stiffened cellulose fibers preferred for use herein are 
those which have an ARV ( i sopropo 1 a 1coho1) of 1 ess than about 
3·0I. The limitation that such fibers have an ARV (isopropol 
alcohol) of less than about 30I is indicative of th~ relatively· 
dehydrated, unswollen state of these fibers during the stiffening 

25 · process. More preferably, the ARV (isopropol alcohol} of the 
fi.bers useful herein will be less than about 27S .. 

30 

35 

-
The stiffened cellulose fibers herein having the preferred 

twis~ c~unt, curl factor, WRY and ARV characteristics hereinb~fore 
set forth, can be prepared by internally crosslinking such fi"bers 

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, 
chem·1ca11y stiffened fibers from th1s invention, such other fibers 
being_ described in (but, not 1 imited to) the previously 
incorporated U.S. Patents 3,224,926, 3,440, 135, · 4,035, 147, and· 
3,932,209. 

'! 
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A characteristic of st1ffene~. fibers, particularly the 
. . :.:- ..... ~ 

twisted, curled stiffened fibers 1s their ability to partially 
. . . . ;. ,, 

untwist and uncurl upon_wetting. __ Thus, when f~rmed into webs of 

sufficient· density, the webs· can expand upon wetting to ·an . . , 

s equn ibrimn wet dens1ty,_.·_whtch,, whe .. cal~ulated, on a dry fiber 

density, is less than th~ ~verage·dry densit.Y {prior to wetting). 
This accounts for the average dry. densitjes of up to about 0.30 

g/cel described above, tn conjunction w~th ·lower aver~ge densities 
. ~ 

upon wetting to ·satur~tion. Such webs wh.ich can expand upon 

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

that it is desired to utilize t1l1s characteristic 1n absorbent 
. . .• \. .. 

article design, those of ordinary skill in the art will be able to 

adjust the relative amount of stiffe~iog agent used, and the 

extent ·to which twist and curl in th• stiffened fibers is 
. . . ·. 

15 imparted, to achieve the f.esired amou~t of expl!'sion upon· wetting. 

20 

25 

30 

35 

The wetlatd webs ~mprise from about SOI to lOOS of. the 

stiffened fibers and from OS to abou~ SOI of a binding means for 

increa:sing physical int~·ity of th~ ~eb, to facn itate processing 

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

upon wetting of the web during use. Preferably, the wetla1d webs . . . 

will comprise at least about 21 ~f a fibrous binding means or high 

surface· area cellulose. binding mea~s (hereafter described). 

Chemical additives can also be !J~ed as binding means, and are 

incorporated into the a~Clu1_s1t1~n/d1Jtrtbutton layer at levels 

typically of about 0.21 'to about 2 .. 0S, dry web weight basis. 
.• . . 

Suitable binding means are desc~ibed below. . . .. 
Techniques for we~la_ying cell~~o~ic fibrous material to form 

sheets such as' dry lap and paper_ are ~ell known in the art. These 

techniques are generally appl 'ca~le to the wet-laying of· the 
• • I t • 

stiffened fibers to ·form we,tJa~d sh,ets use_ful in the absorbent 

structures of this tnv.enti~n. Suitable· · wetlaying · techniques 

include handsheeting, •nd ~et1'1tng. with. the .. utflization of 

papermaking machines as disclosedt_for, instance, by L. H. Sanford 

et al. in U.S. Patent 3,lOi,746. Due to the behavior of stiffened 

fibers, particularly their . ienden_c;y to flocculate 1n aqueous 

slurries, certain _proce$~tfn~f modifications, hereafter described, 

are preferably imPl~~~~~~ when : wetlaytng with papermaktng 
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machines. .In general, wetla1d webs can be _made by depositing an 
aqueous slurry of fiber$ on to· a foramtnous forming wire, 
dewatering the wetlaid slurry to form a wet web. and drying the 
wet web. Preferably, the aqueous slurries of fibers for wetlaying 

5 will have a fiber consistency of betw~en about 0.051 and about 
2.os, preferably between about 0.051 and about 0.21, total slurry 
weight basis. Deposition of the slurry is typically accomplished 
using an apparatus known in the art as a headbox. The headbox has 
an opening, known as a slice, for delivering the.aqueous slurry of 

10 fibers onto the foraminous forming wire. The foraminous forming 
wtre is often referred to in the art as a Fourdrf-nier wire. The 
Fourdrin·ier wire can be of construction and mesh size used for dry 
lap or other papermaking processing. Preferably, mesh sizes of 
about 70 to about lt>O (Tyler standard screen scale) are used. 

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

20 and drum former headboxes. Once formed, the wet web is dewatered-
and dried. Dewatertng can be performed with suction boxes or 
other vacuum devices. Typically, dewatering· increases the fib.er 

. consistency to between· about 81 and about 451, tota 1 wet web 
weight basis, preferably between about. 81 and about · 221. 

25 Dewatering to consistencies. above about 221 may require. 
wet-pressing and is less preferred. After dewater1n~, the web can 
be, but is not ne~essarily, transferred from the forming wire to a 
drying fabric which transports the web to drying apparatuses. The 

30 

3·5· 

drying fabric is preferably coarser than ~he forming wire, for 
increased drying efficiency. The drying fabric preferably has 
about 30S to about SOS open area and about 151 to about 25S 
knuckle area, ·such as a 31 X 25 35 (satin weave)- fabric that has 
been sanded to increase the knuckle area to within the preferred 
range. Wet microcontraction is preferably implemented during 
transfer from ·the forming wire to. the fabric• Wet 
microcontraction can· be _accomp.lished by running the forming wire 
at a speed wht ch is from about 51 to about 20S faster than the 

·-

• 
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speed at which the fabric 1~ being nan. Drying can be 
accomplished with a thensal blow-through dryer or vacuum device 
such as a suct1~: ~. ·,although t~rR:l ·blov-thr.ough drying is 
preferred. l}ie wtlat"d .... bs are preferably dried to completion 
(generally to ffber consistency ~'bleen about gos and about 951) 
by the thermal ·bl.ow-through dryers. Blow-through drying ·is 

believed to efftctentl1-4i-Y web~ qf the sttffened fibers due to 
the high void v.olme of ,~the webs·. Stea drum drying apparatus . . . 
known in the art, suC:b.-as:Yankee dnma dryers, can be used but are . . . . 

less preferred. Qrum dt-yers aretf;,el~~ved to be less efficient for 
drying webs of the. stiffened fibers anct:can also compact the webs. 
The dried webs are prefer.ably not creped. 

As an altem_attve to drying as described above, the dewatered 
web can be removad from-t~e:formtng wire placed on a drying screen 

15 . and dried . (unrestrained}:: in a, batqh drying process by, for 
example, .a th~n·~a 1 bl.ow through dryer or a forced convection steam 
heated oven. ·.·~. . ;- . 

The stiffened fibe"rs;_have the tendency to floccul•te, or form . . . . .. 
clumps, in aqueous .. solutfon. In Qrder to in!libit flocculation, 

20 the· aqueous slu~ should be pumped -t~ the headbox at a linear 
velocity of ~1; least abOut· O.·ZS m/sec. - Also, it is preferred that 
the linear v~locity of the.:slurry upon exit from the headbox slice 
be from about ·2.0 to about. 4.0 time~ the· ·velocity of the fanning 

wire. Another f:H!thod fo~ reducia9'. flocculati.ons of fibers in a 
25 wetlay1ng process is .desiribed ib U.S. Patent 4,889,597, issued 

December 26, 1989, inc~~rated herein by reference,_ wherein jets 
of water are.directed at t-lle wetlaid fibers just after deposition 

30 

35 

on the forming wir.e. . 
Acquisition/dt~tributian.· layer:s which. contain chemically 

stiffened cellulo~~c. ftbe"5 and which are prepared by wet-laying 
provide_a number of advant&ges in cocparison with similar types of 
structures whi~h are prep~~ by_air·l~ying. Wet-laid structures 
wick .body fluids much better.-. than similar .air-laid structures. 
This is because wet-laid $~~ures suffer less ~t collapse than 
do air-laid structuJ.es, J~en_ air-lai~ structures with stiffened 
cellulosic fibers. ~ts, ·i.n ·turn, enables the wet•laid structures 
to maintain their ·'capillJ.rY channels and void spaces better. 
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Wet-laid structures are alsG significantly stronger than are 
air~laid structures from the standpoint of tensile strength. Such 
comparatively high ten·sfle strength manifests itself when the 
wet-laid structures are either wet or dry. 

5 Binding Means 
Relative to conventional non-stiffened cellulosic fibers, the· 

crossl inked, twisted, stiffened fibers .as described above fonn 
lower tensile strength sheets, particular in the undried 
condition. Therefore, in order to facilitate processing and to 

10 increase the integrity of the wet1a1d 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 pu~p prior ~o web 
formation, · by applying the binding means (chemical additive 
binders} to the wetlaid web after deposi·tion on the forming wire 

15 and befor~ drying, after drying, or a combination thereof. 
Suitable binding means fGr 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 nonstfffened ce11ulos1c fibers (t.e., conventional cellulosic pulp 

fibers), highly refined, nonstiffened~ cellulos1c ·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 •cri11•, and high surface area 

25 cellulosfc material such as expanded cellu~ose fibers (hereinafter 
described). 

30 

35 

Various types of synthetic fibrous material can b' u-sed in 
the synthetic fiber binding means. For the purposes hereof, the 
use of •syntheti.c f1brou·s 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, f .e., the fibers preferably having an 
average length of at least about 1.5 cm):. Any type of fibrous 

. .· 
material which fs suitable for us~ in conventional absorbent 
products 1s bet teved to be suitable for use in the 
-acquisition/distribution web of the present invention. Specfftc 
examples of such fibrous material include modified cellul~se 

f 
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fibers, rayon, poltester fibers such as polyethylene terephthalate 
(DACRON), hydrophtltc·nyt:n (HYORoFILf and the like. Other fibers 

• f . .· • •. . 

useful include cell!}ose ~cet&~e, polyvinyl fluoride, 
polyvinylidene chlor,de, .. acrylt·~~· polYviR.Yl aceiate, polyamides 
(such as nylon), btcomponent fibers, tricomponent fibers, mixtures 
thereof, and the ;'like. · Hydrophilic fibrous materials are 

1. . 

preferable. Examples of· suitable hydrophilic fibrous materials . . 
include · hydrophiltzed ' ., hydrophobic fi.bers, such as 
surfactant-treated o.r sili-~a-i~eated ~henuoplastic fibers derived, 
for example, · from po1yolefins such as polyethylene or 
polypropylene, polyacryHcs, polyalll,jdes., polystyrenes, poly­
urethanes and the like. ··Hydrophobic -~ynthetic fibers can also be 
used, but are less prefe~ed·. Such· synthetic fibers that can be 
added to the web and dttl~zed 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 30S, preferably less than about lSS, 
total web we,gflt bas·1s~·- such that the . web can maintain .a . . . 
substanttally·hydrophilic Character. 

In one embodiment whel-etn th' ·acquisition/distribution layer 
ts made by a wetlaying p~ess, the· web· comprises from about 851 

• 1 • • 

to about 95S of the stiffened cellulostc fibers and from about 51 
to about iss·of crtll, p""erably fro~ ibout· 90I to about 95S of . . . . ' . 

the stiffened fioers and· ~ni abo1:1t 51· to about lOS of cr111, most 
preferably about 921 '(if -~ttffened ~fbers and ab~ut SS crill. 

.._. • f.: • ,;. •. 

Suitable cellulosic fibers: for use as cr111 include chemically . . ...... 
pulped wood filfers, tncJlidtng softt19od- ·and hardwood pulp fibers, 

·~ •·. . 
preferably southern soft~od fi~f~ 1e.g., Foley Fluff, The 

. i.-· . ·.· :·-. 

Procter & Gamble Cellulose· Co., Memph~s, Tennessee, USA). All 
percentages of web c~mponerits referred ~o-here1n,~unless otherwise 
expressly· stated, 'are on actry web total weight basts • 

. In another embodiinenf~· the a<:qui;'it1on/dtstrfbution layer . . . 
comprises the stiffened fibers and up. to about 25S of high surface 
area cellulosic material such as expanded .cellulose fibers. 
Preferably, the acquis1t1_onlut~tri~ptton layer comprising a web of 

. ·•\. . . 
wetlatd stiffened ·fibers ·ahd high surface area cellulose will 
comprise from about: assii to about 9n of the stiffened fibers, 



W091/1116S PCf /U$9t/00167 

5 

- 24 -

preferably from about 90S to about 95S, and from about 51 to about 

151, more preferably from about SS to about lOS, of high surface 

area cellulose. The high surface area cellulosic material used 

herein will typically have a surface· ar.ea of at least about 10 
m2/g, preferably at.least about 20 m2/g, of cellulosic material. 

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, ce11ulos1c f1be~s al'e multi-component 

10 ultrastructures made . from cellulose polymers. l1gn1n, 

hemicellulose, and other components known in the art may also be 
present. The cellulose polymers are aggregated laterally to form 
threadlike structures called microfibrils. Mfcrofibrils are 

. 
reported to have dlameters of about 10-20 nm, and are observable 

15 with an electron microscope. Mtcrof1br11s frequently exist in the 

form of small bundles known as macrofibrils. Macrofibrtls can be 

characterized as a plurality of microfibrtls whi.ch are laterally 

aggregated to form a threadl 1ke 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 ~hin primary wall, and a relatively thick secondary 

wall. The primary· wall, .a th.in, net-like covering loc~ted at the 

outer surface of the fiber, is pri·ncipally formed from 

·· microfibrils. The bulk of the fiber wall, i."e., the secondary 

25 wall, is formed from a c;ombination· of mtcrofibrils and 

macrofibrils. See Pulp and Paper 11.anufacture. ·Vol. 1, Propertfes 
of Fibrous Raw Materials and Their Preparation For Pulping, ed. by 

Dr. Michael Kocurek, Chapter VI, .•u1trastruc:ture and Chemistry•, 

30 
pp 35-44, published jointly by Canadian Pulp and Paper Industry 

(Montreal) and Technical Association ~f the Pulp and Paper 

Industry (Atlanta), 3rd ed., 1~83. Expanded cellulose fibers thus 

refers to macrofibrils and/or m1crof1brt1s 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 liquid suspension of cellulose fibers through 
. . ' 

a small diameter orifice~ in which the suspension is subj_ected to 
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a pressure dro' of· at least 3000 psig and a high velocity shearing 
action, followed by ~ hi". velocity deeelerating impact. Passage 
of the suspensi~ through .·the. ,orf.fice is repeated until a 
substantially stable suspen~ion ts obtained. See U.S. Patent 

5 4,483,743, Turbak e_t a1 •. ;.November ~ 1984, incorporated herein 
by reference. 

A preferred proce~s ·.for prepar1qg expan-ed cellulose fibers 
is disclosed in the Vinson patent (1btd.), and involves impacting 
a fibrous material .. havt.ng a_ ,.ftbrillar ultrastructure (e.g., .... . . . 

10 cellulose fib.9.rs) with: ft1,te , ~dta. to cause mtcrof1';>r11s and .. 
macrofibr11 s ~- . s~pa".'~t~ from said fibrous material 
ultrastructure. .. 

The length of the. high .surface. area cellulostc material 
preferably ranges from a~ut 20 t~ :abou.t 200 pm. 

. . 

15 Typically, f~r wetJ11..1~«· t~~high surface area cellulose ts 
provided- as a damp p~Jp, gener,11.1 at 15-17S sol,1ds, and 
preferably diluted to le~~· than 41 solids content and processed fn 
a beater or disc 'refiner tC) break up entanglements. The high 

surface area cellulose is then .well mixed with the stiffened 
20 fibers in· slurry ~nd the slurry i's wetlaid as described above. A 

blender, a deflaker or a. refiner (e.g., single; cone, or double 
disk refiner), or o~her eqiipment known in the art, can be used to 
mix the stiffened· fi~w;f'. and·. high. surface area cellulose.· 
Preferably, fine m~.sh· wtres (9.g •. , 84M (84 X. 76 S shed weave)) are 

25 used for improved ·retention of the high surface .. are cellulose, . ~ 

rather than the more open.~~'if! conventtonally used f~r the forming 
wtre. . · ·.~ 

·:r·.:" 

Other bind1ng..:means'fpr incr~asing physical integrity of the 
acquisition/dist~i~tion ~er and/~r" facil 1tat1ng processing of 

30 webs, especially . we\l.1d webs, for use as the 
acquisitton/dtstriJ>ut1oo i~er include, ·chemical additives, such 
as resinous bind.rs, latex, .and· starch rmown in the art for 
providing tncreas~ integ~fty to fibrous webs.. Stlitable resinous 
binders include those.whtcb.are known for their ability to provide 

35 wet strength ·in pap~r st~ctures. such as can be found in TAPPI 
monograph series No. 29, ~Wet .St.re~gtlt. in Plper. and Paperboard, 
Technical Association of'. ·~he Pulp and,. Paper Industry (New York, 

I 
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1965) 9 incorporated herein by reference. Suitable resins include 
polyamide-epichlorohydrtn and polyacrylamtde resins. Other resi~s 
finding utility in this · fnvention are urea formaldehyde and 
melamine formaldehyde resins. The more conman functional groups 

5 of these polyfunctional resins are nitrogen containing groups such 
as amino groups and methylol groups_ attached to nitrogen. 
Polyethylenimine type resins may also find utility in the present 
invention. 

Stareh, particularly cationic, modifi-ed starches may also 
10 find utility as chemical additives in tha 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 su.itable binders include, but are not limited· to, polyacryl ic acid 
polyvinyl acetat~. 

The level of chemical additive binders. which are added will 
typi.calTy be from about ·0.251 to about 21 toial web weight basts. 
Chemical additive binders whtch are hydrophilic, however, can be 

20 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, 

25 dried or undried webs by printing, spraying, __ or other methods 
known in the art. 
Thermoplastic Reinforced Acqu1sition/Qfstr1bution Layer 

In another _embodiment, the acquisitton/distr~bution layer 

" 

comprises a wetlafd web of stiffened cellulos1c fibers wherein the • 
30 

35 

web fs reinforc~d with from about lOS to about SOI, preferably 
from about 25% to about 451, more preferably from about· 30I to 
about 451, of a thermoplastic. binding material, wherein the 
thermoplastic binding . material p.rovides bond sites at 
intersections· of the stiffened cellulos1c· ftbe~s. Such thermally 
bonded webs. can, in general, be made by forming a web comprising: 
the stiffened cellulosic ff.hers and thermoplastic fibers, which 
are preferably evenly distributed throughout. The thermoplastic 
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fibrous material can be intermixed. wit~ the stiffened cellulosic 
: . . 

fibers tn the aqileou~ slurr~ prior,tto'web forination. Once formed, 
the web is th.!rmally ·=~onded_. by .~e~~1ng the ·web until the 

· · thermoplastic fibers. melt. Upon· ~elt1pg., _at least a portion of 
5 the thermoplastic .material will migl".~te. t~. intersections of the 

. . 
stiffened cellulo~ic fiber~;~ue to 1pterf1ber.c•pt11ary gradients. . . . -
These intersections becpme bond sites for the thermoplastic 
material. The web ·ts. t~en . co~led_, . and. migrated thennoplast1c 

material bonds the 'stiffined cellul~ic fibers together at the . 
~ • •• . n 

10 bond sites. Meltt.ng a~d~.~intgratiof\· .9_f. th• thennoplastic material 
to the sttffen~d ce11ulo$i~ fiber". int~rsections. -a~, the effect of .. 
increasing· a\'erage pore size of the .web, while ma-1ntatn1ng the 

. . . '.. . 
density and·.basis wetg~~-~f the ~eb ~s. ortg1.nally formed. This 
can improve .· . 4fstiibut:I~. . : properties of the 

. . ,;..• " :. . 
15 acquisition/d1strtbu~1on layer ·upon,: tt_littal discharges due to 

impl'Oved flutd p~~ea~ntty, an4 upo~:,subseq~ent discharges due to 
the combined .·abtltty of_ the sttffen~d .fjbers to retain their . -. . . 
stiffness upon wetting ~~d the ·~iltty of .. the. ·thermoplastic to . . . 
remain bonded at the fibei: ~ntersectton upo~ wetting and upon wet 

20 compression. In ~.et, .. th~ thermally . bonded web retains its 
original overall volUJD,e, j,ut. the v91wnetr1c regions previously . . . '" "" ..• . 
occupied by thennoplastic~fibrous m~tertal becomes open to thereby 
increase average '1f¢erfi:b'1'. cap111~ry. -pore size!' 

• 1. • 

Thermally bonded *"'inforced .. ~psorbent .. webs, ut11 tztng . . . . . . 
· 25 conventional, unstiff•ned. c~llulos)c f~~ers, are described in U.S. 

Patent 4,590,114, D. c. Holtman, issued.May 20, 1986, incorporated . \ . . . 
by reference herein, and by Peter G. Sither tn •Thermally Bonded 
Core~ Add Value ~o Ab~o~~t Pro~~cts,• Nonwovens World, Nov~er 
1988, pp 49-55, b~th .:·1'1corporated .. herein, by reference·. The 

30 processing techniques useful for making those webs are applicable 
herein. : ~ 4 

The thermoplastic binding ml~erial: $hould be evenly 
' . 

distributed throug~out the w~b. Prior.to wetlatd.web formation, 
an aqueous ·slurry of. the $tiffened. ft.hers and thenioplasttc 
. "' . .. ... ' 

35 fibrous material ts prepar~~ '-1d w~Jl·m~xed. The slurry can then 
be wetlitd, dewatered, anil'd~ted. · , Subsequent to formation of a 

"": .... -. . 
dry web, the web can be :f.eated .:to :Jl temperature to melt the .· .. 
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thermoplastic fibers, but preferably binder conditions so as to 
not char or otherwise damage the· stiffened cellulosic fibers. 
Upon cool 'Ing, at least some of the re_solidtfied thermoplastic 
material will provide bond sites whfch secure the stiffened 
cellulosic fibers to one another at points of fiber intersections 
to form a stabfl 1z1ng network of interfiber bond sites at such 
intersections of the stiffened cellulosic fibel's. 

The thennoplastic binding materials useful for the 
acquisition/dtstribut1on layers herein include any thermoplastic 

10· polymer which can be melted at temperatures which will not 
extensively damage the cellulosic fibers. Preferably, the melting 
point of the thermoplastic binding material will be less than 
about (175.C). preferably between about 1s•c and about 17S•c. In 
any case, the melting point should be n~ lower than· temperatures 

15 at which the art.tcles of this invention are likely to be stored, 
whereby melting point will be typically no lower than about so•c •. 

The thermoplasti-c binding material may, for example, be 
polyethyiene, polypropylene, polyester, polyvinylchloride, 
polyvi·nyl idene chloride. 

20 Preferably, the thermoplastic wtll 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 nhydropbilfc• and 
•hydrophobic• shall refer to the extent to which the surfaces are · 

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

Thennoplastic 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 

comercially known and available as PULPEX™ (Hercules., Inc~~ 
Wilmington,: Delaware, USA). PULPEX is a polyolefin material 
. having ·a very high sui-face area to mass ratio,. which, in general, 

35 is made by spraying molten ·pol.Yllllr and gas through a nozzle into a 
vacuum·. · PULPEX is available in both polyethylene and 
polypropylene forms. 

·!. 
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The thermplastic is prefei-a!ily •lted by through-air 
bonding, ho~ver other· •th=s ... su::h. as infra red 1 ight, etc. are 

.. • ... • 2"' ' • 

not meant to be excluded.. Ia :lfiOtlier variation, the web is 
. . . . 

subjected to by heat.embossing oca one or both faces of the web. 
This tedintque · is described ·ji, · turther detan in u.s. Patent 
4,590,114, which was" previociS\y ~~cor.,orated into thts 
spec1ffca.t1on. , . 

As discussed p,.11ous11; scr~as such as tissue· sheets and 
other water ·pervious noaw\"en sheets can be used as externa 1 
support in adcliti'on to or tn place of the binding means described 
above. 
Storage Layer 

. 

A second· essent1a1 ~eleman't of· the absorbent core ts a lower 
fluid storage layer 1daich ~~ses ·at ··least 151, by weight, 
·preferably at 1east:2SS, .J af su;en!l~arbent 11aterta 1 (defined more 
fully hereafter), and fi"Di· ~ "to ~t ass, preferably less than 

. ,. . . . ·. . . . . 

about 75S, of a supe~strbeilt ·~terial carrier means. The 

principal fu~ction of ~the fluit storage layer ts to absorb 
discharged ·bocfy· fluid frOat. the up~er acquisition/distribution 
. " . ~- ., 
1 ayer and retain suCh flilid un:!er tl:e pressures encountered as a 
result of the wei~r's ·.llO\'eDe?I~;. Thus;· the storage layer is 

.. " ·.· . .t • . ,. . . 
subjacent ·to:.:·w~.ttn fluU a-mt.n1cation wfth the. acquis1tion/dis-
tr1 but ion liQ-er. ldei11.f tf:e flc.-id ·storage 1 ayer will drain the 

upper layer of mch O:f 4=s a:qui.Foed fluid load. 
As indicated hmt)l~:ore~ ._.. ·~e storage layer comprises 

superabsorbent aaterial 'suCb u. "but" not necessarily 1 imited to. 
discrete paruC1:is of' ·. at$onent gell't.ng . material and 
superabsorbent tilJmis· ute·ria~ s~dr .~ acrylate grafted fibers 
and superabsorbent c0difted·ce11ulasif fibers. The superabsorbent 
material can· be in a.:y ·-fona ~iai· can be incorporated "into a 
flexible web or sheet"· tti fer.Ii tha· storage. layer. Superabsorbent 
materials are ducfit>E in m:n detail belciw. The superabsorbent 
material, upo~ contact wfth fl:f~s s~~h- as water or body fluids, 
absorb sud. flutds •. cA-5'' used herein, the term. •fluids• shall 
refer to liqutds, as opp0sed to gases.) In this manner, fluid 
discharged into the aa,f.lisition/di~strfbUtion layer and transported 

...... •• ":.t,.jo • 

to the storage 1 ayer · tca.1 be acqut red and held by the 
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superabsorbent ma.ter1al, thereby providing the .articles herein 

wtth enhanced absorbent capacity and/or improved fl utd retention 

performance. 
The superabsorbent · materi a 1 s i ntend~d 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 

-.. 1 east aboU:t 20 g, . of Synthetic .Urine (SU _ - 1. OS Natl aqueous 
solution) per gram of superabsorbent material~ as determined 

. :~ according to the hereinafter described Absorbent Capacity 

10 procedure. 
The superabsorbent material utilized herein ts typically in 

the fora of discrete particles of absorbent gelling material. 

These particles will typically b.e distl'ibuted within a web of 

fibrous material as carrier means. The: superabsorbent fibrous 

15 material can comprise syntheti~ or natural fibers. Suitable 

fibrous carrier means are cellulose "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~an also ·be used but ~re preferably not used in the storage 
. . 

20 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-soluble polyvinyl 

alcohol, polyethylene, polypropylene, polyamides (such as nylon), 

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 denie~ per filament, 

more preferably from about 5 denier per filament to about 16 

denier per filament. Also preferably, the fiber sutfaces are 

hydrophtlic or are treated to be hydrophilic. 

30 The average dry densi~y of the fluid.storage layer comprising 

35 

nonsuperabsorbent fibers as super~bsorbent material carrier means 

wHl 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 

gJcm3, most preferably f~m about 0.15 to about 0 •. 25 g/cm3. 

Typically the basis weight of the lower fluid storage layer can 
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range from about 0.02 to 0.12 g/cm2, more _preferably from about 

0.04 to o.os g/~2, ·lil0$~·prefer~bly from about o.os to 0.01 g/cm2 • 

As with the acqu1sttion/distr1but1on layer, density and basis 

weight need · not be untform tJ1:roughout the storage 1 ayer. The 

storage layer can contain regions of relatively higher and 

relatively lower~ density and basis weight. Also as with the 
acquisition/distribution .. ·layer, density ·values for the storage 

. . . . .. 
layer are calculated from basis·weight and 1ayer·ca11per measured 

under a confining presshre of· 0.2 1JSi. (l.43 kPa). Density and 

basis weight values include· the weight of the superabsorbent 

material. Mditionany·, the · storage layer can have a 

superabsorbent ~aterial· gradient, such as.with more super~bsorbent 

material being ·preient. in regfons of relatively high fluid 

handling requir~nts (1"~•'··· ne~ the ·region of fluid discharge) 

and less superabsorbent material at Te>Wer demand regions. 

The superabsorbent·material which is employed in the storage 

1 ayer of the absorbent . core · .. wtl t mos_t often comprise a . 

substanitally. water-in$Qluble, s11glitly cross~linked, partially 
~ . 

neutralized, polymeric absorbent gelltng material. This material 

forms a hydrogel upon contact with water. Such polymer materials 

can be prepared from potymerizable;·=unsaturated, 'acid-containing 

monomers. Suitable unsatirrated acidic monomers for use in 
preparing tfte polymeri·c··~ell°ing material used in this invention 

include those listed ~in Brandt/Goldman/Inglin; U.S. Patent 

4,654,039, Issued March .. ,1; 1987, ·and reissued as RE 32,649 on 

April 1"9, 19Sa; both inc~orated herein by reference. Preferred 

monomers include acrylic~acid, me~hacryi1c acid, and 2-acrylamido-

2-methyl propane sulfon,c .. acid. ·_Acrylic acid tts'elf 1s especially 

preferred for prepat"at1o~:·of· the polymeric gelling _agent material. 

The poljmeric c~piment formed· ·f~· unsaturated, acid­

containing mot1omers· may.·fje ·grafted on to other types of polymer 

moieties such as starch oi-·cell.ulcfse. 'Polyacrylate graft~d starch 

. materials of this type are ~1so cispec~=any preferred •. 
P.referred· polymeric absorbent" gelling materials which can be 

prepared from 'conventional types ·&f monomers· tnc1ude hydrolyzed 
acrylonttr{le grafted starch~· polyacry1ate grafted starch, 

polyacrylates, maleic ant\Ydride-based .. topotY.rs ind combinations 
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thereof. Especially preferred are the polyacrylates and 
polyacrylate grafted sta~ch. 

Whatever the nature of the bas·ic 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 hydrQgel-fonaing polymer gelling agents used in this 
invention substantially water-insoluble, and cross-linking thus in 
p~rt determines the gel volume and extractable po1.Yll18r· 
characteri~tics of the hydrogels formed from the polymeric gelling 
agents emp_loyed. Suitable cross-linking agents a~e well known in 
the art and include, for example, those described in greater 
detail in Masudi et al; U.S. Patent 4,076,663; Issued February 28, 
1978, incorporated herein by reference. Preferred· cross-linking 

15 agents ~re the di- or ·polyesters of unsaturated mono- or 
polycarboxyHc acids wi·th polyols, the btsacrylamides and the· di­
or tri.allyl ami·nes. Other preferred cross-1 inking agents are 
N,H' -inethylenebisacrylamide, trimethylol propane triacrylate and 

20 

25 

triallyl amine. The cross-linking agent can generally constitute 
from aboµt 0.001 mole percent to 5 mole percent of the resuJting 
hydrogel-forming polymer material. .More preferably, the 
cross-1 inking agent will constitute from· about 0.01 mole percent 
to 3 mole percent of the hydrogel-fonning polymeric gelling 
material particles used herein. 

The slightly cross-linked, hydrogel-formtng 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 whe.n at least 25 mole per-

30 cent, and_ preferably at least 50 lllOle per.cent _of monomers used to 
form the polymer are acid group-containing monomers which have 
been neutralized with a salt-forming cation. Suitable salt­
forming cation.s i-nclude alkali· metal, ammonium, substituted 
ammonium and amines. This percentage of the total monomers 

35 utilized which are neutralized acid group-containing monomers ts 
referred to herein as the •degree ~f neutralization.• 

! 

• 
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Webs camp~ising -~~sorbent gelling material particles and 

nonsuperabsorbe'1t fibrous carrier means Vill typically have from 

about 1n to about an •. mre typically from about 20S to about 

75S, polymeric gelling ~terial and·· fra.aa about 2~ to about 90S, 
. . . .. 

s more typic•11Y frm about 25S to about SOS, carrier means. Such 

webs .will typically be made by atrl.aying, wherein an airstream of 

the absorbent gelling .. material particles ts metered into an 

atrstre~ of the fibrous carrier means. 

It ts also "Conta:;>l.~ted ~o 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 March 25, 1986, 

incorporated herein by reference. . 

As discussed a.Jiove. $Uperabsori>mt·ftbers can be used instead 
~ . 

15 of particles of -~sorbent·::gelltng material." Superabsorbent fibers 

have been.previously-dtselosed in the art. Superabsorbent fibers 

are described in. Textile Sdenc:e and Technology, Volume 7, Pronoy 

K. Chatterjee, editor. Else.rittr ··"Sc-ience Publishers B.V. (The 

Netherlands), 1985, in·Clt~ters YI~ and· Vilt (collectively pages 

20 ·217-280), . incarpan.ted fJy · reference "herein. Synthetic and 

modified natural fibers; such as cellulosic fibers. can be used. 

The superabsorbent .fibers ·for use.berein should have an absorbent 

capacity of at least: about ui, g ·synthetic· Urine per g 

superabsorbent material·· (dry we1gh·t ·basis), preferably at least 

25 about 15 g/g... " " 

One type . of sQperabsori>ent · fiber c~pri ses the 

.Polycarboxylate polyi:er-modtft~ cellulosic fibrous pulps such as 

mildly hydrolyzed. methyl 2crylate-grafted ioftwood kraft pulps • 
• < • 

These superabsorbent fibers are· dese!Pibed i,. U.S. Serial Ho. ... . 

30 07/378,154, filed Ja.ly · i 11-,· 1989, titled •Absorbent Paper 

Comprising Polymer-Mad1fted · F_fbrous Pu,~_i>s and Vet-Laying Process 

for the Production There~f ! ··by Larry~. Mackey and s. Ebrahim 

Seyed-Rezai, incorporated herein by ireferer.ce. 

Other types of superibsorbent. fibers can include crosslinked 

35 carbox;ymethyl cellulose and polJ(IM!r grafted cellulose fibers. . . 

P01Jllllr _grafted cellulose "fibers include hydrolyzed 

polyacrylonitrtle, polyae171tc esters, and pdlyacrylic and 



WOtl/11165 PCT/US91/00167 

5 

- 34 -

polymeth·acryl ic acids. These superabsorbent fibers including 
discussion of and references to processes for making them, can be 
found in the Chatterjee's Vol. 7 of Textile Science and Technol~gy 
as previously incorporated herein by reference, include: A. H. 
Zahran, et al.• •Radiation Grafting of Acrylic and Methacry11c 
Acfd to Cellulose fibers to Impart High Water Sorbency•, J. of 
App. Polymer Scf ence, Vol. 25, 535-542 (1980), which discusses 
radiation grafting of methacrylic acid and acrylic acid to 
cellulose fibers, as the tftle_suggests; U.S. Patent 4,036,588, J. 

IO L. Williams, et al., issued July 19, 1977, which describes the 
graft copolymerization of a vinyl monomer· contain.ing a hydroph11 ic 
group onto cellulose-containing material~ e.g., rayon yam; U.S. 
Patent 3 ,838, 077, H. W. Ho ft 1ezer, 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-laid webs as ·described above or in air-laid webs, and can also 

· .be formed into- nonwoven sheets. . . 
In another . embodiment hereof, the storage 1 ayer comprises 

zo superabsorbent fibers·which are formed into nonwoven sheets. Such 
sheets .can consist essentially of superabsorbent fibers with 
substanti-ally zero percent carrier means, although such sheats can 
include ·carrier means, and such embodi·ments are not meant to be 
excluded. Nonwoven sheets made from superabsorbent fibers such as 

25 the non-acrylate superabsorbent microfibars and superabsorbent 
fibers useful for making such sheets are avail able 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 i polyacry.lonttrfle core 

30 with a polyacrylic acid/polyaumonium acrylate skin under the 
tradename LANSEALTM_ 

The storage layer embodiments of the absorbent core wherein 
an airlafd web compr'ises 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 resulting web. Such a procedure is in general 
described more fully in the heretnbefore referenced Weisman and 

! 
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Goldman; U.S. Patent 4,610,678; Issued September 9, 1986. 
Superabsorbent f.1bers ;can be a1rla1d with fibrous carrier means 
according to conventional airlaf-~· .· web-:formhag processes. The 
superabsorbent fibers and fibrous carrier.means can be blend~d by, 
for example, carding .or· Rando web .·f.qnnation. 

····: 

Within the storage layer of the absorbent core, the 
superabsorbent material can be uniformly distributed. 
Alternately, there may. be regtons or zones of ~he storage layer 
which have higher concentrations of superabsot4bent material than 

10 do other regions or zones .o~ the ·:layersi ·. 
As discussed: above~·~.i;he. ac~u~s1tioo/..d.u.tr.ihnt.1nr ,\r)'flt"""1'° 1.'tltr 

absorbent core preferably . has l 5ma11~r surface area (in an 
unfolded configuration) th~n the storage lay'r a~d, in fact, can 
have a surface area that is substantially smaller than the fluid 

15 storage l_~er. Generally, th~, surface area of the 
acquisit1on/d:i~rib_ut1on layer will range· from about 251 to ·about 
951, preferably from ~~ut 30S to about 851, more preferably from 
about 30% to ~bou~ 75~ :.o.f the surface arei of the storage 1 ayer. 

In accord~ce · with the ·:. present · ·invention, the 
20 acquis1tion/di~tribut1on layer of ·th& _absorbent: ·core should be 

placed in a specific positional relationship with respect to the 
topsheet an~ the storage- layer of the absorbent article. More 
particularly, th_e acqu1.$1t1on/d1str1bution layer of the core must 
be positioned so .that- :_it is ~ffectively located to acquire 

25 discharged body f~'Uid and transp~rt·such fluid to other regions of 
the core.·. Thus ·the acquisiti"on/di-stributton layer should 
encompass the vici_nity ot:.· the point of discharge ef body fluids. 
These areas would .include the crotch area and, preferably for 
males, also.: ~he regipo '!where urination ":discharges occur in. the 

30 front of the diaper,. for a diaper, . the front of the absorbent 
ar~1cles herein me~ns·tbe portion of the absorbent article which 
is· intended . to . be . placed · ~- the front of the wearer. 
Additionally, for males,. it .is d~able for the acqutsit1on/dis­
tribut1on layer to .extend· to near the front waist area of the 

35 wearer to effect1~~1y acquire the. r.e.lat1vely 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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absorbent article regions will vary depending upon the design and 
fit of the absorbent article. The acquisition/distribution layers 
110 of diaper 100 as shown in Figure 2, exe11Plify one embodiment 
wherein the ·acquisition/distribution lqer 110 is suitably 

positioned to receive both bowel and urine discharges for both 
males and females. 

For dt·sposable baby dtaper executions, the 
acquisition/distribution layer ·of the core is preferably posi­
tioned relative to the elongated topsheet and/or the storage layer 
such that the acquisition/distribution layer i.s sufficiently 
elongated to extend to areas corresponding at least to about SOS, 
preferably 75S, of the length of the storage layer. The 
acquisttion/di.stribution layer- should have a wfdtb sufficient to 
acquire gushes of body fluids without. diTeCt 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 ca, preferabl_y 
at least about 6-cm. As not~, for purposes of the present in­
vention, sections of the absorbent article can be defined by . . 
reference to top surface areas of the unfolded absorbent article 

20 found in front of a given point on the 1 ine wtaich defines the 
length of the absorbent article. 

For purposes of determining such acc;-Jisftion/distribution 
layer positioning, the length of the absonent article will. be 
taken as the normal longest longitudinal dimension of the 

25 elongated article backing sheet. This no?'llal longest dimension of 
the elongated backing. sheet cin be defined 1[rith respect to the 
article as it is applied to the wearer. When worn, the opposing 
ends of the back sheet are fastened togetr.er so that these joined 
ends.form a circle around the wearer's waist. The· normal length 

30· 

35 

of the backing sheet wt11 thus be the lef".gth of ·the line running 
thro~gh the back sheet from a} the point on the edge _of. ihe back 
sheet at the middle of the wearer's ~ck wai.st, ·through the 
cro~ch, to b) the point on the opposite ~.ge of the backing sheet 
at the middle of the wearer's front waist. The size and shape of 
the topsheet will generally correspond s~~stantially to the back ,,./' 

sheet. / 
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In the usual instance. wherein the storage layer of the 
absorbent core generally. def1·o,es the shape of the absorbent . . 
article, the normal leng.th of ·the elongated article topsheet will 
be approached by the longtst longitudinal dimension of the storage 
layer of the core.. H~wever, .in some applications (e.g. adult 
incontinence ~rticles) wheretn bulk reduction or minimum cost are . 
important, the storage l~er would not take on the general shape 
of the diaper or incontinence structure. Rather the storage layer 
would be generally lo~tted to cover only the genital region of the . 
wearer and a rea~onable .area proximate to the genital area. In 
this instance boih the fluid acqutsit·ton/ distribution layer and . . 
the storage layer. would be located toNard the front of the article 
as defined .by the .. top.shtt_et such· that the acquisition/distribution 
and storag~ layers woqld.~ tf1>1ca11y be found in the front 
two-thirds of the article. . . . 

The. storage 1 ayer of.,;;the . absorbent core can be of any desired 
shape consiste~~ with- c~mfortable fit including, for example, 
circular, rectangular, . trapezoidal or oblong, e.g., 
hourglass-shaped, dog~bohe-sheped, half dog bone shaped,· oval or 
irregularly shaped. ·This ~torage layer need not be physically 
separat-ect ·from the ·acqui~1t1on/d1stributi·o"·· layer and can simply 
be a zone of superabs.or~ent material. c_oncentrat1on in a continuous 
web of stiffened· cellul~.e . fil'ler m~tertal. More preferably, 
however, the st~rage 1 ayer of the absorbent core wt 11 comprise a . 
separate web which .. can_ .be used ·as ~~ insert placed underneath the 
acquisition/distribution layer •. 

The acquisitton/d~stri_bution.layer can also be.of any desired 
shape c-onsistent with q>mf.~rtable fit- and the sizing 11mitations 
discussed above. T~t!!S~ shapes 1-a..clude, for example, circular, 
rectangula~, trapezoidal or ·oblong, e.g., hourglass-shaped, 
dog-bone-shaped, half dog bone sh·aped, .oval or irregularly shaped. 
The· acquisttton/distr.ibutton layer can· be of similar shape or 

~ 

differing sh•pe than t~e _s,torage l11er. 
Figures 1 and· 2 each show diaper executions embodying. the 

present invention.. Showo ·1R ea~h figure is a diaper 100 .with 
• I " • 

topsheet 104 an4.bic~heet 102. Dispo~d·.be~ween topsheet 104 and 
backsheet 102 is absorbep ... core 106 having -storage layer 108 and 
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rectangular acqufs.1t1on/distribution layer 110. Although not 
shown, storage layer 108 has discrete particles of absorbent 
ge111ng matel'i·al dtstrtbuted throughout. 

Specifically referring to Figure 2, the absorbent core 106 is 
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 10~ 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 1.n-use l_eakage~ 

figure 3 shows an absorbent core lq&, that can be uttltzed in 
conjunction wtth a disposable diaper, having a storage layer 108 

15 of similar shape to those of Figures I and 2. 
Acquisitton/distribuiion layer 111, however, is of .a modified 

hour-glass shape of substantial11 similar shape to the storage 
layer 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 edg.e 117 and 

.. rear edge 119 are connected by storage layer side edges 122 and 
123, corresponding to the central region 1.15 ... 

25 Acquisition/distl"ibution layer 111 has front edge U6 tn the front 

region 112 and rear edge 118 in the rear l'eg.ion 114. 
Acquisi.tion/disfrfb~t1on layer side edges 120 and 121, connect 
front edge 116 and rear edge 118. · · 

In preferred absorbent article embodi~ents, e.g., disposable 
30 absorbent diapers, the edges 116, 118~ 120. 121 of the 

acquisition/distribution la)ter 111 will respectively be at least 
O.S cm., preferably at least 1.25 cm. inside the edges 117, 119, 
122, 123 of the storage layer 108, particularly in central region 
115. 

. 35 Superabsorbent Material Absorbent Capacity Test Method 

As discussed above, the superabsorbent materials for use in 
the present inventi·on will preferably have an Absorbent Capacity 

• 
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of at least about 10 ~ preferably at least about 15 g, more 
preferably at least about 20 g, ~ynth~tic Urine (I.OS NaCl aqueous 
solution, prepared .. using distilled. water) per gram dry 

•A • . 

super-absorbent material. In ge~era~ .• the superabsorbent material 

is place within a tea ba9, _inanersed an excess of Synthetic Urine 
for a specified time, and then ~~ntrifuged for a specified period 
of time. The ratio" of superabsorbent material ftnal weight after 
centrifuging mtnus tntttal weight to tntttal wetght determines 

' . 
Absorbent Capacity. The follpwing_ ·proc~dure can be used to 

detennt ne Absorbent ~~f~fi ty. . The procedure ts conducted under 
standard laboratory con~1~1ons • 

.; : -. 
Using a 6 cm X 12_ cm cutt~ng die, the tea bag material ts 

cut, folded in half lengthwise, and sealed along two sides with a 
T-b~r h

0

eat sealer to prod9ce a . .6 ~e~t1meter by 6 centimeter tea . . 
bag square. The tea bag material utilized ts grade 1234 heat 

.. . . . . 
sealable, obt~inable frq~ c. H. Dexter, Division of the Dexter 

. . 
Corp.. Windsor Locks, Co~nec"t1cut, USA, or ~quivalent. lower . . 
porosity tea bag material. should. be us_ed if required to retain . . . . . 

fine superabsorbent mat~r~_als. 0.200 grams plus or minus o.oos . . . ... . . 
grams of superabsorbent ~ter1al is weighed ont~ a weighing paper 

. . 
and tr~sferred into t~e. tea bag, a~d .. ~-e ~op (open end) of t~e 

• . >··· 
tea bag is sealed. An e~ty tea .~ag is sealed at the ·tap and is 
used as a blank. Approximately "P m111111ters of Synthet1-c Urine 
are poured into a i,ooo ,11111tter beaker. The blank tea bag is 
submerged· in . the Synthe~ic; urin~. · The tea. bag containing the 
superabsorbent materi~l (the SIJ\lple tea bag) is held horizontally 

. . . f . 

to distribute the mat~r1a1 evenly thro~ghout the tea bag. The tea 
· bag is laid on the surface of the Synthetic Urine. The tea bag is 

30 

35 

allowed to wet,· for·a p~riod of.no more than one minute, and then 
submerged and soaked fOV 6~ minutes. Approximately 2 minutes_ 
after the first sample 1$ submerged_, .a St!COnd set of tea bags, . .. . . 

prepared identically to the first set of blank and superabsorbent 
. . ' - . 
material-containing tea bass, is submerged and soaked for 60 
m1n~tes 1n the same man~g~-~~ the first sett After the· prescribed 
soak time i~ elapsed! fo_r each s.et of tea bag samples, the tea 
bags are promptly removed (with tongs) from the Synthetic Urine. 
The samples are then tentrifuged as described below. The 

I 
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centrifuge used is a ·oelwc D.Ynac II Centrifuge, Fi·sher Model Ro. 
05-100-26, obtainable from Fisher Scientific {Pittsburgh, ·PA, 
USA), or equivalent. The centrifuge should ~e equipped wtth a 
direct read tachometer and an electric brake. The centrifuge is 
further equipped with a· cyltndrical insert basket having an 
approximately 2.5 inch (6.35 c:a) high outer wall with an 8.435 
inch (21.425 cm) outer diameter, an 7.935 inch (Z0.155 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) diameter circular drainage holes equally 
spaced around the circwnference of the ba~ket 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. Th• superabsarbent material-con­
taining tea bags are positioned in ·tfae centri·fuge basket with a 
folded end of the tea bag in the direction of centrifuge spin. . . 
The blank tea bags are placed to either sid~ of the corresponding 

20· samp 1 e tea bags. The superabsorbent mat~ri-al -containing tea bag 
from- the second set of tea bags mst be placed opposite the 
superabsorbent material-containing tea bags from the first set of 
tea bags; and the second blank tea bag, opposite tha first blank, 
to balance the centrifuge. The centrifuge is started.and allowed 

25 to ramp up quickly to a stable 1,soo·rpm. Once the ce~trifuge has 
been stabilized at ·1~500 rpm. a timer is set for 3 minute~. After 
3 minutes, the centrifuge is tumecl off and the br.ake is. applied. 
The first superabsorbent material-containing tea b•g and first 
blank tea bag are removed and weighed separately· •. The procedure 

. 30 

35 

fs repeated for the second set of tea bags. The absorb~nt . . 
capacity (ac) for each of the samples is calculate~ as follows: 
ac • {Superabsorbent material-containing· tea bag weight after 
centrifuge minus blank tea bag wefgbt after centrifuge minus dry 
superabsorbent material weight) divided by (dry superabsorbent 
matertal weight). The Absorbent Capacity value for use herein ts 
the average absorbent capacity (ac) of the tvo samples. 

, 
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EXAMelE· I 
A disposable diaper is prepared comprising a thermally bonded ., 

polypropylene tops~et·,· a fluid impervious .polyethylene backing 

sheet and a dual l11er · ~bsor~.nt core positioned between the 
topsheet and the backin~ sheet: The dual layer absorbent care 

comprises an. hourglass-:~aped $torage ·1ajer positioned below a 

rectangular 'shai.d accpi1~itton/distribution · layer, as shown in . .. 
Figure 1. ·:;9; .; ~ • · 

The acquisition/distri·bution layer comprises stiffened, 

10 twisted, curled cellulose fibers and .optionally a binding means. 

The storage layer .~compris·es an air-laid mixture of conventional 

cellulosic fluff (-f.oley fluff, souther:n softwood kraft pulp, The 

Procter & Gamble CelluJ~se· Co., ·Memphis, TN, USA) and sodium 

polyacrylate polymertc absorbent gelling material of the type 
'· 

15 described in U.S. RE 3Z,~9, reissued April 19, 1988, and having 

an Absorbent Capacity of :~~ut .30 .. g/g. The acquisitton/dtstri-
. :·. 

button layer compi;tses : .• ·921/~ wetlaid lilixtm"e of stiffened 

fibers ind conventtoil•rinonst~ffened cellulosic fibers. The 
nonstiffened fibers ~u-e.· 'also· made from Foley Fluff; and are 

. . .., '• 

20 refined to about 200 ~F. The .stiffened, ~wisted, curled 

cellulostc fibers , are ~e- from ·southern softwood kraft lJUlp .. , 
(Foley fluff) and crossJ1nted with glu~araldehyde to the extent of 
about 2.5 mole percent~•.:~ dry fiber cellulose anhydroglucose 

basis. The fibers are~ ~ssltnked acconiing to the •dry 
II • • I 

25 erossl1nkfng proces~~ ~s described ~bove in U.S. _Patent 4,822,453. 

30 

· The stiffened fibers are similar to the fibers having the 

characteristics descrt~~in Table 1 • 
. ,. . Table 1 . . .. , ~ 

Stiffened. Twisted. Curl§d Cellulose <SJCCl Fibers . . 

Type • Southern .softwood traft pulp cro$slinked with glutaralde-. ... 
hyde to the. extent .of _,le. percent in a dry fiber cellulose 
anhydroglucose basis 
Twist Count Dry • 6.8 nodes/1111 

Twist Count Wet • 5.1 aod~/m 
35 Isopropol Alcohol Retent1~ ~Jlue • 24S 

Water Retention Value ~~JS 
Curl Factor • 0.63 ·-: 
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The acquisition/distribution layer is a uniform. wetlaid web 
·as descrtbed. tn Example II. The acquisition/distribution layer 
has an. average d·ry density of about O;O& ·91cc. An· average density 
upon saturation with Synthetic Urine, dry weight basis. of about 
0.07 g/cc. and an average basis weight o.f about 0.03 g/cm2. The 
stor•ge layer comprises SOI by weight Foley fluff and SOS 
abs·orbent ge.11 ing material particles. has an average dry density 
of about 0.24 g/cc and an average dry basi·S weight of about 0.5 
g/cm2. 

The acquisft1on/dfstr1but1on 1 ayer has d1mens1.ons of about 
7.6 cm X 22.9 c.m and is positioned relative to the storage layer 
as shown in Figure l. · 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 an, and a width at the rear (back) 

15 waist area of about 16.5 ·cm •. 
In an altemattve embodiment, the storage layer comprises 

about lSS of the absorbent gelling material particles and about 
ass o·f Foley fluff and has a basis we·ight gradient such that the 
front 60S of the storage core has a basis weight of about 0.11 

20 g/cm2 and a density of about O~ 15 g/cc and the rear 401 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. 281 
of the absorbent gelling material particles and about 721 of Foley 

ZS fluff, and has ba·sis weight a~d density gradients as described 
immediately abovs. 

EXAMPLE" II 
This example exemplifies wetlaying of a web useful for use as 

an acquisition/distribution layer in the present invention. The 
30 web comprises 921 stiffened ftbers, as described fn Example I and 

Table I, ·and SS highly refined Foley fluff (crtll) having a 
freeness of about 200 CSF. 

A pulp·slurry of the stiffened and nonstiffened fibers having 
a fiber ~onsistency ~f 0.11-0.21 is pumped to a fORMAR papermaktng 

35 machine at a linear velocity of 25 fD/s. an.d at rate ·of about 95 
liters/minute. The slurry is distributed. by a fixed-roof former 
headbox onto a 12 inch wide (30.s· cm) 84M~ 5 shed formi.ng wire 

• 
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moving continuously a~ ·1·.rate of 1.5 m/~inutes. Linear velocity 
of the pulp slurry upon _exit f~m·the headbox is from 50 to 100 
-m/s. Fl~w and wire movement· ar.e r~gulated so that a uniform, 
moist sheet having ·a. dry·= basts weight· of about 0.03 g/cm2 and an 
average· dry density of· about 0.06· g/cc .·is formed. Sheet 
consistency ts increased to about 1&~:.22S by application of two 
vacuum boxes in sequenc;e from undemeath the wire, such vacuum 
boxes operating at 75 .m Hg and .100 im Hg, respectively, with a 

residence time· for the sheet being subject to each vacuum box of 
about 1 second. The she~t is then removed from the forming wire . . 

ma~ually and dried; batchwise, ·in a forced convection steam heated . 
oven for about 4 hours at·about 11ooc •. 

WHAT IS CLAIMED IS: 
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1. An . absorbent arttcle for acquisition, distributton, and 
storage of bodily fluids, 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 

backsheett said absorbent core having·: 
(i) ·a thermally bonded fluid acquisition/distribution 

layer having an average dry d~nsity 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 o.io g/c~2, 
preferably from 0.01 g/cm2 t~ o.os gjem2·, said · 
acquisition/distribution layer comprising from 50% to 
90%, dry weight basis,. · chemically stiffened 
cellulos1c 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 bl end of the 
stiffened fibers and from 10% to 50%, preferably 15% 
to 50%, by weight a·f th~ dry web, of thermoplastic 

fibrous material, heating the web to melt the 
thermoplastic fibrous material and to thereby provide 
said thermoplastic bonding material, and cooling the 
web, whereby thennoplastic bonding material, upon 
melting and subsequent cooling,·migratas to and.for-ms -

bond sites at intersections of said stiffened 
cellulosic fibers; and 

(ii} a fluid storage layer, positioned beneath said 
acquisition/distribution layer· relative to said 
topsheet, comprising at least 151, preferably 25%, by 
weight of said storage layer, of s,uperabsorbent 
materi a 1 and from 0% to 85% of a carrier means for 
said superabsorbent material; 
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said acqu1s1t1on/distr1but1on layer having a top surface area whic 
is at least 151,. preferably from 25% to 100%, of the top surfac 
area .of said fluid storage layer. . . ... ... 

2. An absorbent structure for acquisition, distribution, ar. 
storage of bodily fluids, said s~ructure characterized by: 

(i) a thermally bonded fluid acquiSition/distributic 
layer haying an average dry density of less than o.~ 
g/cc, preferablr from 0.02 g/cc to 0.20 g/cc, and 1 

average dry basis weight of from 0.001 to 0.10 g/cmi 
prefer.ably from 0.01 g/an2 to 0.08 g/cm.2, sa~ 
acquisition/4istr~~ut~o~ layer comprising from 5~ i 
90%, dry weig~t ba$1S, chemically stiffenf 
c;e11u1~sic _fibers and .from 10% to 50%, preferab· 

from 25% to 5~, dry weight basis, of a thermoplast· 
bonding material; said thermally bonded web havi1 
beer:i made by: .p.repari ng a web of a b 1 end of t: 
stiffened fibers and from 10% to 50%, preferably fr 
~SS to -SOI, by weight of the dry web, 

thermoplastic_ fibr~us material, heating the web 
melt the thermoplastic fibrous material and 
~her~by _provi~e said th~rmoplastic bonding materia 
and cooling the . w~b, whereby thernioplast1c bondi 

mater1a1 , upon . .me 1t1 ng . and subsequent coo 1 ir. 
migrates to and forms bond sites at intersections 
said .stiffened cellulosic fibers whereat s« . .. . :. 

st1ffe.ned cellulosic fibers are bonded together 
said t~~oplasti~ material; and 

(ti) a fluid storage:. layer, positioned beneath s; 
. ·'" 

~ClU.i~iti.on/distrihution layer comprising at le 
lSS, preferably· 25%, by ·weigHt of said storage lay 
of swerabsorbent .materi~l and from 0% to SS% o· 
carrier ,ean~ for said superabsorbent material; 

said acquis1~1~n/d1stribution layer having a top surface area wh 
is at least 151, preferably 1'.rom 25% to 10~, of the top surf 
area of said fluid storage layer. 
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3. The absorbent article o.r structure· of Cl-aim 1 or Claim 2 

wherein said fluid acqutsttion/distributton layer contains no more' • 

than 6.0S, by weight, superabsorbent material. 

4. The absorbent article or structure of Claim !" or Claim 2 

wherein said acquisit1on/di·str.1but1on layer has a top surface area 

which is less 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. l to 4 

wherein said carrier means of said storage layer comprises a web of 

from 25S to 751 rionchemically stiffened cellulosic fibers and the . 
superabsorbent material of said storage layer comprises discrete 

·particles of absorbent gelling material. 

6. A~ absorbent structure comprising a thermally bonded fluid 

acqu.isition/Jlistributton layer having an average dry density of l•ss 

than· 0.30 g/cc and an average dry basis weight of from 0.001 to 0.10 

g/cm2, said acquisition/distribution layer comprising from 501 to 

90S, dry weight basis, chemically stiffened cellulosic fibers and 

from lOS to SOS, preferably from 25S to SOS,. more preferably from 

30I to SOS, dry weight basis, of a thermoplastic bonding material; 

sa.fd acquisition/distribution layer having been made by preparing a 

web of a blend of the stiffened fit;ers and from l()S to SOI, 

preferably_ from 251 to SOI, more preferably from 30S to SOS, by 

weight of the dry web, of thermoplasti·c fibrous. material, heating 

the web· to melt the thermop1 astfc fibrous material and to thereby 

provide satd thermoplastic bonding mate~ial, and cooling the web, 

whereby thermoplastic bonding material, upon melting and subsequent 

cooling; migrates to and forms bond sites at intersections of said 

stiffened cellulosi·c fibers. 
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