WO 01/ 05440 PCT/ US00119493 DI SPOSABLE ABSORBENT ARTI CLE EMPLOYI NG AN
ABSORBENT COVPOSI TEIAND METHOD OF MAI ONG THE SAME BACKGROUND OF THE

| NVENTI ONwld faigqeSent application clains the benefit of ptivesfonbissg date of
United States provisional application Ser. No. 60/144,345 fil.ed July 16,
1999 (which is hereby incorporated by reference for all purposes). 5 The
present invention relates generally to a disposabl e absorbent article or
garnent that enploys an absorbent conposi t for e of its
struct ur al conpone;?:P BLE ABSORH AREICT K Pal) M
cont enpl at ed by ABNURBE: : :h A SANRLL iYL,
I ncontinence products, fentnlne 10 hyglene products and other S|ntlar use
absor bent products (coIIectlver X dlsposable absorbent articles"). The
use of dlsposable di apers 3 R 3% t he use of

oL 0 apers, e ko %%tngﬂﬂaé@r %e%?@trf?atﬁeca”sef

i ncontinence  prQtitmkiSapp Mnbtheprersohamdu file@ Hgt16N 1Y (hichagiherbsy and
. provi de these wearers contro 15 and_ absor ption of i nvol unt ary bowel and

bl adder di schaingerpamted by seferanagiforpllpRosedkedi cal conditions, including those
assockated with advancing age. Prior art disposable absorbent articles
typically enploy three basic structural elenments: a fluid perneable
topsheet that is pl'ﬂmauesamdnvdnﬁon tahtmneal'l)stosa(dispomémausmentmﬁdc vpicle is
worn, a backsheet V\Q{hCh h‘i’ﬁ@ quter surface of the di €§ nd, an
“absorbent el enSHReR g‘rfﬂ@@ﬁ‘ T PRRRIDETY FRAROSHE A 2p° grnHm{ehg BEE. The
permeabl e t Opgdifneits. Digsosghle Abictbent lafinldsi stugaimbsts ra:eﬁtembraedm by ehar ea

adj acent the wearer into the area . of the core. Topsheets maybe, constructed

froma wide raffyentiop ipcludy diapevy Upining, pants, adulg insopt ﬁﬁ%ﬁ}‘?‘?’cfeﬂﬁ’c‘%“rl al, and
may R used w iﬁigguptmas ahd ttuatshﬂmmwb&%&dw(mmys«dtspmbwcLease

its |'Tquid per Ity. Surfactants |ower the surface tension of

| i qui d and f ac#absotbantashcldsd. |Thgusapidispossblediapers aud frgining pantshes frspassed/\D

01/05440 PCT/ U§P %elo Cﬁ)ﬁl diapers. Disposable feminine hygiene products are popular because

these offer improved comfort and utility to the wearer. Disposable incontinence
pfoducts, onthe other hand, are intended for adults and provide these wearers control
15 and absorption of involuntary bowel and bladder discharge associated with some

medical conditions, including those associated with advancing age.

Prior art disposable absorbent articles typically employ three basic structural
elements: a fluid permeable topsheet that is placed next to the wearer’s skin when the
20 . article is worn, a backsheet which forms the outer surface of the diaper, and an
absorbent element interposed between the topsheet and the backsheet. The permeable
-topsheet is demgned to allow liquid to pass from the area adjacent the wearer into the .
: areaof the core. Topsheets may be constructed from awide range of hqmd and vapor -
permeable hydrophilic material, and may be used with surface activation agents
25 (“surfactants™) to increase its liquid permeability. Surfactants lower the surface
tension of the liquid and facilitates the liquid’s passage through the topsheet.



The backsheet is typically vapor and liquid inpernmeable so as to mnimze

or prevent | eakage. For exanple, the backsheet is often an inperneable film
t hat ext the full width of the article. In sonme of recent

desi gns, gmg@éo%%ﬁl i ke outer sheet is added to the fil mpﬁﬁsgmrf’g%se pl easi ng
feel, as the filmis positioned to 5 cover only the central portion of the
backsheet, and/or in the area nost likely to be exposed to liquid. In
either design, the filmmy be nmade so as to be inperneable or to have
sonme vapor transn sSHiehackshenp &rtypieally vapof ‘and datheiahpérhk;hlé sceasdo tnimiotizeons t o

contain fluids w thin, the sor bent hatvvola ba ksheet
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process. The aé;&énekﬂféfamwfduréfrmerarwsImd&n@omslﬂbleréc%ﬁmes@ﬁs acml-m&eur e
absor bent core between the togsheet and backsheet. The absorbent core must

be abl e to takeutepsheqids added o for pmorepleasing rf%gﬁtheﬁi!mﬂ%wﬁwsd toand
di strd bute th ted
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conponent s: a exdpoggd to hqmdphr cithbrsdesigs,the film may bé madeisocas tmbesmmmneablaat rix.
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grafted star ch@mtai Adids Wit the RlReberOelbmnt. rsablyaemdlag zebaciéle&aieai@ﬁor bent
materials are enployed as core material in the form 20 ofparticles, fibers,

foams, and/ or heyeyes contrlutenie Siesemplenisy of apy mepuiarturing we?e%am afﬁ“iies
typi ﬁ}al |y provided iRy dle hid e Tdye ot a Wdilar HhsBrifeht cote Betvitlen fHe

expected, the majority volume of a prior art absorbent core iIs te?ken up by
the absorbent bagkshest. 'Hwohbﬁorbemhereabmlbbehte todaksripathe ligaidTwhich pessesonponent

core design is | of th r fer d_hi absor bent
materials are ﬁhﬁcgga tOPn&F gg‘ﬁ%ug hgg (9 zﬁhet relg e or% 5?/‘%% ear the
rate at which dhtstﬁbmﬂdhqulﬂypl cally received by the absorbent article (when

worn). Therefore, the absorbent matrix is provided to hold the received
liquid and deliver it to the high absorbency nmaterial at a rate sl ower

thang he rate at WhA ghpidalfbsorBentebrie bf e bk #Gd torstridtdd it %o components: a

high or super absorbent material and an absorbent matrix. Common sources of

absorbent materials include numerous compounds of organic materials such as
polyvinyl alcohol, polyacrylates, various grafted starches, and cross-linked sodium
polyacrylate. These absorbent materials are employed as core material in the form
20 of particles, fibers, foams, and/or layers. The absorbent matrix, on the other hand, is
| typically provided by de-fiberized wood pulp or similar material. As expected, the
majority volume of a prior art absorbent core is taken up by the absorbent matrix
and not the absorbent material.

25 The two-component core design is used primarily because many of the
preferred high absorbent materials are incapable of absorbing liquid at the rate or
even near the rate at which liquid is typically received by the absorbent article (when
worn). Therefore, the absorbent matrix is provided to hold the received liquid and

deliver it to the high absorbency material at a rate slower than the rate at which the
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liquid woul d ot herwi se be delivered (absent the absorbent matrix). This

allows the high absorbent material nore tinme to fully absorb the |iquid.
Anot her fu@efdifgdsepf the absorbent matrix is to prevent "gepulbadald Ng- " Ce
5 blocking is the bl ockage ofthe interstitial spaces between. elenents or
particles ofthe high absorbent material and bl ockage of channel s t hrough
which the liquid nmust pass to encounter unsaturated absorbent particles.

Such gel blocking can occur as a result of the high absorbency particles

or el ements swdignidnyould ethentisahedelivered{absentdy asorbent metipThingfloxsdhe | onal

vol ume. The fi l?‘%hsabgérP‘%“?ﬁ?g{séﬁ%‘{]‘hée‘ 13”&?3{1]?{39%%?&%‘5?”9 by 10 di spersing

t hehi gh absorbe par roug e rX hereby mnimzing the
potential for particle-to particle contact. Al though the absorbent matri x

does not have the hi,gh absorpti ptoperties. .of the hj Sorben
material, it is re-céaﬂﬁh?efgmj n ?ﬂE@i}?gg?“\}m@ 3 IRTevenh &EHS&W%QE"QS
adequgt e absor IpRieking (sTReIbUkEEE dTyhelhitbistifad BacdsbitwaBitlelérén® or pattibles SFithedl t COr e
conposi tions. Achi eving opti mal absorbency in these core conpositions

invol ves not &ighpbassheatmatagal andblockags of chanpels irpngh which thediawid mustpagut  al so
| dentifying the, &Bg&dia'uns i g«%@%&%\?g&ﬁk{aﬁ ﬁhﬂg% p@g@f@&g@i‘gﬁmﬂﬂu and the

absorbent nmatrix. Since th rial ist times. nore
absor bent t han of the hjghlahsorbeney pasficlésok clement? Svellingnipbe mbsomptioniokliquidamd neans of

provi ding a thinner, .8 C act sQrbeni . core. is to.ipcrease,,its SAP
content and deé’?cé’gg‘?gir;?éﬁwggwﬁ’t Zﬁ? ﬂ{’eﬁwg} ?lﬁmag’xoqre‘gﬂg gegglﬁiﬁg?ﬁg B pul p
cont got i s, hodRp&sing thehighabkotbentpasticles thesughout thedatriX, hleRby siNithizinlgithe r at i 0
conpositions to gel hblock during use. It is generally accepted that an

SAP/ pul p rat i Botgti2] forpagtile-tapaticlecontaitact i cal ratio avail abl e. :
Accordingly, this ratio also sets the 25 |ower practical Iimt of the core
t hi ckness and thus, of the di sposable absorbent article. 3 nfao ii WO
01105440 PCT/ USCO 184bangh theahrahentomatrivmdopsngtt hyivie the highsabserptipnspropastiesone

of mul ti pl e obj geh 5 0f HGHERUER:DRid:OooBEOM 8 n e ilbYRO8PRlcR in achioving

15 adequate absorbeni_:y (measured by both capacity and rate) in prior art ‘core

compositions. A_ch_ieving_ optimal absorbency in these core compositions involves

not only selecting’__é suitable high absorbent material, but also identifying the optimal

ratio between tﬁg hlgh absorbent material and the absorbent matrix. Since the SAP

material is typlcally 2-10 times more absorbent than the pulp material (of the

20 . absorbent mau'ix_),_' 6ne means of providing a thinner, more compact absorbent core

_ is to increase ité_f SAP content and decrease its. pulp content. The ratio of SAP

content to pulp content is, however, limited by the propensity of higher SAP/pulp

ratio compositions to gel block during use. Itis generally accepted that an SAP/pulp

ratio of 1 is the hiéhe_st, practical ratio available. Accordingly, this ratio also sets the

25 lower practical hmlt of the core thickness and thus, of the disposable absorbent
article.




absorbent article or garnent enploying an i nproved absorbent conposite
therein. According to the invention, such an absorbent conposite may be
enpl oyed fo din3440" | MAry conponent ofthe absorbent core, poaaissinoeds,
topsheet, containnent walls or cuffs, and other elenents (e.g., an
acquisition |ayer) of the disposable absorbent article, or a conbination
‘'of two or nore of these el enents, thereby producing an absorbent article
havi ng vari ous advant ageous, charact eri stlcs Amopg. sone of the
characteristics which may bVMMARY OF THEINVENEION | e dj sposabl e
absorbent article i ﬁfef‘efér@}%@é!ﬁﬂmﬁbﬁ: lﬂp FRRGVeRBGE p f&mguﬁgosa@ gorption
and liquid containnent properties, nore efficient acturing
process, reducbsabenarticlsny ammsemxdnﬂnm enpraredgbsmh@s compaditethereimner , nore

conpact constr di spgsabl e, abs article or.di to_the
i nvention mcl"g‘ifggj?%?@lﬂ g'f%c’%’ Eh g0 §%°E% qu@pogﬁ%mgﬁ%g ?qyg%ps Bore
di spgsed 't her ghpiadpeipoiiént bfthe hbsorbent@ore! buzkshbarClspihee contaripsenewills cand
absorbent core and/ aor a conbi nit i on ofthese el epe

t
bapksheet/abscﬁ“gérﬁ“ thez clegiepisdege a%lac‘l“bsﬁé‘?ﬁ’e’éi’?rbﬁg ¢ (ePsabt?r*’é’S%WBo& te)
utilizes a#é&éla?atcoﬁmm &ﬁwow?n&@spmbs%rﬁlemmwr&d gmpshructed of

an absorbent ayer 1g | ow-density |ayer) of hydrat able fine fibers in
the form of mabsarbmmic et@vins various @advantsageays characheristies: Amangspmerfthe t her eof ,

and absor bent ol il e POEL AR by 5 PR ol BRSSPl

hydrat abl e fibers, a non ensity | ayer)
suppeorting t hemﬁlimpbmhﬁt nd/ appearhhee, dinpravéE absotpipe randshqnﬂhbmhmmmn t he

nonwoven substrate, nt ai n nt wal |l s includi cuffs or | eg gathers
Ty ol S0 ut i e SuaRIg OB AL B BT ATORRS IR SSIIEE . vy
enpl oy a pair 8 maeal soufbief)ahd ¥ thirhe}, Hé Sdinp adémhﬁﬁﬂh&g cuffs spaced

| aterally fromthe core. Each cuff incl udes a folded portion of the

t opsheet and a | ongitudi nal | y-extendi ng absorbent conposite ‘securedw t hi n

the fol ded portion He9n te
b0} 05440 Pt Uso) fuafeasibsduich gié’)é"c;"ﬁ‘&g‘gor be‘%?ﬁfl{ayg{r}aes% E%y%é%t Sbi e
find5fi bers i m bivksHeet; and fn absorbehi tore Idispesed tienghetweah.s ditiieast pud pirthe( SAP)
particles bonq) dkshceqe’;opsﬁeet? g‘)sor rc%‘}e%mtl) grafclog%mauon ofthese elements (e.g.,

abacksheet/absorbent core composite or topsheet/absorbent core composite) utilizes

an absorbent composite. The absorbent composite is constructed of an absorbent
layer (e.g, a low-density layer) of hydratable fine fibers in the form of microfibril
20 obtained from cellulose or a derivative thereof, and absorbent polymer (i.e., SAP)
particles bonded together by the hydratable fibers, and 2 nonwoven substrate (e.g.,
a high-density layer) supporting the absorbent layer. The absorbent layer is coated

upon the nonwoven substrate.

25 Containment walls including leg cuffs or leg gathers may also utilize the
absorbent composite. For example, the article may employ a pair of longitudinally-
extending, upstanding cuffs spaced laterally from the core. Each cuff includes a
folded portion of the topsheet and a longitudinally-extending absorbent composite
secured within the folded portion. The longitudinally-extending absorbent composite



and a nonwoven substrate supporting the absorbent |layer. In one set of
enbodi nents, the core also includes an absorbent conposite, and the core's
5 absorbeQ? ofeEefsi te and the longitudinally extending egishppissconposites
of the cu ?s are sections of one continuous absorbent conposite structure.
This conposite structure is positioned about a crotch region of the
article and may be adapted (e.g., by selecting appropriate SAP nateri al

specifications) to swell upon wetting so as to _ substantially gel-block and
liquid seal t halseinsiudns acabiserhent fayer ofdiydratable SingSibers insthe forwpf ngjcrgfibsil, o

t opsheet. may provide . eﬂlﬁﬁg lﬂ@ﬂ{! FHgepsi te of

the contai nrrenF@gfrggggbﬁ%%e?{s@gﬁé‘g%gﬁ?&gﬁg n % ot %’r aspect of

the invention, aad Raakmieved substiatez supgorting théd sibsdteent layennpdmi ome petedfer abl y

includes a |l ow cross |ink SAP that 'is adapted . to gel bl ockd on_ 15

wetting. In thr@bogiments, thesors als ipclydes gp o Absarhspt i A ﬁ? Pire

absor ent | ayegypgnt édl?x_ib%sitézg% tRABHERERANy berifpSbasTbdnttipdsgeitieous when
I'n

wet. Such a |ow cross-| P may be a low gel strength SAP having free
swel | capaci t i esffegresactipnsiofone eoptinpous ehgorheny cagpposito ghruciirs, ckhisgomiprsite aspect

of the inventi . f qja'ﬂﬁlqaéarﬁ 1k B maPeLidaped (L e my be
formed from a %&%@%g?%@gﬁggfdéﬁé‘g?co 1 a sorbe%t corrnrposi te. *e‘r:]é)one
enbodi nent, t hdy séleming eppropriata RAR matetial spezifications) togwell updnovsttingso as tyer s

(e.g., segnented | ch, are spaced apart from n - hat

non- coat ed sur F‘gﬁg“&gbée}'@ﬂé‘@ﬁﬁﬂﬂgsegﬁﬁ%??tﬁ 59@?2%@5@%@%“@%?%5% ween. The
non- ggat ed sur HAgR t&fRRdet RAF provide BigRonivodnigbstateast tHeabsurbent tdmpasitsof bent

| ayers and all ow the absorbent |ayers. roomto swell, thereby preventing or
i ni mi zi ng gel ﬂmcﬁﬁwqﬁ&“hﬁﬂlsﬁﬂgﬁb?ﬁq‘@abs%'g?’ﬁ%i on of the absorbent |ayers. -
The segnents of absorbent |ayers maybe laterally spaced, el ongated
segnents, randomy or equally dispersed (e.g., a staggered pattern% '
concentrations in dbt emheyraspestinfidhe invention, abagksheet slithzipg thabsgrhent i on.

Pr ef bly, 5 1lili P
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15 wetting. In this way, the backsheet is breathable when dry but the absorbent layer

‘and, thus, the backsheet, is substantially impervious when wet. Such alow cross-link
SAP may be a low gel strength SAP having free swell capacities greater than about
40 g/g SAP.

- 20 : In yet another aspect of the invention and in one set of embodiments , the
absorbent core may be formed from a prefabricated sheet of the absorbent composite.

In one embodiment, the absorbent composite has a plurality of absorbent layers (e.g.,

segmented) which are spaced apart from one another such that non-coated surface

sections of the substrate are exposed therebetween. The non-coated surface sections

25 form wicking zones between the absorbent layers and allow the absorbent layers
room to swell, thereby preventing or minimizing gel blocking and promoting

saturation of the absorbent layers. The segments of absorbent layers may be laterally

spaced, elongatéd segments, randomly or equally dispersed (e.g., a staggered pattern)

concentrations in dotted or rounded forms, or some other configuration. Preferably,



absorbent article. In one enbodi nent, the absorbent conposite |ayer of the
core has a 5 corrugated configuration. This configuration is characterized

by a plurgldbhyosede Pl eats (i.e.., pronounced fold Iines) pdiaisaiivash stinct
adj acent sections of the abisorbent conposite mitwwal |y adhere. In another

enbodi nent, the absorbent conposite is rolled about a concentration of
pul p material such that the pulp concentration is disposed between two

| ayers of the absorbent conposite (i.e., "nested"). Further 10 enbodi nents
may utilized atheulayers arepengenieated or raeed #f hasreteh segion afther disnesable
conposites or Lupqar: hpne absorbent |ayers are stacked (e.g., at least in
the crotch region). I'n yet another aspect of the invention, the absorbent
conposite fornms the 15 backsheet and the absorbent core. For exanple, the

nonwoven substrate forns ot I.S rovided by the hacksheet, and the absorbent
| ayer is cOncéntratéﬂ%ﬁ ﬁg&mﬁéﬁe ?‘gsﬁﬂ’ﬁﬁyc?’ﬁp ?ﬁ?’feﬁé’?éﬁ%(‘}?’ﬁe Rore.
Simlgrly, theg fed @Ok fi guetidR. STHi ScoftlipurifonUis thardeslizédby dphiraliof pleast a
portion ofthe topsheet and the absorbent core, wherein a section of the

t opsheet provi fees RreRounesd fldolines), yeherein distinctiagiscent sertipahef g #ptosbang and t he
20 absorbent | : rn?iﬁuﬂﬂ'ea:ﬁ e %}5{ ;T QB@Q(% A
better understgﬁlg ?1%@0 thé |n%'ntl?§?t%fgt§e oeﬁtéi ne gﬁ?&?ﬁgn a gtpgi | ed
25 descri pti onraliedtaheutpr exdngentratiore abpulp meatarial sushdbatdheipulp dongentratiopdsict i on

with the appended Wi_n in which: . FL.LG 1 i5S ertl cal..crgss-section
' st rat i on oisgonss bplseBuq taerk BE 6 sadopenr donlebeft (8, Mkt Aidier
i nvenoi on; 6 WemBddifieritd ndyCiilii&D 8 mdudel-tiered dbdign WherginatwoadrIiere tabsotbent ew of a

di sposabl e absorbent article enbqQdying.the invention;, FIG, 3 is top plan
View of the di SPBRHIFEOTINE G BoFR Sb30TbRY jayeisrars feske g s oepfp el

extended condi ki),

In yet another aspect of the invention, the absorbent composite forms the

15 backsheet and the absorbent core. For example, the nonwoven snbstrate forms or is
provided by the backsheet and the absorbent layer is concentrated at the crotchregion

to form the absorbent core. Similarly, the absorbent composite may be utilized to

form at least a portion of the topsheet and the absorbent core, wherein a section of the

topsheet provides the nonwoven substrate of the absorbent composite and the

20 absorbent layer forms the core.

F DESCRIPTION OF THE DRAWI
A better understanding of the invention may be obtained by when a detailed
25 description of the preferred embodiments is considered in conjunction with the

appended drawings, in which:

FIG. 1 is a vertical cross-section illustration of a prefabricated absorbent

composite employed in the invention;



FIG 4 is an exploded view of the disposable article of FIG 2; FIG 5 is a
vertical cross sectional view across a core or crotch region of an 10

al ternati veygiimg@asabl e absorbent article according to thgcipyAbdeen; FIG 6
is a vertical cross-sectional view of the article in FIG 5 depicting the
article when the absorbent core is wetted or activated; 15 FIG 7 is a plan
view illustration of an absorbent core enployed by an absorbent article
according to the pregent, invention; FIG 8 is a plan viewillustration of
an absorbent core efpFo%i8aPergpestive view af4disnogableabsorbent atticlgembedyingihe or di ng
to the present jppay@ghion;, 20 FIG 9 is a plan view illustration of an

absorbent core enployed by another alternative absorbent article accordi ng.

to the invention; FIG 10 is a vertical cross-sectional view schematic of

an alternative 25 . rticl ceordi t o, t he .i.nv jon; FILG 11 is
a vertical cr os's-se??lé‘g%g?po&’ipza\f'vvée&%r@?‘ﬁs@%%bpegﬁw ??ng?rﬂ‘élff’&gﬂ'gﬂisacﬁ%ent core
enpl oyyed by an mHdsmehdedicomdition;! e according to the invention; 7 noes i WO

01/ 05440 PCT/ US00/ 19493 FIG 12 is a vertical cross-sectional view
schematic of an alternative absorbent core enployed by an absorbent article

according to the inge6t4Ran effiéded ViRw oF the disobdbirtiQs 89IGS8Ct i onal  vi ew
schematic of an alternative 5 enbodi nent of a di sposabl e absorbent article

according to the invention; FIG 14 is a vertical cross-sectional view

schematic of the di I : . i Cl q,ﬁ}g j ct in the
"wet" condition; 10%@?@#%?@?8%%?«{1'{1%& Hggloagrso-ggs%él Onar v v?/%s?ggrérrati c of
an all®er nati ve altembtivti disposablefabsorbléns prtisielatmrdihys torthesinvertioh;j cl e according to

the present invention; FIG 16 is a vertical cross-sectional view
schematic of the disposable absorbent article of FIG 15 depicted in the

"vet condition;"  FIG. 6 isa vertical cross-sectional view of the article in FIG. 5 depicting the

article when the absorbent core is wetted or activated;

15 FIG. 7 is a plan view illustration of an absorbent core employed by an

- absorbent article according to the present invention;

FIG. 8 is a plan view illustration of an absorbent core employed by an

alternative absorbent article according to the present invention;

20 _ _ - o
FIG. 9 is a plan view illustration of an absorbent core employed by another
alternative absorbent article according to the invention; '
FIG. 10 is a vertical cross-sectional view schematic of an alternative
25 absorbent article according to the invention;

FIG. 11 is a vertical cross-sectional view schematic of an alternative
absorbent core employed by an absorbent article according to the invention;




15 FIG 17 is a vertical cross-sectional view schematic of a
backsheet/absorbent tore conposite enpl oyed by an absorbent article

accor di ng&‘?oﬂdg&oi.nventi on, FIG 18 is a vertical cross-sqisefivass Vi ew
schematic of an alternative 20 backsheet/absorbent core conposite enpl oyed

by an absorbent article according to the invention; FIG 19 is a verti cal
‘cross-sectional view schematic of an alternative backsheet/absorbent core
conposi te enpl oyed by an absorbent article according to 25 the invention.
FIG 20 is a verti cEf/G.ck%ysam%n@F&%u@ehme&f sfhematio) € acalfemstive bent

core conposi-t - : 1 Cle. ording to the
i nvention; 8 V\%’%&%ﬁ%ﬁ)&n@%&%ﬁ Q%’ﬁ%gt &E‘Pg}mﬁﬁ?@g téﬁesléﬁeélﬁgﬁ’i C
illustration of the construction of a topsheet/absorbent core conposite
structure enpl oyed ap, absorbent article according to the invention;

FIG 22 is a scherraﬁ/q: {}f 'saayvém"lajtcwsﬁe(ﬁg%“-"‘gé{?ﬁ 5?1153139? a9 altgmagye o nment
5 wal §/ absor begibédifnentcTARpbdaBleabicbednt irficle BRoRNB o il ventiBaOr bent article
according to the invention; FIG 23 is a schematic of a vertical

cross-sectional view of an alternative containment wall/absorbent core

conposi te structurep Lyed 'c@l”cr@@é%&&%%vie&oscﬁéﬁl%&' & ﬁﬁf‘lﬁg siiget O the

invention; and FIG 24 1s an alternative schematic of a ver

Cr oss- sect i onalkbsortent axficle nf FI&. 12 depicted/in thoo'twedl! comditionyval | / absor bent core
conposite structure enployed by an absorbent article according to the
i nvention. 15 DETAI LED DESCRI PTI ON OF THE DRAW NGS Upon revi ew of the

detanped descri pti ORIGNTS iNg RAKATRRBY-s60GorAl FTéw §chemati® \of (Rdaltiepative,
it.will be apparent  to one_of ordinary skill in_the art that the present

20 invention i §mhpdimentniiadisppsableahsorbenpartigle aprording 1o g IEIBURYEINCE; c| es and

nor e

FIG. 16 is a vertical cross-sectional view schematic of the ,disposable
absorbent article of FIG. 15 depicted in the “wet condition;”
15
FIG. 17 is a vertical cross-sectional view schematic of a backsheet/absorbent

core composite employed by an absorbent article according to the invention;

FIG. 18 is a vertical cross-sectional view schematic of an alternative
20 backsheet/absorbent core composite employed by an absorbent article according to

the invention;

FIG. 19 is a vertical cross-sectional view schematic of an alternative
backsheet/absorbent core composite employed by an absorbent article according to

25 the invention.

FIG. 20 is a vertical cross-sectional schematic of a topsheet/absorbent core

composite structure employed by an absorbent article according to the invention;



,
|

particularly, to disposable absorbent articles such as training pants or
other incontinence products. Accordingly, the present invention shall not
be I'imtedw®eiigssae Structures and processes specificallypgeggéopd and
illustrated herein, although the follow ng description is particularly
directed to a disposable diaper. The term 25 "absorbent article" or
"absorbent garnent” with which the present invention is associ ated,

i ncl udes various types of, disposahle articles and garnents which are

pl aced agai nst or i FlEr%bip aschematic illwstration af theconstactignof a topsheetiabserbenths or b
and contain  ValdOlbsn ' e ] /19493
FIG 1 depi ctsa‘{o:tn e aggg%%@g%gfgglaobﬁor |I?tlﬁﬁ%&3§€‘é§r§fé%éor ént
conposite 200 enployed in various enbodi nents of the present. invention. The
absor bent conposite 0,4 s .a prefabri cated sheet constructed fr.om

wat er - swel | abl e bOd;i%g’SZil ﬁﬂ%@%\prﬁf&vegﬁgle‘f’o?ﬁgc nvt'e%Sf%/f‘r‘B\w%ﬁti cles
202 ( SAP) whi chwall/sbsorbusticosd compPosite Bintuie emloyddbly af ¥sbrbeiitlayticld 2d6ording
mcro-fibrillated cellul ose 204 (M-C) and enbedded into the pores of a

| ow density norfRREIRVEHBYt r at e 206 and anchored thereto (i.e., the MFC
acts as a binder). As shown in FIG 1, the prefabricated absorbent
conposite 200 includes a |ow density layer 208 of the SAP and MFC, and a
hi gh-density | ayer FIG. 2% istanshematinef arvenicakerpssrsectiomal. vigw of sz alistnative

of manuf acturin . | | 200

ui tabl o for 1 bl SaRRbu. AP Cr® (G Ehoshlt ohliFud RINET by A OGS
Absori®ent Techrarticlggccbriiig tb thiedn¥edtidn; pnd and i s avail abl e t herefrom under
the trade name MEGATH N. The details of the manufacturing process and

ot her characteristics of the MEGATH N sheet are described in a PCT

i nternational appli GG 24isfah aRén&tive hbnaboof 4 $&HEA cfosd-RESHEEVIER of AR

PCT/ JP97/ 04606. The di sclosure provided in this and rel ated, applications by
JATI are her elpjtemnativs ¢antainmasat palliabsoghenteqre compasiipgiyopure smployediby an et hod

of making the agsohdeRict | tﬁ@ﬁwfrﬂi gCl osed in JATI's PCT application) .
we aE’I | '

I nvol ves di spersing water s
15

e SO

(0)

Upon review of the detailed description and the accompanying drawings

provided herein, it will be apparent to one of ordinary skill in the art that the present

20 _ invention is also applicable to other disposable absorbent articies and more
particularly, to disposable absorbent articles such as training pants or other

incontinence products. Accordingly, the present invention shall not be limited to the

structures and processes specifically described and illustrated herein, although the

following description is particularly directed to a disposable diaper. The term

25 “absorbent article” or “absorbent garment” with which the present invention is
associated, includes various types of disposable articles and garments which are

placed against or in proximity to the body of the wearer so as to absorb and contain

various bodily exudates.




20 bodies (i.e., the SAP particles) and the hydratable fibers of MFCin a
di spersing medi um of organic solvent and water. The organic solvent is

selected swolorbdaad it is. capable of controlling the swett/iu§wnodest he SAP
and di spersing the hydratabl:e fibers and, thus, ‘being mscible with water.
The nethod further involves separating the SAP and fibers fromthe

resul tant dispersion liquid in the dispersing nedium(e.g, 25 forning a

| ayer of a resultani_sluryy angd spreading_the slurry |ayer over a
supporting sheet). eh,"{"%/‘ﬁ"é_&‘i & E’iaW_g f‘?ﬂﬂ‘i’ﬂjﬁ?“l g{“F%%GI‘(é'b&beom t he
slurry layer) aafipdsits 200 enployed'fh FABROShb iAo the GrabehiOhiRas#0 The

PCTI USOCQO 19493 I'nh one aspect of the invention, the invention provides
vari ous adapt agbssrhentsompesite20ds b prefabtcatpsosheetconstimoted from weater-swellaidast

partially, by VG- ' | ct. of the

I nvention, a pF’E‘?gﬁaﬁP ?1 f?%%ﬁggé%e?%*éﬂﬁb%%%%?aégd&h@% Fsﬁ‘%”)iﬁ‘%z‘ﬁea%?"%?

pr opeilit i esdar e op litemiieell vith émmelye?ﬁa:]ﬂiﬁp-ﬂbﬁllagdiicsmds@biltm Mcly@g@ent
article and as var S .conponents 0 g inventive article, jncluding as
conponent s of Fﬂ‘ge‘lﬁ@g@ﬂ porgsy %@f‘iﬁnﬁﬁ's‘iﬂnﬁ@ﬁ?“ Whptzate E%q??"‘é* meeedwal |'s or
cuffs  (incl udiggetd 6. 4R VG hets h%\s 'Bﬁig@ﬁ.t /&%%QQHtFIGPE,%E%fH?&ﬂch’Ed

t opsheet / absorbent conposite, and other conbinations of these elenents..

10 I n one aspe@&bsogientrompasite200 insludes 4 low density lnyer 208 rf theS Aftand MEG eod s

properties ar tRhS | ' | of ite
sheet struct urgh Sul taﬁ’ﬁ?lep%@r&g{% %%@gﬁeﬁé‘?%%t%gégaép%g%%ﬁ%ﬂ%ﬁﬁa’ cle

desi @) by var wiprgfabticatddashicst ofothg tbsabert lvomp&sife 200dsuitable hfor rtieen pazyenin
substrate, varying.the conpositiqns of the.lo Sit | ayer t he
nonwoven subst x‘g'legt,lm\%f § "@"Y‘ﬂ%l’eg @y e JWM@%F‘%?@FWYW 1?%8‘“?@2& onent s
such as, for exadislavaildbltctheleftfienddr t’itademame MEGATRIN. 06 dehildfthyi Ng the
absorbent conposite at various locations in the article. or integrating

same Wi th var mspefagiigng progessrand pthes charagteristics) oF | the MEGATHIN shest arpese
variations ar edQ&HHéﬂEQPC’I‘%tQREt?onQﬁ{pﬁh&aubx?ﬁfePg}.'?%faéggggirléaﬁl@re?}%re%&%{ogher of

i ndi vi dual conponents of the inventive artic
fast & absor pt PEA/IPIT/84606; Thédisdpgure proddedin this frgtrelated applivationsdytTATDposi t e

sheet) is achi gf’e%%re%in%r%‘&a?éd%reere%&? structure with a | qmer

=]

In summary, a suitable method of making the absorbent composite (as

disclosed in JATI’s PCT application) involves dispersing water swellable solid

20 bodies (i.e., the SAP particles) and the hydratable fibers of MFC in a dispersing
medium of organic solvent and water. The organic solvent is selected such that it is-

capable of confrolling the swelling of the SAP and dispersing the hydratable fibers

and, thus, being miscible with water. The method further involves separating the

SAP and fibers from the resultant dispersion liquid in the dispersing medium (e.g,

25 forming a layer of a resultant shury and spreading the slurry layer over a supporting
- sheet). Then, the dispersing medium is removed (e.g, from the slurry layer) and the

remaining composite dried.

10



degree of cross-linking construction, whereas a | ower or slower absorption
rate is achieved by providing an SAP structure with a higher degree of
cross-|inkg struction. The degree of cross-1linkin ugdt ernal |y
and at thzwgglrl?ga@; of the 25 SAP structure) affects theq’grg?gmaggjgor bent
properties of the SAP including gel strength and AUL (absorbency under

| oad nmeasured at the standard. 28 psi). It is contenplated that the optinmal
degree of cross-linking and SAP absorption rate for a _particular

di sposabl e absor benin eneraspectofilginyeation, the invegtionprovides various adapiations oHr  and

after consideri e & ?“ r f | e5. .

article. In anﬁ@ﬁb%&{%%ﬁt@%ﬁ%ﬁk ﬁ%@oﬁgg"ﬂ%&“\)ﬁrﬁ’?%‘f %@Q’gé’ggféﬂéé%f
cross-1inki ng peoceise Inanethércabpény of tteninventign,t dplufatitycofsabedrbent camppasites es of t he
SAP structure,  as, well as serving th el ,strength, .AUL and other gross
absor bent pr op#RTNE SO @'Pﬁeﬁtbetsg’f'%."g‘éﬁ%rf%rlW?&P%P"B’bﬁlb&s‘gimﬁ’%e
description,  Bighbent Atitle!and ke darROF chifiydhehts OF the \iehtiverddficle,lihdtading asbout 20
to 409/ g SAP and |low 5 cross-1linked SAP have free swell capacities greater

than about 40 @§P@pomsnes akthedacksheet, topsheet ahsasbany eare, sopigingnh wAlls@r FHTHr esent | y
avai |l abl e absor(ﬁglggﬁngggg g%ﬁ&mw%@%q@&%@ rt%gégtfaggg%ﬁAP

materials and t as a reference. Ittt shou al so be noted
t hat typical Skbmpositeiindsthenprinbimationsofithese elememsiucts will have a greater
degree of cross-linking at the surface than internally (bel ow the surface),
10 thereby producing a material wth a hard coating or surface but which is

soft jgnd nore absonbéie of i invastichemultiple finetiangur advaatageons piopartiee  SAP

sheet (polyaspartic, acid),is characterized by 0.1 to 30% cross-|inking

(which is gened 9bjaipsddnp slggle[pﬁg'gbnggpcf a‘bﬂeﬁ’swd%@?&%eﬁﬁe%%f%%@m% ly

(which is genergldedifilispositie abBorBent gﬂcﬁ-deﬁﬁ)%pwtaryﬁ?-th&aﬁ@ﬂve@ﬁéqf ther eby
ai

i ncorporated by reference. 15 Belowis a nore detailed description of
conposi tions (S&P andlr ieswwniweyan subsirstes yaryisig the eommopitienst of the, low; density

enbodi ments of .t he i pavent| SRR € ?” -Aeda %Q&?ijugt? EofWed t hat
t he SAP corrponéaﬁ'felé a\’/‘m&]ﬁﬁgt“?}é‘?‘éa Igﬁaccdu% %ﬁh‘g\?g{rah%%o t he oabsorbent
conp@site. . components such as, for example, the degree of SAP cross-linking, and/or applying

the absorbent composite at various locations in the article or integrating same with
various elements of the article. Specific examples of these variations are provided

in more detail in the description of the individual components of the inventive article.

20 Generally, a higher or faster absorption rate for the SAP (and thus, for the
absorbent composite sheet ) is achieved by providing an SAP structure with a lower
degree of cross-linking constructidn, whereas a lower or slower absorption rate is
achieved by providing an SAP structure with a higher degree of cross-linking
construction. The degree of cross-linking (both internally and at the surface of the

25 SAP structure) affects the gross absorbent properties of the SAP including gel
strength and AUL (absorbency under load measured at the standard .28 psi). Itis
contemplated that the optimal degree of cross-linking and SAP absorption rate for a
particular disposable absorbent article may be obtained through frial and error and
after considering other desirable, interdependent properties of the article. In any

1



20 (1) SAP Surface Linkage Density. Various types of SAP materials are
avail able and prinmarily distinguishable by their main polyner chains, e.g.,

by bi odegy@gpssd or non- bi odegradabl e, salt resistant ofcrnoseessabi
resistant. In many of the.enbodi nents descri bed:herein, an acrylic acid

super absorbent polyner is 25 preferred. Absor bent’ propertles I ncl udi ng
‘absorbent capacity, absorbent speed, gel strength of acrylic acid SAP vary
according to the types and concentrations of surface , cross- A_I nkage agent.

However, it i sSVER¥n aﬂesveaﬁa@ﬁ%l%wmcﬁe@a@e 'P%E"%?‘P%@E -1 i nkage

density if a "Eaﬂgbnﬁ!é'oﬁhéSﬁ%ﬁ&ﬂe%@@eﬂ&&@&bﬁé&ﬁg& li nkage
density if a high free swel capaC|ty Is desired.” 12 01/ 05440

PGT/ US00119493grogsaips@pent mpm ofdhe styopurg. Genprally bt purposes ofidescription.c pr

hecdl o st ate. TERFPHCHSBRPRSVe fe bt (ABTR cripbiA R Bl O "
fibersstate). -1inkétisANhévbheé sﬁdﬂ&hﬁacﬁ%’grﬁﬁtafmmabbmmgxg SARynatdrialshe
enbodi ments of the |nvent be | es bout 10?&T§|“| n cut. 5 | ength,

but pref er abl yWhigh are; typigal Fé‘r‘ﬁ Pb%’ﬁliﬂ“& SR RE of the

enbodi ment s Ofcohsiaerb&lm@ﬂaoeslmédlsmnaem& ﬁfdtﬁtﬂa&n%@%gdagg%eﬂd& particle
si ze but preferab;épun er 400, u. Density of SAP. The density of the

SAP enpl oyed | shouldwlse he notedthatiynieal AR granyles erployedie theseproduciswi baven t he

range of about i red, SAP
wi | ? typical | y Be apﬂ]eeggg{gg% %Eéf“géflwa‘g%ﬁ@%ﬁ%@‘g‘gg?ﬁ@f‘g‘%ﬁ’ | ow
absorbent speettereby prducingla niatesialSeith alhmlicb;ting’ driswtfacedisbwhich 6s suﬁ ad g/ nR.

It should be noted weve t Ln . desirabl e
to apply ni xt‘ﬂ?’??bﬁpbeﬂb?‘}ﬁ‘?ﬁfﬁ@g) (%"é’ﬁ&"t‘? E’é’ﬁg %ﬂ?’g‘f‘g ié?hwg{y ar| ety of
purposes. 15 (gid)éHatactepized By 0 16586% ciB%E—hﬂlﬁﬁgl(wlﬁéh BgendralBl gyl tige of SAP

enpl oyed in various enbodi nents will vary accordi to the_particul ar

appl i cation, awfaeaand 0.19pt03. Q%eavmyly(wh@heswerﬁ Peesie-Ex qigafﬁlﬂaper
Ceneral ly, t h%&@?mg,th%&mrﬂﬁ*ﬁéd by reference.

15
Below is a more detailed description of compositions (for the absorbent
composite) preferred for various embodiments of the inventive disposable article. It
should be noted that the SAP components will typically account for over 70% of the
absorbent composite.
20
(1) SAP Surface Linkage Density. Various types of SAP materials are
available and primarily distinguishable by their main polymer -chains, e.g., by
biodegradable or non-biodegradable, salt resistant or non-salt resistant. In many of
the embodiments described herein, an acrylic acid super absorbent polymer is
25 preferred. Absorbent properties including absorbent capacity, absorbent speed, gel
strength of acrylic acid SAP vary according to the types and concentrations of surface
cross-linkage agent. However, it is generally understood to increase the surface
ss-linkage density if a high AUL is desired and to decrease the surface cross-
linkage density if a high free swell capacity is desired.

12



be the follow ng: 20 Absorbent Core: 150-500 g/n2 Back Sheet: 20--500 g/ nR
Back Sheet/ Absorbent Core Conposite: 50-500 g/n2 Top’ Sheet/ Absorbent Core

Conposi te: wiPmasfe9/ "2 25 Contai nment Wl I's: 20-100 g/ n2pé&sdiiaonssVven
substrate. From many of the enbodi nents descri bed herein, the nonwoven

substrate onto which the SAP | ayer is applied, is preferably spunbond and
SM5 (spunbond/ nel t bl own/ spunbond) (S 1/ M S2) (al t hough S 1/MM S2 nmay be 13"
iusG u WO 01/ 05440 PGT/ US00119493 preferred in sonme enbodi ments).
Preferably, differed® 84BMomphologyniSéRdisaysijabienia fikerstate proipprtiglecstatoner ( S2)
| ayers.. GCener | 'dﬁﬁg JoCL i :
structure of sgib%%%‘ﬁgh‘%&z@%f %ﬁmﬂ%y gﬁg(rﬂg\g/ﬁg %éﬁlgg&gr%ﬁag% rt |Ar11ég;;t{tgyer)
shoul d be a fi nefetdnieash ofithd statey exceptdibersstate)t Thetype of fibkr-gtatp SAPIprdfgallpunbond.
A mddle 5 |ayer of t bl shou have.a structure i woul d _adhere on
both si des.  Forin gy OF ik SEBOES BL e A eich il b i oot o ARy ¥ e
resi stsance of desgth, baPprefirabRclessfthants o ParticRGtateS AP elploydd it kehedf e about
400 mm AQ such that the A SMS (whose ratiqQ is between the M| ayer. and the
S2 layer) is higrpodimpnts qfithy ingentipg wilhbg smajler thap abayt S partiglesize by v j

the range of a%&ﬁaﬁ@lﬁmﬁeﬂﬁo /2 and its three conponents is preferably
included in the folldwmng: 5-15 g/nm2 S 1; 5-10 g/n2 and 10-20 g/n2 S2. (7)

Absorbent core and topsheet/absorbent core conposites. For these 15
arge ampunt - of SAUTEYIE "4, SAPE, 198 deRnChr e SRPRGUEIATHS sl T T
or rai o of M amsboditintsiodthe invantirinewill bbin thexihgewif stgput hB todisO gemt dfaleiph r at i ons
e P el ettt hebe TR ey A WAPbAIES 2 Pl e 0ERIP ST 519 15 O/ 2
.5 g/m®. If low absorbent speed is desired, the SAP density will be about .6 to .9
g/m?. It should be noted, however, that in some applications it will be desirable to

apply mixtures of both types (densities) of SAP to achieve a variety of purposes.

15
(4) Mount volume of SAP.. The mount or substrate volume of SAP employed
in various embodiments will vary according to the particular application, and more
specifically, whereit is applied in the diaper. Generally, the SAP mount volume will
be the following:
20
Absorbent Core: 150~500 g/m?
Back Sheet: . | 20~500 g/m?
Back Sheet/Absorbent Core Composite: 50~500 g/m? |
Top Sheet/Absorbent Core Composife: 50~500 g/m?
25 Containment Walls: : 20~100 g/m?

(5) Nonwoven substrate. From many of the embodiments described herein,
the nonwoven substrate onto which the SAP layer is applied, is preferably spunbond
and SMS (spunbond/meltblown/spunbond)(S1/M/S2)(although S1/M/M/S2 may be

13
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concentration of Mis 0O, the conposite is corfposed only of spunbond); and
5-10 20 gln2 S2. (8)-Containment wall and contai nnent wal | /absorbent core

conposite. S the contai nment wall should be water-rgsi JLsuch as
welofAcyy FEpRiAhs

t he backsh mlar conpositions will be applied in odi nent .
However, the containment walls 25 are generally thi nner than the backsheet
but will preferably have a high ratio between Mand S2. The following is
one conposition suitable for this enbodi nent of the invention: 4-5 g/nR
Si; 5-7 g/ n2 Mrefened in song eifboliznents}t MEFethbhf) Gffetentypés dFchnbBrPOM@aner al | y,

the prefabricated or hent osite sheet 200 | oyed jn the, various
ganbogi ment s ofuﬂﬂ?éaiie"éﬁPWB"r(ggggmr‘gﬂe@i'_ .z%]osq'ﬁwsggﬁf"éﬁwrdcgﬁ?“g&ﬁ‘(%nt t han
i's conventiona} ﬂué?'@@ﬁcﬁﬁ@%%ﬂﬁﬁﬂ&i&. 2! (Wh?ch'xﬁ%e"ﬁé\ﬁﬁﬁd%%%upﬂogﬁrﬁl%%‘i)z < s

conpact ness and abl e absorbency due to the mcrofibril (

per spect i ve  vi gheulskbea fitie dernierani bavgiaslenssstmecture of paper like spupbende Amiddle of a

di apeg 10. FI ' t Bﬁil{ diaper 10 in
a gegneral ly f aﬁiﬂ&é‘#gﬂﬁ%@fﬁ%&&%%ﬁ% gura‘%i%iﬁ&vﬁélg%%%gﬁfgg}e#&fb assumes
during one point in the manufacturing process (when it is stretched in the

| ongi tudi nal directjon). .10 As w || be, expl ajned further bel ow,.the web
structure may be su%?éé’&@ﬁg?%aﬁﬂwf’m&f‘s@%&é? %"éél"@"&” 3(5‘.8?1‘?%87 or
ot herwi se nani poy pinPAlg bPat 1QAEP08 ndh/ARGREHreRrdbly?dbBht 400 mrh/A @ shéithatfigsl or
final form To facilitate description of the diaper 10 enbodying the

i nvention, theSHSIwhpsaratimisbetween the M layerang the & Iaver) ig hight Theifotl basis s AA, a

| at eg@l |y extg,g%g’ | rB@er | L | ndi ng
Si deweldges 90, a p%%ﬁ?ﬁﬁ%g@gﬁﬁglggge §£%mkgﬂ%eif%%hhe¥%ﬂg%@m de
edges 90 (see &inponditsispraferaply ineludedinghictfolibwing: Saks gmARN ; S+hig/ow Myeud 10

I ncl udes a fi,r?‘%~ (ng?rn{ lon or front waist region 12, a second end region
or back wai st &1% 17 and a crotch region 16 di sposed therebetween.

Each of the. front and back wai st regions 12,14 is characterized by a pair

of ear regions or ears 18, which are |ocated on either sjde.of a central
body (7) Absorbent core and topsheet/absorbent core composites. For these

15 composites, a high concentration or ration of Sl is preferable so that a large amount
of SAP may be mounted , but should have a lower concentration or ratio of M and
S2. For example, the following ratios or concentrations will be preferred in many of
the embodiments of this composite: 10~15 g/m? S1; 0~5 g/m* M (note that if the
concentration of M is 0, the composite is composed only of spunbond); and 5~10
20 g/m? S2.

(8) Containment wall and containment wall/absorbent core composite. Since
the containment wall should be water-resistant (such as the backsheet), similar
compositions will be applied in this embodiment. However, the containment walls

25 are generally thinner than the backsheet but will preferably have a high ratio between
M and S2. The following is one composition suitable for this embodiment of the
invention: 4~5 g/m? S1; 5~7 g/m? M; and 5~7 g/m? S2.

14



20 portion 20 and extend laterally fromthe side edges 90. A fastening

structure 26 (e.q. a conventional tape fastener) is+affixed to each of
the ears Y the back wai st region 14 of diaper 19C'rlﬁ§00?1 in FIG
3, the dlaper ?8 Is characterized by a generally hourglass 25 shape

wherein an internediate portion of side edges 90 (generally I n the area of
the <crotch region 16) is bi ased general ly upvvardly (i.e., topartially

about ho vel st AP PRAEr A ohent somblosk BEBALUBPBHIn Ko (1 ont |

wai st area of v&flﬁs&ﬂﬁé&hw&&ﬁh&lﬁféﬁmﬂ\@cﬁﬁmﬂmﬁyi ghé‘rsmtcbmémamnacent the .

back wai st area, and the crotch region 16 fits 30 about and underneath the
crotch area. iFsopyentional,pupcsabsobencyeultra ightweightness, thinpesgcgmppctnesgand) 13 WD

01/ 05440 PCT/ #ﬁ?g/ﬂs%éd%ﬁcy%?% Biscrsfibll the back waist region 14 are

br ought aroun e wal st e wearer and toward the front and into
alighment with the ears 18 ofthe front waist region 12. The securing

surTace ey be | 0sed i ob ke Bigh i B P8 kg, L °

| ocated on th@faeakﬁerﬁol&mhiﬂm&wmompaslﬁwmuemé&mdxaﬁade ﬁQCUrab| eto
the ears 18 of the back waist region 1 I s an expl.oded view ofthe

di aper in FI Geenerallyflat and ‘!Qf‘ﬂ‘ileérf@ %F’I‘%W@‘ thS GiaP%’b‘Pé‘s‘f“H%esf’H%“%ﬂ‘@sent
invention t yptaﬁm &&%ﬁ%h&ﬁﬁ&s&&éﬁ%&ﬁ:ﬂxeﬁbﬁgﬁﬁdfn%mﬂ& layers

I ncl ude a bac eet 60, "an absorbent core 46, :an acqui sition Iayer 48, and
a ttpsheet 50Aswwmamdm@memmmmwzmxb@upmquen@wml nment

wal l's or |eg cge %a_]gé'v?eéeﬁ%&gr ng%BM%mnﬁggﬁg&gﬂfﬁgPongl tudi nal Iy

preferably eq ast one or “nore space
el asti ¢ nmenbeins fifished br fial forine Te fwilitate Hescxripticntod thealiupeol0 dnbedying iheper

Usi gt he. pr cFABHOBABE ISR ISR  apRar =P Rg isehdh & INFEY, aper 10
enpl oys a backghianls coitrd as BB AR 8f bhmARaRy ékfending@ side &iges 902hnd a pair '

15 of end edges 92 which extend between side edges 90 (see FIG. 3). Along the

| longitudinal axis AA, the diapei' 10 includes a first end region or front waist region

12, a second end re_gion or back waiét_ region 14, and a crotch region 16 disposed

therebetween. Each of the front and back wai'st.regions 12, 14 is characterized by a

- pair of ear regions or ears 18, which are located on either side of a cenh‘éi body

20 portion 20 and extend laterally from :the side edges 90. A fastening structure 26 (e.g.,

a conventional tape fastener) is affixed to each of the ears 18 along the back waist

region 14 of diaper 10.

~ Asshownin FIG. 3, the diaper 10 is characterized by a generally hourglass

25 shape wherein an intermediate porﬁon of side edges 90 (generally in the area of the
crotch region 16) is biased generally upwardly @i.e., to partially form upwardly

disposed longifudinal walls 34). When the diaper 10 is wor_n. about the waist, the

front waist region 12 is fitted adjacent the front waist area of the wearer, the back

waist region 14 is fitted adjacent the back waist area, and the crotch region 16 fits

30 about and undemeath the crotch area. To properly secure the diaper 10 to the wearer,

15

Ili'lll



extends beyond the core 46 toward the side edges 90 and end edges 92 of the
di aper 20 10. In one aspect of the invention, the inventive backsheet 60 is
construct egqvdoiasaeg Si ngl e-1ayered material sheet of a ppetmaBéiesased

absor bent conposite 200. As## di scussed:above, suchia material sheet

i ncludes a | ow density, absorbent |ayer 208 of hydratable fine fibers in
the formof mcrofibril 204 obtained fromcellulose or a derivative

t hereof and a b\%ﬁ? Q‘éhi ?é}?’ d 25
bonded t oget hte)trﬁg a@@ﬁoefﬂ% cro ?l% %‘6%}%& Rdf?‘m’%%égg’go %ﬁt | ayer
208 is appli adwaslthcﬂm&andigtoahglmmWHbﬂBnarSL&fshdfsmxmﬂgiﬁn 1RrHfeer abl vy,
fine particles of ,a soft Ilnk .e., fast

absor bent rat €Y “%Pg%!&()ffjé‘r“??%ﬁ‘&f‘ R OrpApyi F%dq’ﬁrl@ 8r °r§‘?ﬁ?tf°f ﬁ’l’ﬁ“"t?aé SAP is
adapt ed to gelthblrostkvaisd réghm 1rzomyﬂﬁve$ym&tfa§é&rs 26RR4y bddcatcl On (RBrsear | i er
di scussion). The nonwoven_ substrate side ofthe conposite 30 sheet 200 is

posi P oned as Brefdhg Eont ¥gist srgiond a?ﬁ@a%ie&%b'é“@%ear%ﬁ pEthe hackypgistsj de 16
WO 01/ 05440 PG %U,?.QQ/ 19493 of the sheet 200 is positioned as an inner
surface of the Dacksheet 60 and faces the absorbent core 46. The nonwoven
substrate 206 may be. provided with printed graphics as is known in the

art. 5 To render C er ne acco t nt.ion,
various inter- depeﬂfil Aﬂ?g&g@l&déﬁge& ?&ﬁﬁggﬁlvgﬁﬂg%& c‘gﬁ?P ‘éf“reA | ower
gel strength &&Rat(leforgxeppesemmfeduhytybﬁm@;e;ﬁl%?gghd?Ikddg%yﬁ{shghibﬁgﬁren

construction practj Ceﬁ ayses. the %'&P
wet tH0d SAP parlfyess e éﬂgé’l‘ tbent foreAfy am peawisifionggyer fR,Mmd ge of
these particl etspsméétqug |ThE Bfdper stuBthre aléafmélﬁf‘es %%ﬁtofﬁ&{téiﬁﬁl&ft%vallktor &goul d ne

10 noted, however, that too | ow of a gel stre can cause t
particles to cuffe 34 dispossfl upwardlsfzem tmdnﬂhe?!ﬁ@smélpenff{rdﬂ!ieqmpwde\aidaﬂr al | ow

| dt SAP wi | |
cause svel || g ok Badtd S, tongthdif HastEinlndls 35 O B b ononty <1
passing of | i cwlew thiwemy ofithesegliapef Elerhelrts br axvonaibination bfthese eRmehtsp@iyds i N t he

e enol | SABCTICEA At Brgs e Pipaesobaeofbeypgpete a0 © =10 T 91!

BA! ET
. The diaper 10 employs 2 backsheet 60 that covers the core 46 and preferably

extends beyond the core 46 toward the side edges 90 and end edges 92 of the diaper
20 10. In one aspect of the invention, the inventive backsheet 60 is constructed from a
single-layered material sheet of a prefabricated absorbent composite 200. As
discussed above, such a material sheet includes a low density, absorbent layer 208 of
hydratable fine fibers in the form of microfibril 204 obtained from cellulose or a
derivative thereof and absorbent polymer particles 202 (SAP) intermixed in and
25 bonded together by the microfibril 204 (see FIG. 1). This absorbent layer 208 is
applied as a coating on a nonwoven SMS substrate 206. Preferably, fine particles
(e.g., <100mm) of a soft, low cross-link (i.e., fast absorbent.rate) or low gel strength
SAP is provided, such that the SAP is adapted to gel block on the nonwoven substrate
upon wetting (see earlier discussion). The nonwoven substrate side of the composite
30 sheet 200 is positioned as an outer surface of the backsheet 60, while the SAP side

16



wi Il affect the perneabilityfunpernmeability of the inventive backsheet. The
net inventive result is abacksheet which, upon activation, exhibits a
useful rigdwesabum strike through. (RCST) without | eajéPgsonAeRCST val ue
as | ow as about 2 inches 20 may be adequate for the inventive di sposable
article, although values closer to about 36 inches will probably ensure
prevention of blotting through (i.e., when the wearer sits down on the
article) and therefo ar e . nor referabl.e. cordi acksheet of

the | nvent veohire sk a0 8 R af bt 3ikate of S Buckfid 40 ot ROS B

andprovi des i afyofbéfiticdré @8) Thiei doywowrdhesnbshiate, 206hmaybe prokided with pintdéd and

br eat habl e, but upon wetting, a thin, gel blocked layer is fornmed (i.e., on
the inner suPteRBigs &¥if kRowLBs Akt ) which renders the backsheet
substantially liquid inpervious. In yet another aspect of the invention, !
the thin, liquid inpervious gel layer is 30 fornmed (upon wetting) between |
t he &bsorbent cor eTamnderdbackshaetimpemeeableagcording to the IveRyonovarQBsintsr-
PCT/ USO0/ 19493t | i nat of r aqi L ly-film
| ayer under tﬁ%”e@%r%gs ebﬁﬁl' ﬂpgﬁéﬁ%s%y%gg%{sgﬁg%g. &l@%g@%@%ﬁ é%g%g’n) .
However, unli pevideé byriower evss-lilikinposradther coadimwtitre ptactives) causestthagelenpl oys a
poly-filmlayer, that area ofthe i ntive article.i nqrmal | y. breat habl e
(i.e., when °1§@°7@F§W‘Pl o, ete géﬁé”“@&ﬁ)é‘? t"l%?ggt.he%ﬁl?eé%yé’ﬁv%“%e to the

el imnation ofeakd}@ of BHe¥e pdrticTed %ﬁhﬂﬁ‘?&iﬁt@"@ﬁthe sHeBitrabtufll, dpGiouRideuct ure is
produced. The absorbent conposite 200 for the backsheet 60 in the Figures
pref@rably engiedhoweysm that top lowef a gelstrengBiran rauge thg gel pagicies te opzg oty / np

suspended in . o r.hen 1 q%ﬁg Ls%%rﬁﬁgﬂtﬁ gph.nonwoven
| ayer of spun: oﬁé?é%gﬂdw%@%%/(%ﬂ% %ong’o‘??ﬁﬁ aS?ng a tot a?lschga%i s wei ght -
of about 20 t Altéinatively? a higheSADESARNicanseswdlling gel phfiicles toypress againgt t opsheet
50 is placed in clogse proximty ta. 15 .the skin of the wearer. The topsheet
50 is preferamW@F{?ﬁéﬁ%P?séﬁ’ﬁ 98%‘}1?8’1‘3"?"&‘53’{1 strikethrough and a reduced |
tendency to rewet froma liquid pervious material. In this way, such !
atopsheet 50 perm } g, ROt M ChisC RS b oli2Rhed e BNk Srhib 538 2° 1O
and of the substrate, and higher free swell SAP (which qorrelates with cross-linking)
will affect the permeability/impermeability of the inventive backsheet, The net ‘

inventive result is a backsheet which, upon activation, exhibits a useful rising column
strike through (RCST) without leaking. An RCST value as low as about 2 inches
20 may be adequate for the inventive disposable article, although values closer to about
36 inches will probably ensure prevention of blotting through (i.e., when the wearer

sits down on the article) and therefore, are more preferable.

Accordingly, a backsheet of the inventive disposable absorbent article is

25 relatively thin and provides improved flexibility. When dry, the backsheet is soft and
breathable, but upon wetting, a thin, gel blocked layer is formed (i.c., on the inner

surface of the backsheet) which renders the backsheet substantially liquid impervious.

In yet another aspect of the invention, the thin, liquid impervious gel layer is
30 formed (upon wetting) between the absorbent core 46 and the nonwoven material,
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toward the core 46 nore quickly, but not allow ng such discharges to flow
back through the topsheet 50. The topsheet 50 maybe constructed from
anyone of a wide 20 range of liquid and vapor perneable | alid=C

mat eri al s. wﬂ@%ﬁsheet 50 .ray consi st- of or inctude nonwoven webs of
natural fibers (e.g., wood or cotton) or synthetic fibers (e.qg.,

pol ypropyl ene or polyester), or a conbination of such mebs or fibers, or
aperturedfllm 25 Onetops terial e, for |nvet|ve gar nent
is a 15 g/ n2 spbere li}t? ér?'éd’é'%q’l ENEJ“H%‘?F\“R 8Hs of

Hol on, |srael. J@sa&kﬁée@aemeﬁatcwfmmﬁ)tﬁe%@&tmmm &eﬁ{ aﬁpwame a
surfactant so as to facilitate liqurd transfer theretﬁrough especi al Iy at
a central zone absorhmmlethatemplwsheelv-ﬂlmd@tee@%mOfﬂheuwsmé'e %n |nner
surface of the ¢ shapce

havi ng rash pr&?g'ﬂ nb-gggh?}ato%gg lﬁélf )n%h%@ﬁﬁﬁﬁg%%é@bgﬁ g}gg}verd) 18 i
WO 01505440 PCHuU%}Hehﬁ#ﬂ&ubmobﬁhe pelykfiloii layenta thinner, siompidn dipers@rucard isr ned
froma single-la rf%j material sheet that covers substantially the entire
area of the di s&%‘g‘& absorbent article 10, including substantially all of
the front waist region 12, back malst region 14, and cross regions 16.
Further, the ear layer of the inner %l)on 18 is forned fromthe 5 sane

singl e topsheet mat élihpabsodmtcommytem ke basksheetq in the Figussipreferablyt ar y

with theis to e eet

material. Altern ?%tgﬁ?qn% élhtg{)ng{sl 9{’5 Q%m %1@?%’#:@@5\%})?&18%&%\59 pl e

di f f dent naterabadrbem/rﬁonipositsr%(helsmmmdya a mmdrvemflayeh@ftappntbead/nﬁﬁ such a
I tipl i 2t d

Gi 1 erent " zonedigym e tond Eheottindis Spiane noRhf oo SALBER) 0"

particul ar enbodi nent of the invention, the topsheet 50 is raised or
spaced, at |east partially, above the core 46 by a plurality of
| ongi tudi nal ly extending el astic st r oRGBSHEET The strands 102 form spaced

apart When the diaper 10 is worn, the topsheet 50 is placed in close proximity to

15 - the skin of the wearer. The topsheet 50 is preferably soft, compliant, exhibits good
strikethrough and a reduced tendency to rewet from a liquid pervious material. In this
way, such a topsheet 50 permits bodily discharges to rapidly penetrate it so as to flow
toward the core 46 more quickly, but not allowing such discharges to flow back
through the topsheet 50. The topsheet 50 may be constructed from any one of a wide

20 range of liquid and vapor permeable hydrophilic materials. The topsheet 50 may
consist of or include nonwoven webs of natural fibers (e.g., wood or cotton) or
synthetic fibers (e.g., polypropylene or polyester), or a combination of such webs or
fibers, or apertured film.

25 ' One topsheet material suitable for the inventive garment is a 15 g/m? spun
bond polypropylene available from Avgol nonwovens of Holon, Israel. The surface
(s) of the topsheet may be treated with a surfactant so as to facilitate liquid transfer
therethrough, especially at a central zone or area of the topsheet located over the core
and an inner surface of the core. The topsheet may also be coated with a substance

30 having rash preventing or rash reducing properties (e.g., aloe vera).
18



ri dges 152 on. the topsheet 50 in valleys or depressions 154 between the
ridges 152. 15 The valleys 154 are tacked down to the core 46 at bond

poi nts 10 0@ %& the acquisition |ayer (not shown). Such a "tented"

t opsheet %8s 1iquid received is therein into t hBCTHES0E9493
depressions 154. As will be further explained below the core 46 according
to the invention is preferably constructed fromthe prefabricated

absor bent conposite 200. The core 46 is designed to absorb liquid received

bel ow 20 the topsHBeRe Bupogiment. dhe tenshedt SQjsdormed fromagingleclayarenatediad SAP fi | |
e rones,of aulanu g RSB IEEkR 5 el B 109

al so further rei nforces t nmensi on
Pref erably, t Hacluoding&ébstaptialyngl! ofthel frofit veaighregianl 12, packodaist region 14, and

| ongi t udi nal | y- ext endi ng, eral l aced-gpart core segnents (see

descri ption of TOESFR, Uc#t“ﬁhgs Mﬁr@gg}wgﬂ%&% 18ig formed Somrthander t he

"t entsed" topshaske shhle@opshééBmht&ﬁﬂhﬁ@ﬂﬁisﬁh%{&&?ﬁreﬂota%éﬁg ﬁ;ﬁ%%witﬁ@g core 46
|

may be a single sheet structure having stinctly higher

concent r at i ondepshest {8 in forming jatexal extensions phihetopshectagteriab oAlternativelyethe F| GS. 6
el ons” ! o . e Tt ab
and 7). Vari aloaet 80 nlabd s9eE 68k ilfiflc HARIH maiB AL WRIHORG Ackess Y1 L aP! €

for the "tented" topshéet configuration, I SCUsSSse
is is is 1midhofthetqshestSquath 41a0liplepitdSdesign atlows fonereatfonolfigreferreddi ment s

of inventive q'l 599? iﬁggg bent article,. the SAP absorbent |ayer nay be
coated with a™m scfg%(? y r{)zﬁﬁ%sbcf@heﬁﬁ?%ﬁt'al. The coating acts as a
barroer or menbrane that initially slows the |iquid uptake, thereby saving
SAP capacity for additional o econdary discharges. In this regard, the 5
coating evens out %@%&Mﬁé@%a@gvﬁ@mmba sentofghainvantiendbet i ng may-
take the for rdgahec 5 isini& &?lspdted Gi IRAsEparidfll %b@ﬁie‘éoﬁ%l % !al urgl'itgﬁ}'or

'S

menbrane. I n one enbodinent, a light coating of mnera | pplied over

t he SAP longitudinally extending elastic strands 102. The strands 102 form spaced apart '
_ ridges 152 on the topsheet 50 in valleys or depressions 154 between the ridges 152.
15 The valleys 154 are tacked down to the core 46 at bond points 106 or to the

acquisition layer (not shown).. Such a “tented” topsheet 50 directs liquid received
therein into the valleys or depressions 154. As will be further explained below, the
core 46 according to the invention is preferably constructed from the prefabricated
absorbent composite 200. The core 46 is designed to absorb liquid received below

20 the topsheet 50 and to swell upon wetting such that the SAP fill the zones or voids
under the topsheet 50 (see FIG. 6). The swelling SAP also further reinforces the
three-dimensional tented structure. Preferably, the core 46 is comprised of a phirality
of longitudinally-extending, laterally spaced-apart core segments (see description of
core structures below) each of which are disposed under the “tented” topsheet (i.c.,

25 in the void areas). Alternatively, the core 46 may be a single sheet structure having
distinctly higher SAP concentrations in the void areas than along the bond points (see
FIGS. 6 and 7). Variations of this type of core design, each of which is suitable for
the “tented” topsheet configuration, are discussed further below.
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absorbent |ayer (e.g., over the surface of the SAP granul es). The coating
retards the 10 initial uptake of the SAP and allows nore tine for the
liquid to in the article. Preferably, the mn 1l s applied
at a conceﬁwgﬁgﬁﬁ of about:'0.11 g/g of SAP to about 1%&]6”53@%%%
(dependi ng on the particul ar product design). Alternatively, the m neral

oil may be applied in specific target zones. In this way, the received
liquid is encouraged to initially spread to uncoated areas before the

coated 15 areas ar@%%??‘?ﬁ?ft‘%&?“&?ﬁ’%q{mvénmﬁpmabhW@hﬁbdﬁ,@mt t he
prefabricated T3P Frhé:- 9
over the | ow dglr?g?"?;!/ﬁ?%;‘/er 2{8% %gcﬁg&pwg#%g?ejdp@sorgha%ﬂco?r‘b03| te 200
i s disposed i ncﬂ!ﬂtﬂeseﬂambaﬂ'egmmembmhdmdmapﬂyalom tielikmidogredke Ahérely e 20

(i.e., over th n 3 bot h th she nd co e (|. ., In
one materi al ?vﬂ%#ﬁ?%&pa{;% goérafi&lé?’éa °’i’ﬁ%°’t’m %’F :‘tnstg’é ther eof may
al so $rovi de tbmmgmmmeab&mﬁmegtﬁteewwé@rdls‘c @b?ﬁé&&ﬁg:ﬁm&ihé e 200.
ABSORBENT CORE_25 An absorﬁyt core_ 46 enpl oyed by the di sposabl e absor bent
article 10 actompfay veee SF‘mFeHWTSPqus“B%t@Véﬁ&EPy%h@P? ucted with the
prefabricated absorbent conposite 200 (previously discussed). Mre
particularly, such an absorbent conposite 200 for the core 46 typically
consi sts of a rel atkmmpgmehbfatllghmm@mmmtellllsedpphczbﬂ\edﬂmm a super

absor bent poly r Cc 0 |nven

t her ef or e, nea Brb%ﬁtr%ﬁ:gi %‘?@g gﬂ%w ?B’sﬁea‘i émrr‘ga'iﬁf i aI 20

VO 01005440 Pdﬁiﬁas;aﬁwmmae SABundhnmmoﬁAﬁhdomm HRidab ﬁxfe@w& ihme T egul ar
e invention,

di aper core. ous enbodi nents of t
wherein the ab edéﬁ%‘?"?‘ﬂ%ﬁ*’ {s applisdistb & pencentmtion °G‘!11°P?%b7c3/&§ft he
primary or uni SAPYtoeitB%ﬁEflIOglgf of'ﬁl’c?de@eﬁﬁﬂgJ%%E paﬂfé%r%‘ﬁ{@i Bedi

0

el ements are |d3nt|f|ed 'l ke erence nunerals wn 1n hese 5
dr awi ngs, the ﬁWE?H"ieb’ethéW&ieﬂmybémﬂlwﬂapwlﬁqt&gmMehthtﬁwaheheabsor bent

conposi te 200, reeelmdamléeﬁ gﬁi"ﬁstn'ﬁﬁﬁbjs?}(eg&tdﬁ} ﬁﬁrw o s'{“F Sty SAP

| ayer is applied in a segnent
spacl apart zowreas|ass/astivated and begin to swell

In one embodiment, the prefabricated absorbent composite 200 includes a
topsheet layer (e.g., over the low density layer 206). The prefabricated absorbent
composite 200 is disposed in the crotch region of the disposable absorbent article

20 (i.e., over the backsheet and provides both the topsheet and core (i.e., in one material
sheet) for the article. The topsheet or a section thereof may also provide the
nonwoven substrate 206 for the absorbent composite 200. |

ABSORBENT CORE
25 An absorbent core 46 employed by the disposable absorbent article 10

according to the invention is preferably constructed with the prefabricated absorbent
composite 200 (previously discussed). More particularly, such an absorbent
composite 200 for the core 46 typically consists of a relatively high loft, nonwoven
material coated with a super absorbent polymer structure. A core according to the

30 invention is therefore, nearly as thin as a typical nonwoven substrate raw material,
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Is nmulti-tiered layers, or in other variations. 10 Each of FIGS. 7 - 9
depicts a continuous sheet 700, 800, 900 (including a core structure)

constr uct%u%yg“ prefabricated absorbent conposite havigergsophgssa! ity of
di stinct, spaced-apart or segnmented SAP concentrations or |ayers deposited

on a nonwoven substrate. 15 The plan view of FIG 7 depicts a conposite
structure 700 (and prefabricated absorbent conposite) in which the

| ow- density P | ayer r concentrati.ons i t M-C) | ed.over a |
nonwoven subs ‘fté'?ﬁxﬁéglﬁ?sﬁsd% domddp Fféﬁn?éﬁmgésm%b 8'ifi’l‘?,‘h a design
provi des uncogirRds RaMEdiments 0TBS intertioRS Whereih the abSAPdestiitibdbalsorbddS. . The -

wi cki ng zones 101._ are particul arly adapted to wicking (i.e., 20 w cking

zones 701) an®PreRosinsQinatikizesasibe pEmery ovumitary demeyrf Sesisaiactere. alck in  the
lateral dir ecivhéé'gg 1ikk Eidfichts %!id&ﬁﬁ%&rﬂ)?gﬁe.réf&eﬁ&'qu’sh&miﬂh rbent

capacity of AP 1's maxim ze l'y utilized . More specifically,
t hi S5 segnent edrawings,gthe investiveccore #6it may) emplofp a uniformlayer of thef abisdrbentet t ed out

and al so reduces pf ure between he, SAP parti.cl.e |l owi ng
liquid to 1 oHumeRIEAm, o e mitnn B‘F‘HEPBT ¥ “ég’ﬁ‘c‘%ﬂﬁ‘%‘?g&}égﬁgﬁﬁw.
Preferably, tigpli¢d ilf dsepinehted 156y & ifi,agheewise, diflinci spaderapait@oniclagers, inf about
1-15 mm and the w cking zopes have a wdth in the range of about 1-25 nmm
In the enbodimltirtisudlayars 9r inptheg yanatigns. i ew of FIG 8, the conposite 30

structure 800 (or prefabricated absorbent conmposite) includes a nonwoven
substrate 21 Il it WO 01/05440 PCT/US00/ 19493 |ayer 803 onto which
di st@ nct, spaced- Hasheof BGS. THispintse gentispenssheet)00, §8),04inglyding g eereappl i ed.

of “the hi gh- cipeiry SRl bEd Bemechaftd it ook fing ARG, de T P OO0
ext endi ng segdistiricg dpaceg-apartiassegmentéd SAK coiicentrdtions prlayers [deposétethon he dot s 805

are 5 uncoated w ckin z%nes 801 which all ow the SAP dots 805 freedomto
expand or - nonwoven substrate. - : _ -

15 The plan view of FIG. 7 depictsa composité structure 700 (and prefabricated
absorbent composite) in which the low-density SAP layers or concentrations (with
MFC) is applied over a nonwoven substrate 703 in longitudinally-extending
segments. Such a design provides uncoated bands or zones 701 between the SAP
segments 705. . The wicking zones 101 are particularly adapted to wicking (i.e.,
20 wxckmg zones 701) and allow the SAP segments 700 freedom to expand or wick in
the lateral directions without gel blocking. In this manner, the absorbent capacity of
the SAP is maximized or fully utilized . More specifically, this segmented design
ensures that the SAP layer will be fully wetted out and also reduces pressure between
the SAP particles (thereby aIlowing liqgid to flow therebetween and promoﬁng

25 complete saturation). Preferably, the width of the core segments 705 is in the range
of about 1-15 mm, and the wicking zones hav_e a width in the range of about 1-25
mm.
In the embodiment depicted in the plan view of FIG. 8, the composite
30 structure 800 (or prefabricated absorbent composite) includes a nonwoven substrate

21
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wick in all directions wthout gel blocking. Again, such a design allows
full utilization of the absorbent capacity of the SAP by ensuring conplete

wetting a @%U{Pi ng the pressure between the SAP parti gbgise erably,
t he SAP dg?gog will have:di aneters i-n the range-of abou'tﬁai oﬁgﬁgOmn and

are spaced fromone another by 10 an average di stance of about Immto 10mm
Al so, the arrangenent of the SAP dots 805 is preferably a staggered

pattern as sho N, Fl G .8 ch, that, the areas of the ] Hign onhes 801
are general l'y W?@?W?W‘%‘ﬁ%&%ﬁq‘ma? ok ‘ﬁn@n@“mr% E?séq?ot her
conposi te st r gk uplie@ OPheSIIObyibdherationy afel férhied By Bistinct doticd Or RARIRNAYRE
absorbent core_according to the invention. The spaced-apart segnented SAP
| ayers 903 eacwwﬁahﬁwi%%mmwcse§% to gedorgitrdinelly- appl i ed
onto a nonwovetgm,ﬂdg@tsq3 | 435 > : ' e

descri bed as provi |nggﬁ%ﬁp%%ﬁcdgﬂ%?g{?ﬁﬁg%SP%%E?@%%?%%@?(%#% t he
cor e Sexhi bi t s ulspathdwickingmohes 01 ortpetcillow the S APalots RS fregdem tdSspand or
concentration. _For. e I i n.Fl . the high congentration_.or w der
SAP sections 905 v?nnlalﬁa%gecgﬂsavgl@u? §F‘IZ@°§6‘§§T ?‘(gﬁ'@dsuc’?‘na ??Fég“cgﬁﬂ"t’saf“?lcr ot ch
region. |t shoutliZatien sfahesbsbmaiit capueity bﬂmeshPady%&lrﬁﬁ%oﬁfaie{d WatinPand only
segnent ed SAP ’Iieaa/ers of various shapes and sizes, hut also uniform nulti-

| ayered or nul W@P@WFWP_&WMS} Preferably, the SAR-fats8Qiowill; 2) . 25
FIG 10 depi Ctgayv¥@faniid il te ra@BOHoLE? 19 20ME], u&&:&%{é&ﬁ&%ﬁ@aﬂ%@ riation

of the inventive core whereina high SAP concentration I's provi in the
cent¥al  crot cenavegeedistage ofshoublmmn thimm e dlso, the apangemyst ofitheiSAPidots er ed

Zbsor bont o, Ereray & ipre Al SRR FIG b spl R Bres B 0B Do
conposi t e | ayewicki@ ¥ondsi301 areigassralyrdnifdmieimni qualBOmbtimizeg@condary absor bent

conposite layer 1002 may be replaced with high 22 WO 01/05440
RCT/ US00/ 19493 concentrations of spaced-apart, |ongitudinally-extending

segnented |ayers, duGtedepidisyetirfothef Boingdaite duvkRire 900 eftbodyin@siral6n 6F 9her
absor bent capacity in the target area, i.e., crotch region. The conposite

st r Ut ure 1000the fegmented) gbsarbent gere| acperding toothe ginvention.s kst speced-apagter 1007,
e.g., a backshgehented SAP layers 903 each has a high SAP concentration section 903a and are

applied onto a nonwoven substrate 905. In one respect, such a design may be
described as providing high concentration SAP target areas, wherein the core exhibits
higher absorbent capacity due to the higher SAP concentration. For example, in FIG.
20 9, the high concentration or wider SAP sections 903 will be strategically positioned
in the central crotch region. It should be noted that such target areas may utilize not
only segmented SAP layers of various shapes and sizes, but also uniform, multi-

layered or multi-tiered layer designs as well (see e.g., FIGS 10 -12). -

25 FIG. 10 depicts yet another composite structure 1000 embodying a variation
of the inventive core wherein a high SAP concentration is provided in the central
crotchregion 16. The absorbentcore46 employs a multi-tiered absorbent composite
structure, and more specifically, a smaller secondary absorbent composite layer 1002
applied over the larger first absorbent composite layer 1001, In further embodiments,

30 the secondary absorbent composite layer 1002 may be replaced with high
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5 The vertical cross-sectional view of FIG 11 depicts yet another
conposite structure 1100 enbodying a variation of an absorbent core
accor di ng ypel8f! Nvention, and which enploys a pref abpicgakipodisor bent
conposite disposed in a corrugated configuration. As shown therein, an
absor bent conposite 1105 is folded into 10 nultiple "r' structures 1103
made up of two folds or sections 1102 having flexible gaps therebetween.
The folds 1102 ar | ued t ogether.at. bond pojnt.s 1101 as t eep the
ol cat ed | ay oirgerraicss S spRE HPHE, 1cbigulify RRichdRe fokgitnRd IGBm. fonedlh
corrugated stlayet, ahdthstiks, €6 ad tb ackieve highar dbsdrbein tapacitydh thenggaarehi@.t he

surface area of fhe, absorbent .conposite, thereh ncr.easi ng the speed of
liquid flow i??E’th?@”abgﬁ%ﬂf’s‘tfmrwg?g‘%lgﬁg’é‘&gﬁﬁ@%ﬁ@mﬂsor bent

capacity of tH@«eRd Ryer1007 elella®hikéhdey W de diaper in the prior art, when
the diaper is worn, the absorbent core folds into a 'V  between the

wearker's |egs, and the absorbent materials of the core are held sone

di stance away from,th Ler ... g . ' FI G 11, the |
mutplo emal | -\ E Y ORGP st Gl 0 0%
o1 odUced Wi o moves OynamtCoLLy W Lhtho wear st gt per  han Ve avay
fromthe wear @ "(h‘%emﬁllﬂys QPFB*’H‘?"‘EF\H a&,sqr&:gnt EPIEposy's d!fB?ﬂeat‘%a ﬁ‘g’f“gaﬂ"gt her
conposi te strygmkipiaion? 0As G itkedth, & alisbi®ent! doRakite’ £1081 HPRRRY iRoabsor bent

article according to the invention. In this 25 enbodi nent, the article

enpllys an abmelipleV.” stwaies | 102 made wp ef five foldeey saatiopn LB heyigg Aexibler e 1200
configured ingg, %%%Fgglfhe%lﬁyffdﬁra?e%ﬂﬁo% 3 og?bbin&qulﬁf scaésrlﬁl udes

aprefabricateti“sheet o sorbent conposite Is rolle
subst ant i al | ykeep tizupleatglilagers on €T stradhires1 102 3tachEd do poé pnathenc Suchk at i on 1230

id i cki facilit Li qui d_di stributi ile t
D1 ef abr 1 cat PSR EPR b b emig et SR s el
| t shoul dbe ungigsbém eempdiitt,itheetptinaedsiigithd spyedof 1iqdia Moy intophegbsorBént! | ~N WO

1/ 0544 ' i i i
O PO i oot e b o hpadly SAUSESY EPDIIEER > 2

diaper in the prior art, when the diaper is worn, the absorbent core folds into a “V”

between the wearer’s legs, and the absorbent materials of the core are held some
distance away from the wearer. In the corrugated core design of FIG. 11, the multiple
small “V” folds 1103 hold the core closer to the wearer than one single, large “V”
20 fold. In this manner, a relatively narrow core is produced which moves dynamically

with the wearer, rather than move away from the wearer ( as in the prior art).

FIG. 12 depicts yet another composite structure 1200 embodiment of the

inventive disposable absorbent arﬁcle according to the invention. In this

25 embodiment, the article employs an absorbent composite structure 1200 as an
absorbent core 1200 configured in a nested doll structure. The nested doll core,

includes a prefabricated sheet of absorbent composite 1240 that is rolled substantially

about a pulp concentration 1230. The pulp concentration 1230 provides wicking and

facilitates liquid distribution, while the prefabricated absorbent sheet 1240 provides

30 structural integrity. It should be understood that the absorbent layer 1240 may employ

23
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uni form sheet layer in FIG 12 may be replaced with or suppl enented by
segnented |ayers of SAP concentrations simlar to those shown in FIGS.

7-9. 5 Moy, t he core according to various enbodi ne i nvention
may be cgﬁ(??‘lg‘fjs‘r"'eod to extend substantially the fikl Ienéﬁ?’%&’g}%ﬁhw dt h of
t he di sposable absorbent article. Preferably, however, the core is

di sposed or is otherwise concentrated at the crotch region of the article.
I n various enbodinents, the caore _includes _a sheet or Iayerzgrtlrgat extends to

the edges of ARG shegtseor dpygred ronfigBstionn s disoussitbrloree FoF examplefbent r at ed
tn the crot chyhfged layaf i FRE 120y 8 tepliRBE with of SiBpIembited By segrhibed OF € MRY

al so include additives which rovige specific properties flor the article.
For exanpl e, leykisofSABeanceniyatisns similactoithosp shownda FIGH7o%ed odor absorbency.
Further, a nonwoven sheet nay be added to provide added flexibility 15 and
stretchability. BACKSHEET/ ABSORBENT CORE COWCSI TE Each of FIGS. 17-19

depi gt s a backsheeMoréover; the vbre@cdordis@topanioisenibédithentsHF theGtMentidPR@y ut i | i zi ng

t he prefabricated absqrbent copposite sheet 200. In fhese enbodinents, the
backsheet andgﬁﬁ%ﬁm%@%ﬁﬁ@éﬁ@eﬁﬁg‘g%‘wﬂi ftP%%‘F%FE 8t he
tradi tional. bagePhae arte, YprbfetablyD Hotefdr; aﬁsesrbqatdi%am 35 3€ Ullerwis® the

prior art. Referring to FIG 17, the backsheet 1701 is forned by an SMVB
and SM5 | i quicendeniratedogt thegreteh regioniof thejagticle 7 @n varioas empeodiments.ithe el t he

crotch region; LCle ] qen t he
i cllel o | ningeef oot B B e et ML GREN the biileVpa SiiBRA
conpdsite of tdmpdsitE(s)iscompemratedidtht catch rdgidhlor amvihex tdrgatzomt@fithetasticleni gh SAP
content absorbent |ayer 1703 together (i.e., applied by hot nelt adhesion
ever the substrate 1701) fornms the absorbent core. In FIGS. 17 and 19, the
crotch regi on 16 offhé doe by d16d ificlldd additiésvicli ol Specificpropérfies foFthé or m | ayer
of the 30 absorbent conposite 1700, 1900 incl udi ng an absor bent | ayer
1703, 1833 pr efdiclgy| Wor sxample.ohaking,sada poay be@dded ipo provids, fmpgoved adep cont ent
about 180 g/ -&nghem ' Gadddd SMVS
conbi nati on {Tg?/sg# 1907 1's d&?@gﬁ?ﬁg’gf&@?ghot mel 't teiggtgﬁdgd%bw __

15 and stretchability. :

B HEE RB CO 0S

Each of FIGS. 17-19 depicts a backsheet/absorbent core composite 1700,

20 1800, 1900 utilizing the prefabricated absorbent composite sheet 200. In these
embodiments, the backsheet and absorbent core composite 1700, 1800, 1900

replaces the traditional backsheet-poly-film barrier-absorbent core assembly in the

~ priorart. Referring to FIG. 17, the backsheet 1701 is formed by an SMMS and SMS

liquid barrier layer combination 1701 that extends beyond the crotch region of the

25 article 10 and preferably to the edges of the article10. In the crotch region 16 of the
article 10, an absorbent composite of the SMS nonwoven substrate 1701 and a low-

density, high SAP content absorbent layer 1703 together (i.e., applied by hot melt

- adhesion over the substrate 1701) forms the absorbent core. In FIGS. 17 and 19, the

crotch region 16 of the article 10 is provided with a single, uniform layer of the

30 absorbent composite 1700, 1900 including an absorbent layer 1703, 1833 preferably
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conposite for extra | eakage protection. 5 In FIG 18, a plurality of
segnent ed, el ongated high SAP content (e.g., about 120 g/ nR) absorbent
conposite 1803 are provided in the crotch region formthe
core. Pr eft&é@@w t he SMVB backsheet | ayer 1801 forns aﬁﬁ(ds?W%ounded
contour of the absorbent conposites or cores 1803, thereby creating pockets
or channels in which the absorbent conposites 1803 are di sposed. 10 Each -

of FIGS. 20 and 21 depict a to heet/a?sorbent core conposite structure
that nmay be uthamgem AR content abesi A3 gims pingheromposite 1960 Pﬂ@ bﬂsemcanrhg to the

i nventi on. BN Elrhithditth G j&%@f%@ addl (35 by Kt hdinABAhe L NV €€
conponent deS|gn 0 t opsheet, uisition layer sorbent core
structure, anctoplposxied'esextl'nhaleag#pmtsqtmgl e 15 | ayer of topsheet and absor bent
core conposite. In a first enbodinment illustrated in FIG 20, the

absor bent conposite 2000 includes a two-layer nonwoven with an SAP
coat isng. The tvvo IME!JG m&ra\pﬁuanyoﬁe@ﬁ@fta;a&hgateﬂhig&ﬂSMon@ergqmatratlon

of about Whl le the SAP,is preferably provided in a, concentration
of about 150 )z@swh@tfmmsggwﬁﬁamow%mﬁwhgsmrlé W/ PET

bi component fi r ki h&undEd PET

bi conponent i ﬁgﬁ%‘%%bﬂ,ﬁﬁ%ﬁﬁagﬂgﬁ%\msgé deni %iﬁgénﬁ%bg&émg andﬁ has a

basi s wei ght @bntamﬁthmb@rbmt cmsmmri%&a@wﬁbﬂmihmqsk& erably 50%
PET and 50% deni er and the Rayon

I s at about §%§ lrsl\i\ﬁ(;%ﬁl%if rggI%%"?oﬁgfllggy dﬁ? g‘tijre is preferably in a
conaentration of about 25 g/mZ As shown in FI G 20, the two-I|ayer

nonwoven i s prefergbl an SAP sI coatin oduce the
conmposite 2000. h&@qﬁ@éﬁ@%ﬁ/&gﬂ?ﬁ%‘fbﬁg 3‘“3?’8‘?!83‘?3{ ?‘%ﬂ’@ﬂ“‘bel ow t he-
PE/ PET and -on m£m¥uadmﬁaaeamp&meaﬁmaalmle TONRERIMg BY @Y irffedtibn! he

absorbent core of the disposable 30 absorbent artlcle 10 of the invention.
25 JIM | WO 0Thessslesignssiimingte)theneed for the traditional three component design of a

topsheet, acquisition layer and absorbent core structure, and provides instead a single
15 layer of topsheet and absorbent core composite. In a first embodiment illustrated in
FIG. 20, the absorbent composite 2000 includes a two-layer nonwoven with an SAP
coating. The two-layer nonwoven is preferably provided in a concentration of about
35 g/m?, while the SAP is preferably provided in a concentration of about 150 g/m®.

20 : Ty
The two-layer nonwoven consists of a fine PE/PET bicomponent fiber layer
2003 and an PET/Rayon layer 2001. The PE/PET bicomponent is preferably at about
1.5 denier, thermobonded, and has a basis weight of about 10 g/m?. The PET/Rayon
layer 2001 is preferably 50% PET and 50% Rayon, wherein the PET is at about 5
25 denier and the Rayon is at about 1.5 denier. Together, the PET/Rayon mixture is
preferably in a concentration of about 25 g/m?. As shown in FIG. 20, the two-layer
nonwoven is preferably immersed in an SAP slurry coating to produce the composite
2000. Note that the SAP particles 2005 are positioned below the PE/PET and on the
underside of the composite, thereby providing the absorbent core of the disposable
30 absorbent article 10 of the invention.
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FIG 21 illustrates a second enbodi nent of a topsheet/absorbent core
conposite structure that naybe utilized in an inventive di sposabl e

absor bent ® tohM 10. FIG 21 also illustrates the corrpp&gg %ch make
up the conposi Structure: “and how such conponent's are coO |ned o0 produce
the conposite structure. 5 Generally, the conposite structure 2100 i ncl udes

a nonwoven |ayer 2102 that is preferably a thermal bonded PE/ PET

bi conmponent at 3 denier_and a basis wei ght of g/ n2. The SAP slurry
(uhi o provi des t hoFISAST FEsEates & st SRbodiessh caih KRERSGHEbSOBToTT 150

g/ 2 and i 5 COBbriodit siuchRE RN bRMNT al fdertvE ARARMBI Bkl RURkAS 00) o

forma plurality of absorbent |ayers 2104. Then, the absorbent conposite
2100 10 may be 10oFK&@1also illnstmate mﬁﬁwhnchyr@kem@msosgwmcm el astic

el ement s 2106 0460 50 Ak O e bk BiA o SIBAEL Y6 coltbil yBhITEN! S

2106 are prefe Iy “provi de under ne ops ocarti on
corr espondi ng  iGenérally, [the bompidsite aafctura'nmo mbmdmmnvmaipmeﬂ Z21021th4t ik s

preferably fixed to the bac for e ot nelt adhesion.
It shoul d be apﬁéﬁéb%vaﬁwapﬂgnv@dﬁ’gﬁﬁ pig ‘?RRPF‘E}PE%( 3%}5 69%83%%61&13 oBbsor bent
conposi te strugpighse, %@@Al?rsﬁiﬁyct@ﬁwﬁ'bﬁ‘dvﬁi@kﬁﬁ' ty\xxefalas 'aPh bHdertfafion DUt One
havi ng an increased surface area. . INI\/E LLS Now turning to FIGS.

13 and 14, in ypEabounliOgan’ and ;s@efete(bn asmemd@mog fto the-nonwoven lxea 2106y e

di sposabl e abs ta |:|35r|§ s or
cuffs 34 whi c%‘gﬂﬂ o@ %Jr r| ca sor el?fttﬂéc%br%rpg%tsﬂ?t %te\%bb

cont ddnnent \Nahﬂaybaaoldeslbahﬁeem@bahsdrhenﬂlhgermnﬁElfgtaMIelastsxelemmtﬂ%%

pref erably posi ned 0 e of he core nd S d | ateral ly
from the i ongi Pﬁ%q%ﬁgr'“e ?tﬁ'f?gﬁaﬁtb‘i‘?i "81‘“?‘?1@ RBOVEEL, my be
attached, for qiiddfidath ﬂonﬁsheettaﬂaabaﬁbnféQn@oﬁ&i@gwmtpmme&af Zhewai st
regions 12, 14. Preferably, the ends of the containnent wall 34 are tacked

down i nwardl y Ahwpraentcommegite 2100 ispreferably fixed to therbacksheet 2108y for@igmple yct ur e
o o A St AU e 5 o A ST

|nwardly and is generally consi
exhi Bt i npr oveblsolﬂmk@gmosnpsm21300mw\mbeatqlwwlyﬂﬁnabsorpnonarea,butone

having an increased surface area.

CONT. WAILLS

Now turning to FIGS. 13 and 14, in yet another aspect of the invention, the
20 inventive disposable absorbent article 10 utilizes a pair of containment walls or cuffs
34 which employ a prefabricated absorbent composite 200. Each containment wall
* 34 is a longitudinally extending wall structure preferably positioned on each side of
the core 46 and spaced laterally from the longitudinal center. The longitudinal ends
of the walls 34 may be attached, for example, to the topsheet 50 in the front and rear
25 waist regions 12, 14, Preferably, the ends of the containment wall 34 are tacked
down inwardly and attached, for example, by adhesive to the web structure 10a.
Such a construction eﬁ'ectively biases the containment wall 34 inwardly and is
generally considered to cause containment wall 34 to exhibit improved leakage

prevention properties. '

30

26



26 WO 01/05440 PCT/USOO ~t9493 is is FIG 13 provides a vertical
cross-sectional view of a diaper. 10 according to the invention. The diaper

10 incl ud @ﬁsﬁ'heet 60, absorbent core 46, acquisitio 8, and

t opsheet di aper 10 al so includes a pair of contgﬁ nh@!‘ﬁ’ﬁél s i
cuffs 34 V\:hl ch. are formed by folding topsheet 50 and wapping it about a 5
prefabri cated absorbent corrposi te 1300. The wdth ofthe absorbent conposite

1300 | t he hei ght of th t Ils 34, whil
the I ength ol the “EIESH Bevider byl Roscelpigofadamm oot oy |
| ength of di apge umnﬁcfnr e diaDaS10 indlided BaksHeBEG0; h¥bAkEnt cBEH 48] ackfiisition -'

Furthernore, the containnent walls 34 may be bi ased |nvvardly toward the

center. 10 PrelyerA8) gnd toprheet SRt Theidiapar 1%&139 incindes gpair cé’qemtplp@enwaﬂh el astic
renber s 36, Y4 gl SR Ao Hing 39k kilsck ROk PlaohiE £8P
t ers are p

wal s 34. In a conmon appliication, tic me aced
wi t hish t he conprafabriestsd abstrbent ®igposifErid0@ Thiowydth efithd dbeorbop canipasitel 300Nt ai nment

walls 34 while in a stretched,copdition and 15 t e oth

cont ai nnent wal'f%8 Iy sqyal g’FhFWEWﬁIErf §W€W¢§%§a‘§%& 7f65¥th8fgﬁ°se

al I oned r el axi digorbbrit@ombexit sheelF300 Y eifind i filllength obdidber 10 Wrablebdie article
10 is worn, the elastic nenbers.38 function to contract the contai nnent

wal |'s 34 aboutthraygh thegroteharaion ). Furthermare, the containgent yealls 34 may be bisseder . whi ch
effects a seal; Q;;ﬁ a#dnﬁece?l ficle 10, the buttocks and the thighs. 20
FIG 13 depicts t |gurat|on of the containment walls 34 when it is
sof t10 and dry. FI'G 14 on t he ot her hand, depicts the containnent walls

after wetting, in ﬂ%}}i&ﬂ AP) has
swol l en to di spose’t é'bn al nnen&qwa']]$9@§§4u§n&§dr&§g é'lgtkecn ﬁé}%sg t .
posi tion. Unl iwhkich é)adidtalmigalsubﬁajmalj_‘é_xigh ofithe containment walls 34. In a common

application, the elastic members 38 are placed within the containment walls 34,

preferably at the top of the containment walls 34 while in a stretched condition and
15 then glued to the contamment walls at least at their ends. When released or otherwise
allowed relaxing, ihe elastic members 38 retract inwardly. When the article 10 is
wonn, the elastic members 38 function to contract the containment walls 34 about the

buttocks and the tlnghs of the user in a manner, WhICh effects a seal between the
article 10, the buttocks and the th1ghs

20 _

_ .FIG. 13 deplcts the configuration of the containment walls 34 when it is soft
and dry. FIG. 14; d_h the other hand, depicts the containment walls after wetting, in
which the absorbent composite 1300 (i.e, the SAP) has swollen to dispose the
containment walls 34 in a resiliently, erect position. Unlike traditional leg cuffs in

25 the prior art, the resiliently erect containment walls 34 resists flattening (e.g., when

the wearer sits ddwn) énd, thereby, ensures leakage prevention, especially of

explosive, liquefied bowel movements and rapid discharges of urine.
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25 the prior art, the resiliently ‘erect containment walls 34 resists
flattening (e.g., when the wearer sits down) and, thereby, ensures | eakage

.preventi oo @ieRei ally of explosive, |iquefied bowel npgesesissand rapid
di scharges of urine. 27 now WO 01/ 05440 PCT/ US00/ 19493 1In a furthe

enbodi nent of the invention, the diposable absorbent article nmay enpl oy
nul tiple containment walls, including inner containnent walls which are

shorter "t han oUter GOk AERodlih or 4 bSRio! B HilaBUUESAMY il G 15

depi cts yet another vari at--'i on o e Itnventive di's
article 10. Thmapemplblyendiple canitaictaent walis, dncindingt imer dogtaBneatsallsrwladis or bent

core fornmed. fro ontinuous .piece of prefalbricateg..absorbent conposite
1500. The absﬁﬁgﬁg]?f?erg'}?f}ﬁ&%ffoé&al’gbﬁ&i‘”ﬂ@?Gg’é%“? Fffiggfggi%%ect i ons 1500a Wi th
a non-SAP coated band along their intersections (G5. Note that the

I ntersection GG corresponds to 10 the | ocati on where the single continuous
prefabri cated sheet Fif5538 depicts yef|apether vasiationnf the igpeptiye dispesabls absoephi nent

wal | 34 which %g&aimsTﬂé*&%%qhém&@%ﬁm PRI 34 HABPHsbDem R 1500,

stays soft when dry (FI'G but swells to a resilient erect position
when wetted (Ffd@med @om s\continuéusgispe of prsfabricated abserhentwainpesig450®sThe bei ng

flattened, like tradjitiona uf f the Lol S | he .sjtting
bost ton. "t her BpyroestenirBRle 1 GRnElAs e et s @ Ghmanoa SABTE4S 012,
t he use of t hebaidedeiythetintgseativne (GE)t Nete aothe irters@HOH GG 86ioespshdi®€d i n t he
construction of the |eg gathers (i.e,, another,. type of GO inment wal l)
of al®i sposabl iheBSH0R S the piel cfema&?ewra?aﬁac%fy ﬁﬁe{ {0 aRRd AR 20 ki G
22, a material 8BR64d Bbve, Ihe caHRaRhER Wall SPWRIER EdnfainsAR prbfabrikafd abdrtfertt M t he
upst andi ng contai nnent walls or cuffs, wherein the segnented hi gh SAP

content absor bempositashersl 0 stays seft whemdry SBIG. Adh bl syvellptof aresilientterest ot ch
region). Conveﬁfﬁiﬁéﬁwhe%ngﬁngdr)ggleglﬁ?. g@é&?&ﬁﬁ;&%&%ﬂéﬁ&d&ﬁﬁ%ﬁ%&%&e outsi de

or out board of € cro
flattened, like traditional leg cuffs, when the wearer is in the sitting position, thereby

15 helping prevent leakage.

Each of FIGS. 22-24 depicts the use of the prefabricated absorbent composite
2200, 2300, 2400 in the construction of the leg gathers (i.e., another type of
containment wall) of a disposable absorbent article 10 according to the invention. In
20 FIG. 22, a material sheet of the absorbent composite 2200 is used to form the
upstanding containment walls or cuffs, wherein the segmented high SAP content
absorbent layers 2201 are disposed inwardly to face the crotch region). Conversely,
the nonwoven substrate 2203 is located on the outside or outboard of the crotch
region.
25
FIG. 23 depicts an altemative embodiment of the leg gathers employing an
absorbent composite 2300, according to the invention. The absorbent composite
employed in this embodiment is similar to that illustrated and described with respect
to FIG. 20 (above). Further, in this embodiment, an absorbent composite is also
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FIG 23 depicts an alternative enbodi nent of the | eg gathers enpl oying an
absor bent conposite 2300, according to.the invention. The absorbent
conposite W” ed in this enmbodinment is simlar to thei{q:'j{ésj. trated and
descri bed spect to FIG 20 (above). Further, in di ment, an
absorbent conposite is also 28 WO 01/05440 PCT/ USOQ 19493 provided (e g.,
with the backsheet 60 as to the nonwoven substrate) as the absorbent core-
of the diaper. FI.G 24 depicts yet another variation of a use of the

absor bent conprsevided (2.gowith the hackshest 6Qrasde Bieaonwevsn ehstratg) asithe absorbensf ¢ he

i nvention. In peigf JEB '.'rrent, a conventional backsheet 60 provides the
nonwoven substtrate Tor "‘each of the three absorbent conposites. The

absor bent conposites 2400 provides not only the core structure, but an
absorbent | ayer 24Q1.fqr, each of the cuff structures., 10 OPTI, LAYERS
The di sposabl e abs%i%‘@%@%&ﬂ'??@%‘&%ﬁ?‘h aﬂ‘&“&ﬂ?“‘ ?°HPP°FP§OF\%§%I oy

addi i onal |=a>iﬁra5dfs€|&hﬁléliaﬂﬂ>r'@dﬂt AR F0 bf @ik InPRIon O InSHisIEmboAMARENt, Pr ef erably
situated between the topsheet and the core (e.gté FIG 4 One function of

such an acqui $ryegHonal bagkshest 60 provides he agaweyien s strate Jpro9as 'C’fﬂ’qdhligeflow S0
that 1iquid 'Sar‘r]xgdr?%rﬁ ESHdsHes TS aﬁ%ﬁbéﬁ?ogﬁ:ﬁgigs'i%@ %dééﬂcft%@iﬂag g Serves

to sl ow down t ow so that the adeguate ti e absor bed
by the core. TBhectaxeghiten dbsorbehtdgyer 2401for each ofthe cuff girustogest t he core from
bei ng saturated locally, while a substantial remainder of the core is not

absorbing any liquid. 20 The acquisition |layer nay be constructed fromthe

absgobent conposite 200. Mre specifically, the acquisition |ayer 48 may
be provided by a sheet of the agﬁﬂﬁﬁni cgﬁoii te 200 with an SAP having a
hi gh gel strength and a high | of =3Buch an acquisition |ayer .
sheet advant ageousirye QREGUABR BRIBRAP bR 4¢B5Hing to the invention may employ
additional layers including an acquisition layer or surge layer; preferably situated
. between the topsheet and the core (e.g., FIG. 4). One function of such an acquisition
15 layer is to spread out or disperse liquid flow so that liquid is distributed more evenly

over the core surface. This serves to slow down the flow so that the liquid has
adequate time to be absorbed by the core. The acquisition layer also serves to prevent
the core from bemg saturated locally, while a substantial remainder of the core is not
absorbing any liqﬁd.

20 -

'  The acquisition layer may be constructed from the absorbent composite 200.
More specifically, the acquisition layer 48 may be provided by a sheet of the
absorbent coﬁlpoéite' 200 with an SAP having a high gel strength and a high loft
substrate. Suchaljﬁcquisiﬁon lIayer sheet advantageously becomes more porous upon

25 wetting. This property is further improved by providing a high loft nonwoven
substrate such as through-air bonded nonwovens or any other standard acquisition
layer product. Accordingly, typically, dual layers-an acquisition layer and a
distribution layer-are employed in the prior art. However, in the present invention,
the acquisition layer is provided by the single sheet acquisition layer constructed
30 from the absorbent composite 200. With the inventive acquisition layer constructed

29

T



25 wetting. This property |s fur_ther'"i"rfrproved by providing a high |oft
nonwoven substrate such as through-air bonded nonwoven or any other

standard gg, F‘ oshdo ON layer product. Accordingly, typi Cél‘dﬁnsoﬂ%s | ayer s-an
acquisition l'ayer and a distribution |layer-are enployed in the prior art.

However, in the present invention, the acquisition layer is provided by
t he S|ngle sheet acquisition Iayer constructed 30 fromthe absorbent

conposite 200. Wth he, i hven ion.la uct e 29 WO
55T beaa0" per! b impehiben saoste2 ey Bithe e HiBtn 8 Bhers

stiffgranul es’withesh B Fro@aks ¥R Pasddpes throvizh MRSsheet (vathd¥ @i es or
passages through the s%get (rat heg t han coll apsi ng)(ld TAPE TABS 5 The

di sposabl e absorbent article nmust be secured to the wearer. This is nost

important with respect to diapers smg@eﬂ@@ers are not pulled up by the
wearer, like training pants or inco briefs, but are fastened around

the earer. Securi ﬁ@edspmableiabso@nﬁrh@rﬂ;stﬁ)hseoetedmmewnmbé}hisibmostffecti ng
a quasi -seal bhetween t. rer and t wai st b I cuf f SO t hat
o 1 o connERBERITEPRAR A AT e drmearnt Pt by Sikatissdike) o ot ner
words, so thatidiking pasts S incdrtinknt bReRUBN aBPBsthiRl Westind m&xeeaf&arse&umgd t he
edge of the article. The securing elenents ma‘yj be adhesi ve nmechani cal

f ast eners hookelements epmplhinest thecelastie mepbgrseh & # aPspirseal between gyt hi ng
that wll secupe giGd aRGvatband Sndick blffi'sesétﬂatt ﬁ%dllgéﬁiw'vﬂﬁiliﬂ%e giaesi te end.

15 In the enbodi nments shown I n the Figures (see, e.g. 4), the article
10 i® affi xedwhich tsmenwbmr@d Wﬂqm@a@tmar@emtmﬂmmgamwment ly

o176, L0, it B HEEA! e k), SRR NS5 B B REOR, oo 2°
backsheet , \Ahana:hhii\ega fuseeristhoal friddecp feduleesldr @d&&&bmnﬁmwrﬂymml ied to
o v ok it S R G AL eraC S Tt
worn, the waistbands are positioned al ong the
15 ** Inthe embodiments shown in the Figures (see, e.g., FIG. 4), the article 10 is
affixed to the wearer by tape fasteners 26 which are permanently affixed to (e.g.,
sewn directly into) the backsheet 60. Tape fasteners 26 are contacted with the
transversely opposite ear 22 extending from the backsheet, where they remain affixed
due to adhesive compound applied to the fasteners 26.
20
WAISTBAND
Waistbands employing elastic members are positioned alohg the transverse
portion of the article 10 so that when worn, the waistbands are positioned along the
waist of the wearer. Generally, the waistband preferably creates a quasi-seal against
25 the waist (transverse elastic members 52) so that liquid waste does not leak from the
regions between the waist elastic and the waist of the wearer. The quasi-seal is
significant because although the liquid may be eventually absorbed by filler material,
the assanlt of liquid by the wearer may overwhelm the absorption rate capacity of the
filler material. Hence, the waistbands contain the liquid while it is being absorbed.
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wai st of the wearer. Generally, the waistband preferably creates a

quasi -seal against 25 the waist (transverse elastic nenbers 52) so that

| i quid was not |l eak fromthe regions between the ' el astic and
t he wai st @%“?’ﬂ%%\earer The quasi-seal is significant %ﬁé@{,@ p t hough
the Iiquid maybe eventually absorbed by filler material, the assault of

liquid by the wearer nay overwhel mthe absorption rate capacity of the
' t he wai st bands contain the ligquid while it is being

filler materi al
absor bed. 30 ﬁ@qyﬂﬂe@swsﬁ@merevarmsacmmaysom Heidgses ealdS.

pref erabl y has paaN@sidoy,sis) vk RetbhyfinbdipdriS@by fefffence). S Patent No.
5,601, 544, which is hereby |ncorporat ed by reference) ARTI CLE' S SHAPE 5

The shape of the article can provide certain attributes. An article

providing a nore precise contour ﬁ;@g,_éegﬁé%arer' s crotch area will |ess

i kely bunch up. In this way, Thea S to prevent pools of liquid
from pui | di ng up anThe shapd 6ﬂtheﬂ'ﬁélelbﬂiprﬁﬂd¢1fﬁlﬁinlaymb@e§ |Adaﬁc1€§ﬁﬁrdi@ . The
article's shape can al.so be man at ed ont r o e r the closure
of gas bet meenaﬂ?ée%r&ﬂWB'P“{ﬂ%“‘&’{“f\‘f?aéﬁléﬁﬁP ‘Ei'rféeﬂ/b@h ?ﬂ@bgﬁwgé}?r{ﬂ/\er
profile nmay betﬂﬁw q*nkanrcmeraalt@yevaa BEIQBﬂ:du'icﬂﬂbrﬂbﬁMlh@ﬁﬁ afPidBalROaI NSt |

the wearer's crotch bunchi n a narrower profile also

means | ess surFﬁW@‘é@Mﬁ%m@E} |art@le’mmqaaplsvhemerspulare%weasu ng
the article s 081 ﬂ:%'s&'i‘ortﬁgaaﬁ#&yfgza&éﬂvéﬁrﬂl@’e g defHedRloldind d weaf @ 0" €

readily accomo varie whereds a narrower profile may not
be st@table foAdaangarpwﬁiamyhedémuﬁemrapmavdmxg)ethllqhﬂmnhbuzbmwﬂae nor e

costly to manuf,act ure an £equi er ticket The ent

Cvention io. MRS B ieiiaching) e § SR REEIROT B ¢ ai -
the ends and t hefaéwenhafasle fofillePMa@rialabersd! decRisingdhd artisleisbsirftin t herei n.
Wil e presently preferred enbodi nents (in the formof_ a diaper) have been

descri bed, 20 FAPAENE Sl Alargernsotils ganjuqrarepdilyacconypedate avariefy ofsizes.angenent -
of the articl e, SiesretsO es may
be made. For ei"gmgﬁ the vari oﬁ‘gfﬁétgggﬁ{gglfg&?%%%ksheet HHgirg‘ée’grbﬁg%crscore

cont & nment  wahitig! em@mmﬁxmmmﬁmmmmmmnmmy be utilized
in other parts ofthe article or with other articles

The present invention is, therefore, well adapted to carry out the objects and

attain the ends and the advantages mentioned, as well as.others inherent therein.

‘While presently preferred embodiments (in the form of a diaper) have been described,

20 numerous changes to the details of construction, arrangement of the artiele’s parts or
components, and the steps to the processes may be made. For example, the various

topsheets, backsheet, absorbent core, containment walls and other absorbent

‘composite structures may be utilized in other parts of the article or with other articles

other than diapers. Such changes will readily suggest themselves of those skilled in

25 the art and are encompassed within the spirit of invention and in the scope of the

appended claims.
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ot her than diapers. Such changes will readily suggest thenselves of those
skilled in 25 the art and are enconpassed within the spirit of invention
and in theyveepgeswof the appended clains. 31 t-t-tt - WPErsib4sios

PCT/ US00119493 CLAIMS What is clainmed is: 1 1. A disposabl e absorbent
article conprising: 2 a topsheet; 3 a backsheet; and 4 an absorbent core
di sposed t herebetween; 5 wherein at |east one of said backsheet, topsheet,
and absorbent core is 6 ‘¢onstructed absoribént conposite including 7
an absorbent |ayer of hydratable fine Tibers in the formof mcrofibril 8
obt ai ned from Watisklaéeedds: a derivative thereof, and. super absorbent

polymer (SAP) 9 pajticlges. bonded t ther by said hydratable fibers, and

10 a 'nonwoven subsﬁt’ate alﬁ%ogﬁqubgsog’gﬁtﬁ%%es%%gﬁngl ayer, said absorbent 11
| ayer being coat egiopsheéteupon. 1 2. The article of claim1, further

conprising a pair of longitudinally- 2 extending, upstanding cuffs spaced

| at erdl | y from sai oa'&‘ﬂ‘&‘, %8 said cuff includi ng 3 a folded portion

of saifl topsheet andy;gk@Bet botdiappbied nRxdbedbng absorbent conposite 4
secured within said folded portion, said |ongitudinally-extendi ng absorbent

conpdsite 5 includwheyeis ahdeaghons plsaid bagksheet ftonshiesht and absprbart ¢argds s in t he
formof mcrofjlbrj ' .0se or a derivative thereof. and
superé)absorben{;&6*(:l)'{my%&rﬁt'gﬁ%fﬂe[z)l%é!ti |ic|lge§hél nded toget her by said

hydraz abl e fibers, and Snabsvorentiager of hyaisatataé fnesfibiprsin therfomsef micaiibhl bent
| ayer8 sai d abglg)t;ilx)lgé] %roxln%XI?urlose%lQ a e(:i"}vg veC grteoeffiantdgg};e?taj‘gs%%em polymer (SAP)

9 particles bonded together by said hydratable fibers, and
10 : ~ anonwoven subsirate supporting said absorbent layer, said absorbent
11 . layer being coated thereupon.

2. The article of claim 1, further comprising a pair of longitudinally-
extending, upstanding cuffs spaced laterally from said core, each said cuff including
a folded portion of said topsheetand a longimdinally-extendmg absorbent composite
secured within said folded portion, said longitudinally-extending absorbent composite

- including

an absorbent layer of hydratable fine fibers in the form of microfibril obtained
from cellulose or a derivative thereof, and super absorbent polymer (SAP) particles
bonded together by said hydratable fibers, and

O 0 3 & U & W N =

a nonwoven substrate supporting said absorbent layer, said absorbent layer

p—_
o

being coated thereupon.

3. The article of claim 2, wherein said core includes said first absorbent

2 composite.

4. The article of claim 3, wherein said first absorbent composite and said

2 longitudinally extending absorbent composites of said cuffs are sections of one
32
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1 3. The article of claim2, wherein said core includes said first
absorbent 2 conposite. 1 4. The article ofclaim3, wherein said first
absorbent waighesEset € and said 2 longitudinally extendi nGciisspgddat
conposites of said cuffs are sections of one 32 11111111 111111 11111
1211 11 111l wCL Mti WO 01/05440 PCT/ US00/ 19493 1 conti nuous absorbent

conposite structure positioned about a crotch region of said 2 article. 1‘

of s a1 opsheatinfi ficfoent ORi R SRCAr PNONA e o R B aBCC 7

formel from saarticle2 absorbent conposite, said absorbent l[ayer including a -

"low cross |ink SAP adapted to 3 gel block upon wetting such that said
backsheet is substantially inpervious when wet 4 and said backsheet is
br eatjhabl e when drys, 1 hemmeamaﬁbgnﬁh@éiﬁs&&ﬁoﬂwovsﬂﬁba&&m%e&ﬁhn sai d
SAP are water- .2 swellable partlcles I ncluded in a concentration in the
rang@ of aboutOfEF@'éﬂ% ¢t about 3 500 g/n2. 1 8. The absorbent article of
claim1l1, wherein said absorbent core includes 2 a prefabricated sheet of
sai d absorbent conposite. 1 9. The absorbent article of claim8, wherein
sai d labsor bent conposi t Shefrtick dalaﬁmdowherbmcshiddmdcsheqbimmaédgromkaidai d

absorpent | ayers i d | ayers..b aced ar 3 her such
Fhat e coal st stmpBiE R AR R R ReARE b v crars ik s AB B4R

t her gbet ween. gdelBidekd ?&ﬁwﬁhﬁgéﬁmlﬂiat aiduas:ksae@fs sﬁ&sm:ﬂm&unweroagﬁhmd

non- coat ed sur ace sectlons forn1mnck|ng zones between sai d absor bent

| ayerds. 1 11. apdasal is brgafhableavher dt i m 8, wherein sai d absor bent
| ayers are 2 | ateral |y spaced, -el ongat ed segnents.

7. The absofbent article of claim 6, wherein said SAP are water-

2 swellable particles included in a concentration in the range of about 50g/m? to about
500 g/m?.

8. The absorbent article of claim 1, wherein said absorbent core includes
2 a prefabricated sheet of said absorbent composite.
1 9. The absorbent article of claim 8, wherein said absorbent composite of
2 said core includes a plurality of said absorbent layers, said layers being spaced apart
3 form one another such that non-coated surface sections of said substrate are exposed
4 therebetween. _ _ _ : A
1 10.  The absorbent article of claim 9, wherein said non-coated surface
2 sections form wicking zones between said absorbent layers.
1 11.  The absorbent article of claim 8, wherein said absorbent layers are
2 laterally spaced, elongated segments.
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33 L1 112222 vl 212232 10 il u'sazu WO 01/ 05440 PCT/1JSQ0/ 19493 1
12. The absorbent article of claim8, wheir.-said absorbent conposite 2

| ayer has C ated configuration characterized by a I b)aaOf pl eats
at whi ch god'?'rg%#ﬂct adj acent sections of said absorbent mc:gﬁrr%{’)dg% 93 are
nmutual |y adhered. 1 13. The absorbent article of claim1l, wherein said
dbsorbent conposite 2 forns said backsheet and said core, said backsheet
havi n? a section providing:said 3 nonwven substrate and said absorbent

| ayer Ibei ng concent Fat edthigabgorbeng prtigle of glaign 8. whefpinsaid abspshsnt frmpostts f or m
sai d gbsor bent i s sboffigatctnAREAIAWhraiEdide b aBurklithlofpibars Whighigh N Sal d
core 1 ncludes sai 2 absorbent conposite, said apbsorbent” conposite further
i ncl udli ng one distinradjacdnt segtichs of said esothenitcompysitearelinuiyatieatihoredr sai d
nonwoven substrate. 1 15. The absorbent article of claim1, wherein said
absorbent conposite 2 further includes a concentration of pulp material,
sai d absorbent | ayet3.andTlzaibsorbéht atielvdf i Uhwhérainsaidabsorbant aompesite

di sposed about said pulp concentration igch that .4 said pul g.concentration

i's didposed befRfEEfaldibaplshent and 319 oy sd o aving fsgetiogiProydiag st ent
| ayer zand nonwaRiove itsirate Gnd deid ShsorbeiR 1828 BERE Bnodiial o a Ghonl 2iBh 1.

wherei n said absorbent conposite 2 forns at |east a portion of Said
t opshéet and safspidibackshsette foyprsaid abgarbent egreéheet having 3 a section
provi di ng said nonwoven substrate and said absorbent |ayer formng said 4
core. 1 17. The absorbent article of claim1l, wherein said absorbent |ayer
I nclutles 2 | ow cr o34l i Nkhe dlswbeelartidle ofi gihim $ARhéraini sag dare éenchuies kaid

capacjties of over, 40 g/ g .and. such that.said absorbent |ayer s adapted
Lo geP bl ock. uBHeag somtRgstiseid absgrbn comaPesiyt B BincIPdigE gL RbTepfEid e | s
br eat pabl e ‘wheRgbsbitent Beerk Hispdstd ovek bdidh hodwdvbh subkdrdte, 11 1111 .

15.  The absorbent article of claim 1, wherein said absorbent composite
further includes a concentration of pulp material, said absorbent layer and said
nonwoven substrate forming a sheet disposed about said pulp concentration such that

said pulp concentration is disposed between at least two layers of said sheet of

Wwm W N e

absorbent layer and nonwoven substrate.

16. - The absorbent article of claim 1, wherein said absorbent composite
forms at least a portion of said topsheet and said absorbent core, said topsheet having

a section providing said nonwoven substrate and said absorbent layer forming said

H W N =

core.

17.  Theabsorbent article of claim 1, wherein said absorbent layer includes
low-crosslink, low gel strength SAP having free swell capacities of over 40 g/g and

such that said absorbent layer is adapted to gel block upon wetting so as to be

DW=

substantially impervious but is breathable when dry.
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* CL MS WO 01/05440 PCT/USO0/ 19493 1 18. A disposable absorbent article
conprising: 2 a topsheet; 3 a backsheet; 4 an absorbent conposite

i ncl udi ng v gepsefpsor bent | ayer of hydratable fine fiber gcifséogsesor m of
mcrofibril 6 obtained fromcellulose or a derivative thereof, and

absor bent polyner (SAP) 7 particles bonded together by said hydratable
fibers, and 8 a nonwoven substrate supporting said absorbent |ayer, said

absorbent 9 | ayer .Qein e - and.10 wherein said absorbent
I ayer1 i s di sposed t}gt me%n‘ﬁ%%a%?eo%g?{{é%%&n&(ﬁc%met, 11 and generally
centRal ly at a | ocattopshedt;dentified as a crotch region, said absorbent |ayer
12 providing an abs%raagﬂt .core for absorbing bodily exudates received in
sai d3crotch 13 r edi 3 ‘3‘?"1__9. The article of claim 18, wherein said

absogbent |ayer is glhpRgtbéneomposiidRefigt h a section of said topsheet, such
that said section of said t_orgsheet provides 3 said nonwoven substrate of

sai dSabsor bent conposi t atabgorpent layeeofiydrateble fige fibarsiniherform p{micrafibrit onpri si ng

a pai.r of | ongj -inﬂ!ly- ) ext end . BEEQ ' Lkaterally
fromksai d absg;rb entd cor ec,en‘égs?h&s%?%&ﬁ] g%@%{;ﬁ%&;;g @i 0:2 Sf)‘git i on of
sai d7t opsheet partitlea bbxdeditdgethenty daid leydtatabit fitgrsadoslor bent 4 conposite

securedwi thin said fol ded. portio ai d 1 ongi t.udi nal | y- ext gngdi absor bent |
5 cofposite including GaE?&%%?ggﬁ?e*W@“%ngﬁ‘feg %er’fsf’ﬁég‘f"lr']%@fs in the
f or mpof mi cr of ilyek beipPtcutddalbreupoh;'a@d cel | ul ose or a derivative thereof, and
super absorbent pol érrer (SAP) particles 8 bonded together by said

hydrft abl e fibers, W“@?MMWP?QPW§W?@@“§%%%M bent
layqy. said abagphipiybétaily arhocfdnGertiftd £9 choAEITEHER Baid dbkorbent layer

12 providing an absorbent core for absorbing bodily exudates received in said crotch

13 region.

19.  The article of claim 18, wherein said absorbent layer is supported
2 _ underneath a section of said topsheet, suqh that said section of said topsheet provides

said nonwoven substrate of said absorbent composite.

20. The article of claim 18, further comprising a pair of longitudinally-
extending, upstanding cuffs spaced laterally from said absorbent core, each said cuff
including a folded portion of said topsheet and a longitudinally-extending absorbent
composite secured within said folded portion, said longitudinally-extending absorbent
composite including

an absorbént layer of hydratable fine fibers in the form of microfibril obtained
from cellulose or a geﬁvaﬁve thereof, and super absorbent polymer (SAP) particles
bonded together by said hydratable fibers, and

O 00 ~1 O Vi AW

a nonwoven substrate supporting said absorbent layer, said absorbent layer

—
(=]

being coated therenpon.

—
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5 ittt reri/rereritjig,jijii) RS ilA(r)[ f WO 01/05440

PCT/ 13800119493 1 21. The article of claim18, wherein said absorbent
conposite | .at 2 said crotch region and said | ongi |

ext endi ng g'g’gogé’%g%t conposites of said 3 cuffs are sect ?ﬁ@h@?uﬁe
continuous absorbent conposite structure positioned about 4 the crotch
region. 1 22. The article of claim 18, wherein said absorbent |ayer is
supported on 2 said_backsheet, ch that a sectign of said_ backsheet

provi des sai d nonwovén ﬁ%ﬂ'ﬂ@?l"iﬁ@%}f&g’ F’&‘%?B‘Q&L t‘é‘lﬁ?ﬁ?&’é"f‘t"&@te‘{l]at%. The
artiche of cl aigRgifotchVBidRl Md S4il orhS@hAS Exteng abdoMSent SR Ritds ¥ said C' 0SS

| i nk SAP adapt ed to gel "bl ock upon wetting suchgt.hat sai d backsheet is 3
subst @nti al | y iouffeprgisertionspfone opntinpons absprbentrempositestructyrerpositionedisbeutwhen
dry. 24. The .ab . article of claim18, wherein said SAP are water- 2
swel | 3;14bl e bodi e@e?rgﬁsﬁg%%'i n a concentration of about 20 gsm and said
nonwoven 3 substrate is an SMS having a basis weight in the range of about

10 gsmto 60 gsm 25. . The .absqrbent_ article of claim18, wherein said
absorg]ent conposi tej222_ offhgaftigle of plaim #cl""&fﬂ‘@’élséldﬁi’iﬂr%ﬁnf erd?s“%‘?‘lf%z%sor bent
layers, said | ayfr Back§ebd sidPiRfla sectRBAdT saldObdPksHEt FOPIIBE Eaid Hohwbveat

non- coat ed surface sections of said substrate are 4 exposed therebetween,

sai d don- coat ecPubtiraenisaid absorbeatcompogitang wi cki ng zones 5 between said

absorbent |ayers. 1 26. The absorbent article of claim25, wherein said
absorbent |layers are 2 laterally spaced, elongated segnents. 1 27. The
absorldent articl e of23cl alThe &ficlewlickim 20, wehertiradaibablsarhent tayepinsindes a 18wl ayer

ahi ch? 3 G ot ek TAR Roarkch OR HioeR R el pim bR i e ls”

mut ual3l y adher aglbst#htidfly impervious when wet and said backsheet is breathable when dry.

1 24. The absorbent article of claim 18, wherein said SAP are water-
2 swellable bodies included in a concentration of about 20 gsm and said nonwoven

substrate is an SMS having a basis weight in the range of about 10 gsm to 60 gsm.

1 25.  The absorbent article of claim 18, wherein said absorbent composite
2 of said core includes a plurality of said absorbent layers, said layers being spaced
3 apart form one another such that non-coated surface sections of said substrate are
4 exposed therebetween, said non-coated surface sections forming wicking zones
5 between said absorbent layers.

1 26.  The absorbent article of claim 25, wherein said absorbent layers are
2 laterally spaced, elongated segments.

1 27.  The absorbent article of claim 18, wherein said absorbent composite
2 layer has a corrugated configuration characterized by a plurality of pleats at which
3 distinct adjacent sections of said absorbent composite are mutually adhered.

4
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1ax/7a000eer /1112 1111111 WO 01/ 05440 PCT/ US00/ 19493 1 28. The.
absorbent article of claim 18, wherein said absorbent conposite 2 further

i ncl udes chgﬁrlﬁ%”ati on of pulp material, said absorbepbrivgseassoand said 3
nonwoven substrate form ng a sheet. di sposed about said pul p concentration

such that 4 said pulp concentration is disposed between at least. two

| ayers of said sheet of 5 absorbent |ayer and nonwoven substrate. 1 29.

The gpsorbent arti gpe Ofmehal Mt ricRLAI 18 ilottiflald dheliberi SGbARE Of 2

sai d topsheet is spaced from sal opshee BHar I'ng sections of said

t opsheet 3 arfartbedncledbst o carentrdtion lof belpmtawt,rsashahﬁorbpadmr g sdiéet

section includi ng one al sorb s such, that said

t opsHeet f or mROBHPEHS BM&WMF‘:&?‘@P 3‘?%" 8 ]853 tézﬁ’t" & ite.

LLL1ELLHU D | |daid  bddehttaioh: i1ciBposad bbtwcn ) 103t 86 4B GT okiBaRLol 993  30.

In . disposabl e absorbent - having an abgj lent core di sposed between a

t opsheet and cebeerbens faver andpopyescaswsEded absor bent conposite conpri sing:

an absorbent |ayer of hydrat_abl e fine fibers in the formofmcrofibril

obtained fromcellulose or a derivative thereof, and absorbent polyner
(SAP) particles borfed Thmgsbtbemtahwlwwmmyaruha@nepimﬂsyefseetmjlsafnonv\oven

substrate supportl n aid a rbe I absorbent ei ng
coat éd t her eupBif; R’/ﬁg‘?ﬁéﬁ HE %5’ tP%%ﬁ? af‘%\%‘gf"““gga“&‘p”b ﬁ eeeg t he
topsheet and haelkgbeato sman@bmwaeeaihlsﬁd@meaad»ﬁsyea Bectlhexrﬁruﬁinglcﬁeai' a '

| ocat i on |dent|f|ed as.a cro ch region, Efgl bsor hent | ayer providing an
absofbent cor dnersPt BLBBPHAY abf?fﬂ?‘}“g ?i‘&g‘f’ e¢t4QrEs fug nonwoven substrate

5 of said absorbent composite. .

NN R A
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by the crotch region. 1 31. The absorbent conposite of claim 31, wherein
sai d absorbent layer is 2 supported underneath a section of the topsheet,
such that | flosggt 1 on of topsheet 3 provides said nonwgyemsaiasdsr at e of
sai d absorggkﬁmégﬁposite. 1 32. The absorbent conposite of clalm 30,
wherein the article includes a 2 pair of |ongitudinally-extendi ng,
upstandi ng cuffs spaced Iaterally fronlsaid 3 absorbent core, each cuff

havi ng two sheet d_wh n sa absor 4 co te includes
two | ongitudinal l y 8%@{?8 Pﬁaﬂg"%@% aferﬁjésggs§ﬁlff WPl y from
the crotch reg 'a%bshé& Qnd &\&cmtaé@a @@ﬁbﬁﬁtmgbrbaﬁc&hﬁofsné éohirBingsaid 6
absorbent conposite form nghan absorbent structure about the crotch region.

1 33. The absor bent 2229 %’e"cﬁf Yqratpble Soe fikgrrdn e formgf micapfabsi pltained ayer i s
2 suppor t ed o aniRihlo@br @ lertvitv iR kbsofiAil) i,te@ér@epgp Rlekbdied section
provi des 3 saiﬂgm'rsl‘%nv\oveﬁ substrate of sall’sg g c())rben 3 osllgte 1 34. The
absor bent corrpweﬂmbbfsa@dlwdmt&eﬂWan sai d absorbent layer 2 includes a
| ow cross |ink SAP adapted t bl o it suc aid 38
Lrrrrrreeerrrrrrnn R ef‘F‘(ﬁsg% E“P£°§Bgé%ﬁdgs%%&%hf%‘§§%ﬁ

backsheet sect ibeﬂngbsatauh&bﬁmmg al ly inpervious when wet and said backsheet
section 2 is breathable when dry. 1 35, The, absorbent conposite of claim

34, wherein said | oWhErF’é'ssgldlal’ﬁ?Rbentzla@AP disposed hetyeen the topshetandhasksheet,

characterized Ryq gedef0$ catll 11{3@19%%1&& iR idirfiRiBd APPMbtch Reghidh, 941&1 1 36.
The absorbent conpositée of claim 30, wherein said SAP are water-

swel | abl e bodi @bsorbest lapaerdvidiog mbe@h@ma@m@n abfforlam)bﬂdllS@X'ngﬁstr@e%@ gsm 1
37. The absorb%péhc%@ﬁ) oFl of . cl ai m 30, wherein said absorbent 2

conposite of sard core | fcludes a plurality of said absorbent.|ayers, said
| ayers being 3 spaced apart from one another such that non-coated surface

sectigns of said supstrate
) ? 9? a’}’he absorbent composite of claim 31, wherein said absorbent layer is

2 supported underneath a section of the topsheet, such that said section of topsheet
3 provides said nonwoven substrate of said absorbent composite.
1 32. The absorbent composite of claim 30, wherein the article includes a
2 pair of longitudinally-extending, upstanding cuffs spaced laterally from said
3 absorbent core, each cuff having two shect layers, and wherein said absorbent
4 composite includes two longitudinally-extending composite sections extending
5 ‘upwardly from the crotch region into the cuffs and between the cuff layers, said
6 absorbent composite forming an absorbent structure about the crotch region.
1 33.  Theabsorbent composite of claim 30, wherein said absorbent layer is
2 supported on a section of the backsheet, such that said backshect section provides
3 said nonwoven substrate of said absorbent composite.
1 34.  The absorbent composite of claim 33, wherein said absorbent layer
2 includes a low cross link SAP adapted to gel block upon wetting such that said
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4 are exposed therebetween, said non-coated surface sections formng

w cking zones 5 between said absorbent |ayers. 1 38. The absorbent
corrposite“;g fo pm 30, further conprising a coating of pErgoosyssd oi | over
the SAP particles of the absorbent |ayer, said coating being adapted 3 to
retard the initial receipt of liquid by the SAP in the absorbent layer. is

I " 1t~ 1t ekt ~~rr et ~~~M s C39 11l if

1 backsheet section is substantially impervious when wet and said backsheet section

2 is breathable when dry.

1 35.  The absorbent composite of claim 34, wherein said low cross-link

2 SAP is low-gel strength SAP characterized by a free swell capacity greater than about

3 40g/g. - .
36. The absorbent composite of claim 30, wherein said SAP are water-

2 swellable bodies included in a concentration of about 50 gsm to 500 gsm.

1 37. The absorbent composite of claim 30, wherein said absorbent

2 composite of said core includes a plurality of said absorbent layers, said layers being

3 spaced apart from one another such that non-coated surface sections of said substrate

4 are exposed therebetween, said non-coated surface sections forming wicking zones

5 between said absorbent layers.

1 38.  Theabsorbent composite of claim 30, further comprising a coating of

2 mineral oil over the SAP particles of th_e absorbent layer, said coating being adapted

to retard the initial receipt of liquid by the SAP in the absorbent layer.

[
(NN U W

39



