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Dl SPOSABLE ABSORBENT ARTI CLES ! - HAVI NG REDUCED SURFACE
VETNESS 10 15 The present invention relates to

di sposabl e absorbent articles such as di apers, incontinence
articles, sanitary towels, training pants and the |ike, such
articles having good fluid handling properties and reduced tendency

for surface wetness. 20 Background of the

I nvention Di sposabl e, ' aper s,

I nconti nence grt I cl es, @gﬁﬁﬁég@%@@maﬁﬁﬁg and the |like
are well know in the art. 2HAVINGREDUCED SUREACE ESBt articles
conprise a liquid pervious topsheet that faces the wearers body, a
l'iquid inpervious backsheet that faces the wearers clothing, and an
absorbent core interposed between the | i qui d previous topsheet and
t he backsheet. The absorbent core nust often be capabl e of absorbing
and handling ,relatively large volunes of fluid like 30 wurine or other
exudat es diséﬁarged fromthe body of the wearer, and especially

relatively large fluid volunes discharged over relatively short
periods of time. The absorbent core needs to be capable of acquiring,
distributing, and storing discharges initially deposited on the topsheet of

15
The present invention relates to disposable absorbent articles such as
diapers, incontinence articles, sanitary towels, training pants and the like,
such articles having good fluid handling properties and reduced tendency
for surface wetness. | '
20 '

Baq_kground of the Invention

Disposable, absorbent articles such as diapers, incontinence articles,’
sanitary towels, training pants and the like are well know in the art.
25 Typically, disposable absorbent articles comprise a liquid pervious
topsheet that faces the wearers body, a liquid impervious backsheet that
faces the wearers clbthing,_ and an absorbent core interposed between the
quuid'previous topsheet and the backsheet. The absofbent core must often
be capable of absorbing and handling relatively large volumes of fluid like
30 urine or other exudates diséharged from the body of the wearer, and
especially relatively large fluid volumes discharged over relatively short
periods of time. The absorbent core needs to be capable of acquiring,
distributing, and storing discharges initially deposited on the topsheet of
the absorbent article. Preferably the design of the absorbent core is such
35 that the core acquires the discharges substantially immediately after they
have been deposited on the topsheet of the absorbent article, with the
intention that the discharges do not accumulate on or run off the surface of
the topsheet, since this may result in inefficient fluid containment by the



the absorbent article. Preferably the design of the absorbent core is such
35 that tRepoopi®scquires the discharges substantially i mescIus9g1zb: er-
t hey have been deposited on the topsheet of the absorbent article,
with the intention that the di schargé’s do not accumul ate on or run
of f the surface afisorbent arfitle Wwhichhaeay kadcdot Westingyofr eatért garments and

e crent o ! disEeifdH ToPtHe Wedrd In adaiiéh SBretériibly the absorbent core wil
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article which ndijavecal desigpt thatgfasilitalese they dnitially sretained  dischargesrtpobe

2 tesi gn that, { A Foned BieyTGTnS ik SFITRR] selititiont e, et tiinate storaga e
transported awayeoifmwhich éP‘@Hidg‘FOti t‘?ﬁ"tq\"é? pfgpgmrg[y@a&gra(t%@ aﬂptqqg‘%b's!“((ﬂfage
5 region, whichhelabsotbenttmbteriaiin thecstoragetyresigiutilised @ffeotivelp._t hat bul k
of t he absorbent material in the storage core is utilised

ef fectively. There have been many attenpts to design absorbent
articles or corekherg have beeppnany atiempisdecdesigniabseshent articlesaen ceresdo

when further reGgrev@he abive H&fulrdmhéiteNin PRrtMUAAT WRBRSIIthEP rﬁtﬁﬁé@g

reduction of product, bul ki ness,_ or thy ckness., .. I n pa cul ar,
subst ant i al 18f f VereRougbt HP With,fespest IR 8 4‘?§HPQ\TFHH°'t'%°f pladuct bulkiness or
handl i ng proper tthitknekst he absorbent cores by adding fluid acquisition 15
enhancing materials thereto. Several patent publications deal with
i mprovenents of fluid handling performance by addi ng specially
treated cel | ul osincpanrticularasubstantial effait haghgen spenbagainst mpawirgutheofluid

Moore et al. di sedmmgy g&ﬁféraéstw #e hbsorbent cél‘t%”"b?abltjﬂi t filifee BeQuisition

cellulosic fibres and absorbent struyctures nade erefrom
EP. 0 640 3300f %W%ﬂ?ﬁﬁ?ﬁ@'séseﬁté‘?- di scl oses the use of such fibres in
25 a specific arrangenent with specific superabsorbent materials. '

EP 0 397 110 (Lasbygtl st FubiicafondSgadieinihbRvaneH" bF i Shaiivg

performance by adding specially treated cellulosic material.

20 For example US patent 4 89? 642 of Moore et al. discioses special twisted,
chemically stiffened cell_ulo;sic fibres and absorbent structures made
therefrom. |
EP 0 640 330 of Bewick-Sor‘i’ihtag. et al. discloses the uée of such fibres in

25 a specific arrangement with specific superabsorbent materials.

EP 0 397 110 (Latimer) discloses an absorbent article comprising a surge
manageh'Ient portion for improved fluid handling, having specific basis
weights, acquisition times and residual wetness.

30 - _
EP 0 359 501 (Cadieux) discloses an absorbent structure in general by
exemplifying a feminine hygiene product with
- ahydrophilic cover layer (in direct contact with the wearer) with low

density and large porosity;

35 - a transfer la'yer with higher density, smaller pores;

- and a reservoir layer |
such that gradients (continuous or stepwise) are generated;
and such that fluid passes well between the regions.



management gydsgeaf or i nproved fluid handling, having speci PCI/UR6/1800] '
wei ghts, acquisition times and residual wetness. - 30 EP 0 359 501
( Cadi eux) di scl oses an absorbent structure i general by

exenmplifying a f @othicwehydndctrangiepde 3an\letr\|d to avoid fluid dispéssisrapbin rather

Gonsi ty and | ar oS pAnGR el the huid So IRERER 1kt Jubétias the mmemvoirdner

smal | er pores; alsodistributesind a reservoir |ayer such that gradients
(conti nuous or stepvvi se) are gener at ed; and such that fluid passes

wel | between the _region 179F c
PCT/ US96/ 17003 EP 312 118 (Meyer) discloses an absorbent artigle with a fibrous

Bot h-cover and tt eatvnﬂgla@ge:tpmdstmamm pofdsubfithei Wr&ingﬁtrahsﬁort fdyeer

Toyer ”a”SLFE&"'u?@t‘rﬁ%ht‘Eé b B5redhn 4 UnpeH VR iscrint RS £ e

absorbent articl ehevltnamsaoftl layerukas to have teopydrephilisity which iselespdhan theamet he

pores of the undegly )ﬁPng ,ﬁ%ﬁg%&éﬁt a‘%ﬁdmay L?renﬁ,raw B bﬂa%éh%é?gnéssggr% ng

pores than the under 8
| ayer has tolﬂavéubsm? Y Aydiaphopican| ch is less than the one of the
absorbent core, and may generally be characterised as being 10

S B 11 o S ol i S .
as to cause a wetiayeran SO WSI@Q so as to cauise a eelooro surfacet. hi s
problem it is pﬁ?%?c%@ﬂo'&e’%@ocﬂe%ﬂ% 8§lerrr? |ﬁr§FHhrB‘:65enlﬁx EF"I?%’ffﬁiﬁitS'Expﬁt

conpressibility e transport

pressure exeﬂ@ed the f?ﬂbe'bhwnpfm'm e%f tb@c%%la}‘@h surh thatinuge under
dry out the tops hﬁebr@é@ré re&a&ee rtty thecbdty itile pores become smallee anOthentanor

per for mance of " A oyt e WbehBeCand Bahppo Mo B darp rocl < on

t he surface of the totaI structures (i.e. on the topsheet), due to (in

absol ute measur engy 3boVEBhrior2aR Uthicttes! IHEWeber SUMIE! ShibBRGCAY Hrprsied

20 acquisition performance of the core, still suffer from a wet and damp feel
on the surface of the total structures (i.e. on the topsheet), due to (in-

" absolute measurements) small amounts of liquid remaining loosely bound

in the topsheet, which however, are clearly identified by consumers -
negatively as “wet feel".

25 -
There is also the need to further improve the fluid handling properties of
the total structure, in particular when moving to thinner products which
often comprise high amounts of superabsorbent particles dispersed in
'relatlvely smail amounts of fluff. Fluid acquisition and dtstnbutlon properties

30 indeed oan suffer from relative lack of void spaces as well as from high
.superabsorbent concentrations.

Hence it is the object of the current invention, to provide absorbent cores
~allowing for a reduced amount of loosely bound fluid in the topsheet and
35 resulting in a drier feel of the topsheet.



in the topsheet, which however, are clearly identified by consumers

negati vel ywas7ess feel". 25 There is al so t he needPEHUS/IMRY
i nprove the fluid handling properties of the total structure, in
particul ar when moving to thinner products $hich often conprise high

anmount s* of superiss®furthver gbjedtiof itkes inliention stedenirance fluid acqlisitionepnopertids!

anounts. of fluff i L Sit] Oy | J: r .es | ndeed
oan suffer fromqfeﬁa%]i %%%ggﬁéo#drggi S a%%égdé};%m’gﬁhggsﬁﬁ&g%egl g\ﬁﬁﬁ)e he
super absor bent coORRIEMIsiNg@Msthe topsheet cfwess.it is the object of the

current invention, to provide absorbent cores allowing for a reduced
anmount of |ogsely bound fluid in the topsheet and 35 resulting in a drier
feel of the Popsheet. WO 97/ 17923

PCT/ US96/ | 7001 Summary of the invention 4 It is a

further object of the invention, to enhance fluid acquisition properties
of the absorbent cores even beyond existing structures, while not
conpr oni si ng on lardente irehiever thecuitimate goal of good skin dryness of the wearer

Summary of the ligyaer With good leakhde ee%rma@%@ﬁﬁbegﬁ gbeg é“f‘*e gggggmaﬂ%dof

good skin drﬁness of the ar.er _‘tegge er w cgo
per f or mance Phr Staogdynctionalily atthe asticlegvemat repegted gushrse th%h@PFb’ﬁﬁF‘i ty
% ot Ee_ ar 1& icl et egeﬁteriat, wni@?ﬂrsedirm@, Qéwaidbethdﬁ%éf@@ ski(rjx. has tfgliﬁbérdrélned

ich is directe ovar e arer.' s ski s, to . drai pe . very
effectively and V&%%ﬁﬁﬁ?%faqﬁs@ww& o ???ﬁ‘f &%Hgﬁl‘ﬁ"%ﬁﬁwﬁ’ fefnain in
this |ayer. 1bis layemr oadest technical ternms, the invention ains at

i mproving the hydraulic suction fromthe topsheet into the absorbent
core structure 38%?” ath t sheet, ayer. This can be achi eved
i

e, - . to 3
by careful dél ecPiRipa ?sttf@sgﬂ@el terms. the inveniieq dimstatdmproying the findrawic
mat eri al s accor duetiohdromn tive tapsheet MG ties absorbent coredstiudigeé Lndérheath the

topsheet layer. This can be achieved by careful selection of topsheet and
acquisition / distribution materials according to specific parameter as
;. outined later on. '
200 |
" In partticular, this is achieved by a disposable absorbent article comprising
' abacksheet, a topsheet, a fluid acquisition / distribution region and at least
“one fluid storage region, said article having a total product acquisition
- performance of more than 3.75 mi / sec in the first gush and more than 0.5
25 ml/ sec in the fourth gush and an in bag stack height of less than 9.9 mm,
| characterised in that said topsheet allows to retain no more than 0.25 g of
| fluid as measured by the topsheet-on-acquisition-material-wetness test,
" " and that said acquisition / distribution fegion has a drip capacity of at least
5.0 grams of fluid per gram of material.
30

Brief Description of the Drawings
Fig.1 shows a specific embodiment of an absorbent article by
35 schematically representing a disposable baby diaper.

Fig 2 shows a the key elements of the finished product acquisitiph"t"ést.

Detailed Description



20 . I"gogqﬁ.;gzgul ar, this is achieved by a disposabl e abgerhmsotnmolicle

conpri si ng«#==: - a backsheet, a topsheet, a fluid acquisition /

di stribution region and at | east one ¥l uid storage region, said
article having a ?qgfég acqui sition per formance of nore than
3.75 m /| sec inA%ﬁ%'%%P?'g gush and nore than 2 sec in the

0.5 25 m/ sec .
fourth gush and A8 usedhderainadRentargnhi'absorpeat arliglas's refessnto devices which
characterised i naghdb antdcoearhasddydldxidatdsy ardimoRro specRichhan réferd t8 of

fluid as neasured hy the.topshegt-qgn-acquisi.tion-naterial-wetne t est
and that said ac Y-'é?? W&‘Fq gfﬁ g%cpaLﬂqaér?#r%'dp&{Ofggg&yatrodﬁepb%éypaﬁﬁ}engpte&
| east %. Otogabserboind| contaipethey varions exudatesiidischasged from the body.
Brief Descripti f @i L4006 » Bisg. | £ s :
enbodi ment of aﬁﬂé st%ﬁlbecr’l't% g%%@% les B?/ed hggelﬁstgh&eerr%? i|Bca 3?? Qgﬁﬂrée@'{eelﬁtsi ‘HB'CQ
di sposabl e baby @eapet intended to he,laungesed of atherwiss restarediar igusedeas an
finished productapsstieht aiticle (}.%?,tt-heg are intended to be discarded after a single use
Det ai | ed Description VP?/1792- . . ) .

PCT/ US96/ 17001 and, preferably, to be recycled, composted or otherwise disposed\ef in BB

Articles 10 Aenvicorinértally scompatibleemanhel)sor bent articles” refers to
devi ces whi ch absorb and contain body exudates, and, nore

specifically, refers to . devices which _are placed against or in
proxinmity to theAB@Ppomientasticie aeperallycarBpassforb and contain the various

exudat es di schargeﬁabsemédn%okpguhich may caféist 6F SOb-diradfsd) " is used
herein to descri be absorbent artjcles ich are not iI'ntended to be

| aundered or ot hef i p?'é’é"{‘@rté'ﬂsé?e?eused as an absorbent article
(i.e., they B e i afflaidiepervios biicksheeled after a single use and,

brivi ronent al |y <35l tertnEnIEARTES e S e AEnid GPABSEciohy 10 17
conprises . - an absorbent core (which may consist of sub-structures);

A specific embodiment of an absorbent article of the present invention is

the disposable absorbent article, diaper 20, shown in Figure 1. As used

20 herein, the term "diaper" refers to an absorbent article generally worn by

' infants and incontinent persons that is worn about the lower torso of the

wearer. It should be understood, however, that the present invention is

also applicable to other absorbent articles such as incontinent briefs,

incontinent undergarments, diaper holders and liners, feminine hygiene

25 garments, and the like.

Primarily the invention relates to the use in disposable articles with high

- requirements for fluid acquisition, i.e. for uses where relatively high fluid

volumes at relatively high flow rates need to be absorbed, such as for

30 disposable baby diapers, articles for severely incontinent adults, training

pants and the like. However, the invention can accordingly be applied to

devices with relatively lower fluid rates and volumes, such as feminine
hygiene devices or articles for light or moderately incontinent adulits.

| 35 Figure 1 is a plan view of the diaper 20 in its flat-out, uncontracted state
- (l.e. with elastic induced contraction pulled out) with portions of the
structure being cut-away to more clearly show the construction of the

diaper 20 and with the portion of the diaper 20 which faces or contacts the



- a fluid pervious topsheet; 15 - a.fluid inpervious backsheet; -
optional | ywéoevates features |ike closure elements or el ast |H‘¢E{HS?GBH0°I -
A speci fic enbodi nent of an absorbent article of the present invention is
t he di sposabl e absorbent article, diaper 2 shown in Figure 1. As used 20
herein, the ter Weagen the mnasisurface corgntad sowaksisitheriewer Assbpwniip Rigure by

i nf ants and -i:ncqnithg edibper 200 preféfably Icamwsasa@qwuud hRNiBUE topShést 2& &he

wearer. It shoul.d e under st qod ent _inventio

al 50 appl i cabl oY i LR LE 5 el e ESAEEl s ant

i nconti nent undeoga28pusitiondddetwebn ithie tapsheet 24raﬂt15thefbmi<sh9a 26.9i ene 25
garments, ang t K PV, 0 s.to,the use

i n di sposabl Fte'? éé)%mfe[%dlﬁfer%rﬁfy' W{ q&dreenen%}ss t?Sot?‘g éi:ﬂfaf Q&Wﬁcgf Bi on,
i.e. for uses m:;egtadetqwardmtyenwgarelrquutbe artlcle “lawerirgireats awaytfrarm thehi gh
flow rates needydarge absorbed, such as for 30 disposable baby diapers,

articles for severely incontinent adults, training pants and the
| i ke. However, the invention can accordingly be applied to devi ces

\r/]vl th rel gt i veI yFiglwer 1fdhows maprefered mnbudigmntsafcth@aha‘pétmm m? wréncmthe

i ene ev n 1 hen a S
S Equr e 167 S Bstféeh' £4 G e Habbn ﬁ%& FBofaH poth SO0 N AiREeIoRs: e
state . generally largestthan thoseceid e@hspabﬁmmr@ @Bl e'ﬂwe)tuppheet 24 and
portions of theth?] back§ﬁéét826”e§‘(téiﬂ BeyGit g JOM sbSGbbYt eOf2BNG,

construction of

2
ortlon
whi ch faces or gzﬁfpggtfgrmmée perap =) pﬁ%@aper F28° While the topsheet 25) the
PCT/ US96/ 17001 backsheet 26, and the absorbent core 28 may be assentbled in a vaﬂﬁ@rdfr

L the i apls 207el BpoFH FbEIIGS, préetied o f@?ﬁﬁ@'ﬁv@ﬁﬁé 708, dSsgrbed
| i quid inpervi osgnseaﬂyssneléxs Fatent 3\.@5%)&31%“1& "Gonteastable: Side Portions fort
core 28 pOS't'Omﬁpe%mg é}@mﬁ%ﬂéd%mﬁ fH‘B Bﬁéﬁ%’ﬁeﬁnu%?y 14, 1§75;! f

not Spect fied difg” t?'ﬁvé?ﬂw'ﬂﬁugé?ﬂley"op?{f 15 i?é'l E'ﬂ cﬁ'o'\‘:)épsoﬂa?mect s

structure
away fromthe Article WitheDynamic Elastic Waist Feature Having A Predisposed

20 Resilient Fiexural Hinge", Kenneth B. Bueli et al. filed June 13, 1991.

The backsheet 26 is poéiiioned adjacent the garment surface of the

"~ absorbent core 28 and is preferably joined thereto by attachment means

" (not shown) such as those well known in the at. For example, the

25 backsheet 26 may be secured to the absorbent core 28 by a uniform
continuous layer of adhesive, a patterned layer of adhesive, or an array of
separate lines, spirals, or spots of adhesive. Adhesives which have been

" found to be satisfactory are manufactured by H. B. Fuller Company of St.
Paul, Minnesota and marketed as HL-1258. The attachment means will

30 preferably comprise an open pattern network of filaments of adhesive as is
disclosed in U.S. Patent 4,573,986 entited “"Disposable Waste-
Containment Garment", which issued to Minetola et al. on March 4, 1986,
more preferably several lines of adhesive filaments swirled into a spiral
pattern such as is illustrated by the apparatus and methods shown in U.S.

35 Patent 3,911,173 issued to Sprague, Jr. on October 7, 1975; U.S. Patent
4,785,996 issued to Ziecker, et al. on November 22, 1978; and U.S. Patent
4,842,666 issued to Werenicz on June 27, 1989. Alternatively, the
attachment means may comprise heat bonds, pressure bonds, ultrasonic



Figure 1.sRowssamg3seferred enbodi ment of the diaper 20 in \/\/nmctr/uSsmmolO -
t opsheet: '?Afahﬁﬂ ‘the backsheet 26 have | ength and w dt h di nensi ons
general ly larger than those of the absorbent?core 28. The topsheet 24 and -
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backs hget 26, an p §§V’§m '°@§r &@sﬁa?“%‘g"‘a&mﬁea qsha sapye  the

15 well known cam‘ [ gurat ions, preferred diaper configurations are

descri bed ~generally in U S Patent 3,860,003 entitled "Contractable
Side Portions for Di sposabl e Di aper” which issued to Kenneth B.

Buel | on Jandar yThe, backsbeet 26 is impgrvious. torliguids (ahl urae) anddsrpreferaply

07/715, 152, al | opfhutacdaieti bRdth_a thin §ﬁ&|mwé%&%ﬁ%tﬁe5|ﬂé&blé W4t
Feature Having A Pred|s

ose si lient xur a e e B
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adj ?CenL | the gar refets wrrhamnaw‘ whieh are complisntr hn@twmoremdaE condorny to the
preferably joine e t t
t hose wel | knomg?ﬁgﬁegrgar’iy a§§r %§B§$€% eé,?eﬁ{h; hq%n %étfgy(lzs ht ?%‘%ﬁ%&)?%
secured to tHe apeayentsthe exudaespgbsorbediancthcontained gvthe absatenicore @8
adhesive, a pattﬁbﬁ?ﬂ/e ?rtﬁ:ﬂ &Wﬁ?&i l'fGntﬁlEf th'?é"‘d?i 5Qh()oiuch as bed:§NEE18 Rd
lines, spirals, or.s S0 ’} d eS| whi ¢ ave bheen
found to b sat | UNASIBSFIER'S.  aer REEKSRRE Zorma thus | AMBHEh,WBYers or
Pau:c Mblnnesot a poowoweh cheateral, Hpoli/Addtic mmsatsmhramtthmop!amdzl films3 Oof
preferably conp esjv S
B e abl Y O e GRS B B BEhyIEALODE BproniClESis, S907Us'S i
Cont ai nment ar neeated npnwhven snateriab raterably, the diacksheettis ¢h thermpastic
more preferably ﬁﬁYEHa'fUmé | d188i gRﬁeQ@”tﬁsfr&ﬁ\ fabbﬁf“?ﬁ@ﬂ% 't@daﬁ 00@551phfrﬁ"

pattern such as r at pRar
e Bl ent 5. o1 1Parisular, prstered mas/ials Jor 1o beckshest Mollie; BRAS2Q bipiiant
j ;2&25 ggg i ssuegﬁlms anddRR6475 cast ﬂln@ablq'nambfacn&éd blOT&degard Industriéxtinat

i ssue r n n )
at t achnent rneanso‘irrge}/}é lﬂpif‘fegéﬂhgg g(’)‘%cp &%Bg%tsfé tlfé%éi'a\b?\mémﬁgégﬁdcand/or VO

97/ 17923 - 20 matte finished to provide a more clothlike appearanzer/ UEggher;othe

7tt  chirent bO”dSbaQYQ'@EtCZGVWBbﬁﬁFt VPHHS to%s&'i.‘ﬂé ﬁ?ﬁ‘\efhﬁé Bbsaftlent core 28
?n 03/rc1 Irrﬁnt he (ie., gFeaQﬁable) wciwn;% QtaH preven%ng exusd%tgs Tom passmgﬁtﬁmug Pthe ©

" backsheet 26.

25 The absorbent article may further comprise elastification or closure
features well-known in the art and - for exampel - described in E 0254476
(Alemany).

' The specific advantages of the invention result from combining the specific
30 topsheet-and acquisition/distribution materials according to their parameter
profile.

The topsheet 24 is positioned adjacent the body surface of the absorbent

: "core 28 and. is preferably jomed thereto and to the backsheet 26 by
35 aftachment means (not shown) such as those well known in the art.
Suitable attachment means are described with respect to joining the

~ backsheet 26 to the absorbent core 28. As used herein, the term "joined”

" encompasses configurations whereby an element is directly secured to the



art. .5 The backsheet 26 is inpervious to liquids (e.g., #drine)-and

i s prefer abbyinre manufactured froma thin plastic fil RCTAISIH98N
other flexible liquid i npervious materials may al so be used. As
used herein, the term"fl exible" r&fers to materials which are

conpl i ant and wothers eledient moaffixing tie teiement directly de rthe adtheh afementy and
contours of the : 26 i r hg e es
absor bed and coﬁpmghﬁﬁgt‘ﬁgggbbgg%@eﬁg@gﬁg |§8|nd?rgctl)P s%\éﬁ ?éo%t&/e_ﬁ%_ %ﬁl&l
articles which elemert by pffixingbe elemept to intepogdiate snember(s) which in turn

under gar ments. BheaHRREIBIAE offerBlEnidhs conprise a woven or
nonwoven material, ‘polynmeric filnms such as thernoplastic filns of

pol yet hyl ene or pol ypropyl ene, or conposite materials such as a film
15 coat ed nonwGereraiy, ehedbpsheet 24 ablcompliaat, bsafk féeling, iandandhrritativigatet i ¢

filmhaving a th ol o] t t .40 ] e
Parti cul ar Igy pr @%_ﬁ%gé%%tséﬁ'aiﬁéﬂﬁ‘ %lr{’ g%ﬁ%ﬁ%@s%e% ?ﬁb%"ﬂd%g&@%ew&m

films and RR547Hquidst(efg.| hEngk toreeadilycpenaitate throughe #a thickoess. r iPeayided dt

of Terre Haute, wh ; Tleekd ' : Q?e% f

20 matte fi ni.s#é'ystao rtga?ggagérmre glggtaﬁ?%&ft&;iaagrgg%ﬁl?%éurt gﬁ,éytbr?e

backsheet 250 manqfuff "#Jm A gvide: ;nge Ptgnﬁ“?% ai%sﬁ'#‘iﬂarﬁs Pgreusy foams;
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ackshee ; e, abs e COMPrise :

el astification g?t#ggtﬂ;ﬁ% (e‘?‘é’., W&W§E§§%¢@§Bﬁ¥§w&ﬂgiﬁRF?ﬂe'grtp%@r for

exanpel - descr Oh@@lypToEyleneibres), or a combjmatianaaf natural and synthetic fityesi fi c

advant ages of t fperd\Ratd ABNLRT W mEhAfAcHHY fecHhiqhés NHEEH Hé‘y be uséd to

t opsheet an&i_ ac%u sition/ ghSt ribut OE erials ch t%{Edl n% to their

parameter anufacture dhe topsheet 24.7 ok gxamels. topsheet 2fgmay be a

ad ?CenLI the bodpnwoveacevet bhefibresorspanbonded, 6carded>,r ewggla&ﬂd rhét?]blown,

preferably join n : : at t achnent

means ( not ShOMWdé%?ﬁgé@eﬁhg%%BﬁﬁnEﬂogﬁg?ﬁ&y%,eo@‘nﬁIlke. Sui t abl e

attachnent neans are described with respect to joining the

backsheet 26t 0 Rreferabiyothectipsheet atZordiig tdctheeliffeht invihtioR BompAses &
enconpasses Sonfl urations vWeJebM..a.n ehphment is,directly secured to the
20~ means to adjust hyarophilicity of the material.

In case of nonwoven topsheets, this can be done by adjusting the surface
energy of the fibres before the non-woven is formed, or by adjusting the
surface energy of the non-woven after it is formed. The hydrophilicity
25 adjustments can be made such that they wash away easily upon wetting
such as with urine, or, which is more preferred, such that they remain
effective even at repeated wettings, though may be at a reduced level.

Such hydrobhilicity adjustments can be incorporated into the resin of the
30 fibres, orcan be applied to the fibres just after they are spun, or after the
web is formed.

" In case of formed and/or ap_erfured films, the surface energy adjustments

can evenly also be applied to the resin of the film, or to the surface.

35 '
Alternatively, combination composites of both nonwoven and fiims may be
used, and for the hydrophilicity adjustment the respective options of both

“can be applied. '
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el ement by affixing the elenent directly to ®he other elenent, and

configurations whereby the element is indirectly secured to the other

el ement by affixi nlg the elenent to internediate nenber(s) which in turn
are affixed to thRSeithepase sizepf the topsheet is of esitical importangereta Biesarplicatian; s

conpliant, soft fipahkrtrrentthveptioh/ritating to the wearer's skin.
Further, the topsheet 24 is liquid pervious permtting | i qui ds

(e.g., urine) to readily penetrate through its thickness. Provided it
will satisfy tshe Prfeiablyyghe dopshdetipbre sizd sheuld notbe smbller thapstheqioresyfbe

10 fact ured ' r Sue -
Foti cur'at od T oanstesddertivifh Iy89Ce s Hit ihYombibith Sop ledHiarBRRity of
natural fibres (ebeth lakeesd- $e Suid: withini thectopshaot ean tiecreadily cdrainedgtowards

pol yester Pe WleHYirPiayenthrbLgh 8% hydraufic feveBsnation of natural and
synthetic fibres. Thereé are a nunber of manufacturing techni ques

whi ch may be used to 15 manufacture the topsheet 24. For exanple, the
topsheet 24 nHy bin erder to furthenoptimizewthe surfacé vestneps of amyetbpsheeticdt has

wet-laid, neltblo I - ' | fa b V.

the Iike. Blen found, ac¥f(4BRIE 8. itimE e SolHE of uld SuflpR can 66

i nventi on conpri sedained inthe tapsheet by mipimizingthe meof the tapshieet.nat eri al .
In case of nonwoven topsheets, this can be done by adjusting the surface
Ut ave ener gy of HOWEVRbAVIS dis dRRdve Ane v iEHERon Al caliver abFoTStENt jasis o
adj ust ment s ceEh bweighd éwhichhwilllrasult ireundesirecoreiuctionidf por@ sizeneséé apove) it
such as with uring, ' ' r y | Dhai
effective even at grré%é%t_e e\i%[d[ angg g% ﬁfgﬁiiq:ifd’ncggnpgpgd}séggégéggdwﬁmlﬁhdst
Such hydr ophi | i ci MiRtaining (anaven«enlalging)tBePese §izeéd into the resin of the
30 fibres, or can be applied to the fibres just after they are spun, or
after the

: b js forme . .In case of forped ang/or apertured
films, the sur fﬁgciﬁﬁné?ﬂﬁ ‘ﬁﬁﬁgﬂgtrﬁgﬂ?téo" has to Bﬁnb@%'ﬁ? ‘ﬁ'lt'%d)%%r @%%aé‘bcaﬁo
the resin of 2he pidperties, such Be strerigthedfor maibtaining convertability, and also for

| o o product integrity during use, or with the ability to retain other materials
~which might not be bound firmly enough in the core such as particulate

superabsorbent materials.

25  Suitable materials are described in the part showing specific examples, a
particularly suitable topsheet is a low basis weight spunbonded material
with permanent hydrophilicity at an intermediate level.

~ Absorbent cores 28 in the meaning of the current invention comprise
30 essentially all absorbent parts of the absorbent article other than the
topsheet, which contribute to fluid absorbency or fluid handling.

__ The_absorbent cores should be generally compressible, conformable, non-

" irritating to the wearer's skin, and capable of absorbing and retaining

35 liquids such as urine and other certain body exudates. As shown in Figure
1, the absorbent core 28 has a garment surface (“lower” or “bottom” part),

- a body surface, side edges, and waist edges. In order to fit best into the
overall absorbent article desigh, the absorbent core 28 may be



Al ternatively, conbination conposites of both nonwoven and fil ms..nmay be
used, and fwosrh@e2Bydrophilicity adjustnent the respective opCTAS/IBODLOL-h
can be appli ed. WO 97/17923 .
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pore size of the manafactiretsirmfa Cw'%de"wdrieitymﬁfr t@e@ﬂh tsizéileaﬁd)p#ﬁiﬁééhcﬁl.gd,
in the current i i Pr efar the topsheet pore size shou

not be small er tﬂéﬁ%ﬁg%bpgg%&;ss' %'gﬁéﬁ/%aﬁxw&é%ﬁ 3 ayer, such that -
in conbination with the hydrophilicity of both | ayers - the fluid
within the topshegie i Fib i | AR i '

| ayer through_the hy %@d%cﬁﬁ%gggtﬂ{ ngigﬁjcl n%‘geﬁrm?ngedf B??ﬁgﬁﬂggﬁem*/?g&[ he
surface wetneSs JPOIBRSUchRY,alayered;arrapgement as ﬁ%@ﬁ"f@ﬁl‘ﬂi_hdﬁ&h@h@@éﬂ@q 0
mnimze the vol yartialfy 6 cordpletely enisatides into the abisyrbémesbrestiudturbopsheet
by m nimzing the volunme of the topsheet. However, whilst this can
be done by reduction of caliper at constant basis 15 weight (which wll
result in undesi riéwe keylelement afithe cuerest inventise eanlime/desdribed by followingthes

preferred to do ; i i ' il.s .

mai nt ai ni ng (Qr Z@é&r?/g%ﬁ%bn rﬁ hggﬁg?%?g%ggéé lrﬁo"’tﬂbgéﬁﬁ?:?@é@aéqrg (\'/@1 aﬁ?r
reducti on had0to tBﬁs%HFﬁﬁU&? ough thertopelesthi cal 20 properties, such as
strength for maintaining convertability, and al so for pr oduct

ani chm ot ot B0t of ARt e st o, HeiSthes e separaleg dno

super absor bent ndbheae fwhetional@ntsSui t abl e materials are described in the

part show ng specific exanples, a particularly suitable topsheet is
a | ow basis vvei_ghr_L, spunbonded materi al Wi th permanent hydrophilicity
at an inter mddi atfd'steth@ absorbent core,bas e cauise dbefiid.ni.e.nte takenimthefluide

current inventi operetiatingehroiigh thesiepshéet at reldasabgashpiite HTthe wiarehfe.g.
absorbent articl &;0gkioh 132 éftfie wearer). This is generally (and in particular with high
performing absorbent cores) achieved by the acquisition functionality in a
- specific acquisition region. -~ - C
20 Due to the goal of effective use of the materials, the acquisition materials
used for this functionality should readily release the fluid to the storage
region of the absorbent core, such that it is free to provide void space for
acquiring fluid at subsequent gushes. - -
Examples for acquisition materials are high loft / low density materials,
25 such as synthetic webs with typical densities of less than about 0.08
g/em3 .

Ultimately, t_he fluid should be absorbed primarily by the final storage
material, where it is absorbed sufficiently strong to remain bound during
30 any further use condition, such as wearing, movement, subsequent
gushes etc. ' o
In modern diaper designs, this final storage material very often comprises
“superabsorbent material®, i.e. mostly hydrocolloid materials forming gels
“upon wetting. '
35 .
In order to transfer the fluid effectively to the storage ‘material, an “interim
storage and distribution” functionality is required with
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The’ absorb%\’mv “Tores shoul d be generally conpressible, conformablé, non- .

irritating to the wearer's skin, and capabl elbf absorbing and retaining 35

li qui ds such as urine gaghggd}ﬁrfaﬁehhﬁ ﬂcgg@/ra@(%gﬁsca fé;%vﬁxﬁhm\gl%%

1, the absorbent core as a garnment
a body surface, sihgcaeHigition matefal hutshaudd be Fefeﬁhaﬂothﬁ‘l Qﬂfbﬁttherﬂt@faghe

overal | absor bentmatérlatl eTilRs i @nist bbleahﬁordieiht ther aacdBisi®h PMaterial Vefore
17923
IQDZ:/T/ Ug%/ 17001 subsequent gushes; 10

manuf act ured i a wi deadotal ettgnmfstomeatépamtyemf closke b e sgush Gapacity (even

h
sequt ot oni di 2???%@??-8%8% WeRHARE Thig SKETR! b6 Sousl & the qust alpme § T it
5 region such b ékpeﬂatﬁrc?a hecfinal stg sagﬁnmdlum R yerylslow@pmpared toan
be parti al dwslﬂfatéén’é} Qb@érﬁuﬁ@%# thé fiRal Q&)@Qé%@@ﬁ%l iPhble to pick

t ture. current I nvention
descr i bed by fol |‘6‘3qu@°“?5@"% stans 4’?15\"&%%? H%eﬁatﬁ%?%mhéaba&eedy ausnged
i nt o t he absdibenthedime of theegusti t er t hese penetrated through t he

t opsheet). . For?%}?s;glrg&l ona@%‘%ﬁd"@%bﬁ S%ht? ntssﬁ,eﬁ?hﬂ“t ursgﬁj[s

separated into '
core has to acqui®fdh 9I$é°"ﬁl§|fﬂatﬁﬂab to take up the fluid penetratl ng

through the topshesid atfivietaasse capabiiity rtétafﬂoﬁlf fi ﬂé’l%tc‘!\‘é@é%e&ﬁngto rain it

urination rate of the wearer). This |s gener al | I'n particu h
hi gh perform ng absorbent cores) achieved by the acquisiti on

functional i tylSi n \hilst this hapeisen desaribedsint three rfﬂgd:tﬁtfhalitiegoeacipéﬁ thésd Bén

| of effect e' Lhe a i Sition. nate
gggd ?oret h?g :‘ﬁﬁ%ﬁ %Isﬁ.@gg oul él' Q{?"Fy%rreﬁﬂgs%gt’m mﬂntﬂk?a‘“f%@fstpﬂﬁge
regi on of the abdHpstignalities at tbﬁcﬁﬁmﬂélme'tancbmlghtaagalmbe\a thixtuce of Sexeml
for acqui rprirgaifyl Miateriglls. subsequent gushes.

20 As to the fluid transport from one material to another, it is of special
 interest to keep .the fluid transport uninterrupted through undesired
resistance at interfaces, such as might occur through lack of wetting and’

the like. This can be’ addressed by careful selection of porosity and
hydrophilicity properties of édjacent materials, however, it is a further goal
25 of the invention to improve on wetting “bridges” by gradual blending
materials of two adjacent regions in a thin mixing layer, through special
process steps, such as air-laying at least one of the fibrous components on
another porous component, such that the fibres penetrate well into the
surface of the other porous material (which may comprise fibres, too) and

30 entangler

Absorbent cores according to the invention are best made out of several

different materials to satisfy the requirements for parameter profiles.

Before describing the particularly beneficial combination of such materials,
... 33  such materials are described in more detail (referring to the physical form

they have when being used to form the final_ absorbent structure

[‘converted™].



Exanpl es . for acquisition materials are high loft / low density materials,
25 such aw@9ymmzzic webs with typical densities of |ess tP&TE96{17000. 08
g/ cnB. Utimately, the fluid should ge absorbed primarily by the
final storage material, where it is Y6sor bed sufficiently strong to
remai n bound during 30 any furAbsorhent CoredMatenialssuch as weari ng,
novenent, subsequent gushes etc. I n nodern di aper designs,
this final storage nmaterial very often conprises " super absor bent
material", i.e. 'P‘I‘%/N{%V?Iﬁﬁol | oid materials formng gels upon

wetting. 35 lThe,at':'s_ovbmt_dmemuerkrfanstherprébentf Wﬁsﬁfmi coPpYisé dfibrbes
e oo o3 A S orous, gl B a0 rflth! PeS usett in e
PCT/ US96/ 17001 present invention include those that are naturally occurring fibres @mddified um
fast" fluid pick ' Ak A e
acqui sition mat e?ﬁng{"?’Eﬁ}'ed!%ﬁ Pvcﬁ %%’s P gg{hgrﬁé?lw;ﬁﬁqﬁgﬁ%r%g. g? £'t“F‘n’!ae ss?fo$§ga§‘e
material . Thus, Wwempgifigdfreodifed: aaturake @eTiRg t flresmincluden cattenor Bsparto
Sﬁbsequﬁnt gushegiass, ‘bagasse, Reirl, dlax, TEiR! iwadi! WP pﬁﬁ:?%érr]ﬁﬁclﬂlzy'%ﬁﬁeéf
D Dt S!S, v, Bl BT ol ) oo bie Svie
st orage nedi um i syntbetic fiboes canpbecmiade from polyvinlyl rchiaride, pohadmy rfitiorigey
less if the fin hal i - pj : lcker .an
starts draini ng%ﬂ@*ﬁﬁ?ﬁn@éﬁ%bggebmﬁ‘&&al_F@é&gedu??lggmg% %‘ﬁcﬁt g?re
of the gush ORLON®; peivyinyl esetatenpelyethyiving mastaten goaisolubly onisolible s
better than the govinyl alcobbl, tilySibhe @RicRBds pbRlethylene (e, 2PdLPEN®) Snd
rel ease capaji | |-t§ to aIII ow fina idls?tﬁora%}e1 rred’ umto drain Iqi?' DibgquWNéSt
this has beel? deRRYPIRRYISHE. RRlaMides Syl as ing/o&,pogéeéﬁergfsq 3%
](c:orrp[ i se IS!J'?'- I ayg; ﬁ%h@gipnzmremaﬁe p!odggi{tlwene.s,yaét;dldbet "“Zt;,dfha ﬁ?ms usedI
unctional i ties gln tdinSEP shiehP nafitdiyicdRhrlPiBred® s1dl) YyHirfetid! fRYC 6
t ls. ’ '
prifmary mteria gny compatible combination of naturally occurring and synthetic fibres. The
.. fibres used in the present invention can be hydrophilic, or can be a
20 combination of both hydrophilic and hydrophobic fibres.

- For many absorbent members according to the present invention, the use

of hydrophilic fibres is preferred. Suitable hydrophilic fibres for use in the

. present invention include cellulosic fibres, modified cellulosic fibres, rayon,

25 polyester fibres such as polyethylene terephthalate (e.g., DACRON®),

.+ hydrophilic nylon (HYDROFIL®), and the like. Suitable hydrophilic fibres

can also be obtained by hydrophilizing hydrophobic fibres, such as

o surfactant-treated or silica-treated thermoplastic fibres derived from, for

example, polyoleﬂhs such as polyethylene or polypropylene, polyacrylics,

30 polyamides, polystyrenes, polyurethanes and the like. For reasons of

availability and cost, cellulosic fibres, in particular wood pulp fibres, are a
preferred element for use in the present invention.

Suitable wood pulp fibres can be obtained from well-known chemical

35 processes such as the Kraft and sulfite processes. |t is especially preferred
~ to derive these wood pulp fibres from southern soft woods due to their
premium absorbency characteristics. These wood pulp fibres can also be
obtained from mechanical processes, such as ground wood, refiner
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special # interest to keep the fluid transport unlnterrupted t hr ough

undesi red resistance at interfaces, sudd as might occur through | ack °
of wetting and mechéahieal,i ke. Tﬁémmecﬂmneaidr essechémmonmwchhnicatel ect iand

f it d f
howbver. 11 1o a FTadehahicihicl RiBPEidkEses RLIARETE: TRLERUANS wood
"bri dges' by gr acmdp flures;cas]gle" as bleaghed m«tuobleawbeawombpulprﬂyeansan ea

thin mxing | ayerysddir ough speci al process steps, such as air-|aying
at | east one of t%e fibrous conponents on anot her porous conponent,
such that the>fibres penetrate well into the surface of the other

Kgr OUE mtit erial (AMuemraw soangy iof hytirdphilic fibrey fands&in tﬁetp&éfﬂémr mventlton

sorbent cores accor 40 v 0 sev ra

different materi a?ssPe[ sq%f%%&r %‘:"ﬁ)&ﬁg{ﬁgﬁ)ﬁ}ﬂ%ﬁ’r‘ﬁgﬁép Fﬁ?’qﬁ’f'§' and

Bef ore descri bi nginsmbupant pmnemezy lsenbemaﬂy stiffariedhicebulosic fibregs. As used

materials, 35 Sqfé}ewtfﬁre' ?érﬁha&ﬁe@ﬁc%% Egﬂtﬁogi?tﬁﬁr ‘“n?%ﬁﬁé icBfluib8ic
beln use

t he physi caI form ave
absor bent st rifct (fHkses that hTV%Bﬁ%@ stitgned by ¢ eWb’F‘FW@Q@me ease the stiffness

PCT/ US96/ 17001  of the f' bres under both dry and aqueous conditiods. Such means can
Absor bent Core Mate

Eib b b
members for the dp‘é@gﬁttﬁen%q{w%ﬁf I@a‘%ﬁ%ﬁl‘%ﬁ%@eq'mrﬂ?gt thatS?orré‘ﬁajg{)lgrenct)?té
form fibrous web and/br bnpegnaies the fibras. [Sush meanalcamalshdnciude the stiffering

i nvention incl udeyt eﬁgrggt bgt ﬁlté'ﬁﬁ Rk &hgﬁﬁ;g]rgﬂgcthgrﬁa o O]'ccffé tagpe

or unnodified), as we as, sy etic bres sul
unnodi f i ed/ nddi f |QQ§YWL‘FF‘§NSy occurring f| bres include cotton, Esparto
grass, bagasse, kerrp, flax, silk, wool, wood pulp, chemcally nodified

L0, 20 PP T B oS MeP 2 BACC b SRR g s

pol yvi nyl fl uori doglude: catiopicimodifi edfsltaroheeﬂwaylr@najtropenmntgtnnmeups (e.g.,

chloride, polyacryhifsg %%ch 3s thosm%ﬁl%rﬂ'cmméﬁ’dﬁﬂﬁtamﬁ& Shemical
pol yet hyI Vi nyI ac&t at e so u §R
orp., Bn gewater latexes; wet strength resins such as

polyamnde-eplchlorohydnn resin (e.g., Kymene® 557H, Hercules, Inc.
Wilmington, Delaware, USA), polyacrylamide resins described, for
example, in U.S. Patent 3,556,932 (Coscia et al), issued January 19, 1971,
commercially available polyacrylamides marketed by American Cyanamid
25 Co., Stamford, CT, USA, under the tradename Parez® 631 NC; urea
formaldehyde and melamine formaldehyde resins, and polyethylenimine
resins. A general dissertation on wet strength resins utilized in the paper
art, and generally applicable herein, can be found in TAPPI monograph
series No. 29. "Wet Strength in Paper and 'Paperboard“, Technical
30 Association of the Pulp and Paper Industry (New York, 1965).

These fibres can also be stiffened by chemical reaction. For example,

crosslinking agents can be applied to the fibres that, subsequent to

application, are caused to chemically form intrafibre crosslink bonds.

35 These crosslink bonds can increase the stiffness of the fibres. While the

. utilization of intrafibre crosslink bonds to chemically stiffen the fibre is

preferred, it is not meant to exclude other types of reactions for chemical
stiffening of the fibres.
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pref erred relativelyr idehydrated, t!"’ﬁ@ldp (Febhr ndividuatizasi)t Mﬁe%f@uﬂﬁﬁ)ds
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PCT/ US96/ 17001 monoaldehydes having an acid functionality, and l1éspecially C2-Cg
mechani cal I g&g,l

chenot her m)rrechgnl caﬁ%wétgéeggege Is c@cl g %r se?on(? 0{/ o g__w'th at
pul p fibres, aslemst |t\% eadrﬁ@uaﬁdmuﬁbwea@nse“wgﬁa Fhaip 9n BRcRIOXiAAtehe
used. 5. . lodatd@scélRiibse sshsine inf ahsid mplﬁbkecs‘peJ&mSefcamptatse dfnsmdsre

Séﬁéef“f i d 3ouEessipking, a6SRSThalgK, o af ReY iHGRa 7 iiGrabERG, Gord "
sti-ffened cel | uforohaldehyde sglypxyligsacid, oxydisuccinic acid and citric acid. The effect
of crosslinking under these conditions is to form fibres that are stiffened
and which tend to retain their twisted, curled configuration during use in
the absorbend structures herein. Such fibres, and processes for making

25 them, are described in the above referred patents.

The preferred stiffened fibres that are twisted and curled can be quantified

" by referencing both a fibre "twisted count” and a fibre “"curl factor". As used
herein, the term "twist count” refers to the number of twist nodes present in

30 a certain length of fibre. Twist count is utilized as a means of measuring
the degree to which a fibre is rotated about its longitudinal axis. The term
"twist node" refers to a substantially axial rotation of 180° about the

" longitudinal axis of the fibre, wherein a portion of the fibre (i.e., the "node")
appears dark relative to the rest of the fibre when viewed under a

35 microscope with transmitted light. The twist node appears dark at locations
T wherein the transmitted light passes through an additional fibre wall due to
" the aforementioned rotation. The distance between nodes corresponds to

an axial rotation of 180°. The number of twist nodes in a certain length of
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crossl i nk bonds c increase the stitfness, of the fibres. Wile the

T rarfon o i B ik nptias pet millmsta and Shewit7lca beyatiepst 40 twist redes
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stiffened by 29 odbladditioninibeing twisted.i these preferedrstifiened fibremare also curied.

_ Fibre curl can be described as the fractional shortening of the fibre due to
kinks, twists, and/or bends in the fibre. For the purposes of the present
invention, fibre curl is measured in terms of a two dimensional plane. The
extent of fibre curling can be quantified by referencing a fibre cur factor.

25 The fibre curi factor, a two dimensional measurement of curl, is determined
by viewing the fibre in a two dimensional plane. To determine curl factor,
the projected length of the fibre as the longest dimension of a two

- . dimensional rectangle encompassing the fibre, LR, and the actual length of
the fibre, LA, are both measured. The fibre curl factor can then be

30 calculated from the foliowing equation:
Curl Factor = (LA/LR) - 1.

An image analysis method that can be utilized to measure LR and LA is

" described in U.S. Patent 4,898,642. Preferably the stiffened fibres will

N 35 have a curl factor of at least about 0.30, and more preferably will have a
" curl factor of at least about 0.50.
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are wdisgatersed, for exanple, in U S. Patent 3,224, 926PCBUSAIWPH) , -
i ssued 5 Decenber 21, 1965; U S. Pat eni 3,440, 135 (Chung), issued April
22, 1969; U.S. Patent 3,932,209 (Ch ?terj ee), issued January 13,

1976; and Thesé.chiatieally 4tifféded L2lliBsioyfibres davel gertain spropeRisse it

19, 1989; U. S.

1090. and U. S, MPake tpeﬁ%&ﬂfauﬁa %9@5%% %@gﬁaﬁmﬂeit’ r @gﬁdegg 4/:5%%‘??‘5%9
1992. 10 the prgseRbinvention @@Mee@ unstiffeagd ceil fibreisein 8 dmon to
processing i ncl gipg hydrophrlid“ﬂhé&ébéﬁffé{étﬁﬂb'réﬂ“HHiJéN' drige GombiRkticies 8&ent S

whil e such fjbreg are in a deh drate deflb at ed

i ndi vi dual i 2ed) SUFfRESS AN resligngy. In paral'tcu{a(gn%etreéﬁren% %iaf‘éres

sti ffeni ng agenesabies thg @bsarbentrmoemberite betted mmntmnlrﬁsrdapiltary@%mre in
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aci ds. These codydnguse and Qf&riﬁb#i@QfS resistant i collapsent | east two
hdroxyl groups in a single ceIIquse chain or on proximtely | ocat ed

cel | ul ose chaln I n . eci fic exanples, of such

crossl i nki ntf ébﬂ‘g‘ ?ﬁc‘Pru%ee %Prcjﬁrﬁs ICAR P%d_rrngge fiom any| ﬁ@w@@lastlc

gl yoxal , pblyniexl thaitycen 8 ymeleéd catatardpemmréssumr Wil noti ektensivelyt ri c
fibres that L_?Zﬁemapreﬁhe%fﬁb%g Préfefadly, WE Toeling; Bolitoot, Wichegpliat
curl ed confi gur matenialavill bedess thamabout 190°C; @ndipreferahly batweenabaut 16576 n.
Such fibres, andnarwﬁsws‘fc)rrnnahyr&enﬂﬁue héitih %&nfi%fqgrsbﬁré idiic

above referred atents ferred stiTfene res t are
twisted and Lur erd%r?h?é"@u?&n??ﬁ?\?ﬁp than the g%’"PGf%tP?nér Igpthe Q“?rmﬂ*@
"tw sted count" bended abstrbent struttures,twinén uded irs absorbent artiwéﬁlarre likBly toer m

cer'tain Lengt h PSP THE i e oVl ASRERIAYESRRlerd 5p Rically ne,
the degree to wiawer than abput 58°G ot at ed about its longitudinal axis. The

term. .. . "twist node" refers to a substantially axial rotation of
|naI axi s _of

180 t
rort Fon o "R T8 thermoptashe Ao 8h ¥ barRluiay el eGSRt fhfks san,
the rest of"thebei Madevfmm armmdlymfolhermoplasﬁc palymess; dpeludirigh polyatefinst t ed

light. The tw's r n

transmitted |i %t pass %ﬁ{ ﬁ%(gr?a éﬂiﬁ?)%@ffang 8°W§f éﬁé p&l%sters
t he aforenenti oFr@BO VB?"&ﬁ oPPW’%E GF%@%C@M@‘F\% W@@Pﬁe?ﬁ@ﬁ%’eﬂﬁs
an axi al rotati polyateth@8Aésrand copolymetseof adnyt Wf sthendoregoing suchkr agi vinyl

length of 25 chloride/vinyl acetate, and the like. Depending upon the desired
characteristics for the resulting thermally bonded absorbent member,

- suitable thermoplastic materials include hydrophobic fibres that have been

" “made hydrophilic, such as surfactant-treated or silica-treated thermoplastic
fibres derived from, for example, polyolefins such as polyethylene or

30 polyproppylene, polyacrylics, polyamides, polystyrenes, polyurethanes and
the like. The surface of the hydrophobic thermoplaétic fibre can be
rendered hydrophilic by treatment with a surfactant, such as a nonionic or

" anionic surfactant, e.g., by spraying the fibre with a surfactant, by dipping
the fibre into a surfactant or by including the surfactant as part of the

"35 polymer melt in producing the thermoplastic fibre. Upon melting and
resolidification, the surfactant will tend-to remain at the surfaces of the
thermoplastic fibre. Suitable surfactants include nonionic surfactants such

as Brij® 76 manufactured by ICl Americas, Inc. of Wilmington, Delaware,
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(i.e., the tw st count) is dlrectly i ndi cat gye of the degree of fibre

1E\c,)Vir Sélet er ni ni ng a"‘?‘ﬁoéiﬁﬁﬁﬁé'g t"iﬂe roéﬁéé]?ep%lﬁb ttﬁpgﬁtﬁggﬁfgﬁé[ﬁﬁn

U.S. Patent 4, SQQMcal Inc.5of Gregnwichd Coninetticutd Besidess nanionic suffagtants,
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| east about 4.5 tw st
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at |east abous lgfamiperisquatd of @ntinvéter ofihedioplditic #fe.shoul d al so
preferably be at Ieast about 0.5 twi'st nodes per mllimeter |less than 10

the average dry fibre twi st count. Even nore preferably, the average dry
fibre tw st counSuitablel dhérmeplastiasfibresocan5be tmade frodesapsingte | polymierr
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at least 1.0 tw Thenpolymer compriging thel sheath coftére sneitd ab a [diffeveat,atypichily
StiTrened fibr eoloer. tphpetuREihdn e’ Soliiiel s Cur%'ﬁQatnEBgé%ésﬁfaﬁéé?@g
the fractional sthesechicempenentfibrespeovide thermal bondingiduesto meiting of the/ or

bends in thejfi bereathosolymer, Ml@%nﬁfg théQieBirQB@‘étrenqth charédit‘ﬁéﬁdsoé\‘ the
fibre curl is rne*asurp?I in terns of a two di nensional ane.

extent of fibre EA§ é"\,eén be quantified by referenC| ng a f| bre curl
factor. - 25 The fibre curl factor, a two di nensional neasurenent of curl,

i s determined ggltab@/b%bﬁiﬂoﬂgnf IﬁSréé Rrcud dé‘fr?tﬁé{‘ﬁré’s‘féfﬁrlﬂ?ﬁ@ %ﬁqﬁﬁlugg

determ ne curl | ecte
| ongest di nensi oﬁ hgathicarao fibres hQVWSnsﬂéﬁ]al Oﬂ‘é\dmnglp@ mebmablngﬂwse

fibre, LR apgl t bly%ﬁwléﬁelbmﬁfdbyléne olyéth MrWle Léc:etéfé? bl?bepylene,
! s

measur ed. The fl a can t cul at e ?
reecyt . The £1 Lefoibnd bl bt piboRane el bolveri bl
i mage anal ysi s nantdtetliket Patticulariyusuitable bicomparent themoplastia fibles for use

described In U Speféh i thoSéthdvita oENBIGHIShe BE pthjdstenterd ' Ier

35 have a curl ﬁtor of | east nor e

have a cumelking cgpo Pstﬁ’ PQLYQ‘“’&WBWI 393@6? °" polyethylene shedith (eg.
25 DANAKLON®, CELBOND® or CHISSO® bicomponent fibres). These

bicomponent fibres can be concentric or eccentric. As used herein, the

" terms “concentric' and “eccentric" refer to whether the sheath has a

“thickness that is even, or uneven, through the cross-sectional area of the

bicomponent fibre. Eccentric bicomponent fibres can be desirable in

30 providing more compressive strength at lower fibre thicknesses. Suitable
bicomponent fibres for use herein can be either uncrimped (i.e. bent).

. Bicomponent fibres can be crimped by typical textile means such as, for

example, a stuffer boy method or the gear crimp method to achieve a

. predominantly two-dimensional or "flat" crimp.

In the case of thennoplastic fibres, their length can vary depending upon

the particular meit point and other properties desired for these fibres.

Typically, these thermoplastic fibres have a length from about 0.3 to about
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e t.d : | Ya: %ggi e
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made hydr ophi |l i cCO8uch as surfactant-treated or silica-treated :

t her nopl astic.. - fibres derived from for exanple, polyolefins such as

pol yet hyl ene, or Q polypro | eng, polyacrylics, | yam des

Dol yat vy enos2® poTherm i A CuREh yafiehy df kg isuch whbs) P isstiss. ang such
hydr ophobi ¢ t her prquesses aré veryewelhknbwn in the artr ender ed hydrophilic by
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 Fibre types | S
With regard to fibres used for producing such webs, there is nearly no
25 limitation in principle - though certain specific web forming and bonding
processes might not be fully compatible with certain materials or fibre
types. '

Web forming:
30 When looking at individualized fibres as a starting material for making a
- web, these can be laid down in a fluid medium - if this is gaseous (air) such
structures are generally referred to as “dry-laid”, if it is liquid such
structures are generally referred to as “wet-faid”. “Wet-laying” is broadly
used to produce paper tissues with a wide range of properties. This term is
35 most commonly used with cellulosic materials, however, also synthetic
fibres can be included. '



ani oni ¢ suhf@ehfiehs €. 9., by spraying the fibre with a surfaeCanisseiiool '
di ppi ng the fibre into a surfactant or by including the surfactant

as part of the 35 polynmer nelt in producin® the thernoplastic fibre. Upon

el ting and y-Ryg" %flh%%#‘fp o4 6 PLAGVER ik, arf BtehOtiePBlding!

t he surfaces of t surfact ant 3}
i'ncl ude noni oni c PERAESECERMDE %SRCh o form sugh webs. [/éﬁsmth?a:qmwbtkwea Bif-
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various surfactants sold under Pegosperse[err] trademark by G yco

Cheni cal, Inc5 oA foltenwpolymeCwan:beiexdiudedenta dibreswhich therucaadieforsned
et er opl ast | Jrpefif e e Wel i iflstng BRPoRidelB Al b b Pofillariined
1 5 gram per Whieh dhen a@ntfcmérmtﬂ a weabmm assepamteypiocess step). The

Sui tabl e ther ”Dpl'%simufg fétﬂ]&érééa%réecaﬁ%ﬁly ofgférréd N e Ehsocﬂdhﬂﬁévens of the
(monoconponent

(e.g., biconponefit® lﬁq?%}yggt;'pgié} ude gg'i?ér e'ir'%?gl'gm.%&&gﬁ@(ﬁgeqrgwerssppem%eqo

10 therrmpl &t i evdbsbres that conprise a core fibre made from one pol yner

t hat is encased within a thernoplastic sheath made froma different
pol ymer. The pol yner conprising the sheath often nelts at a
different, typi c&lung'er webs |canealso thenfarmad by combiningeons oy morecaefrihei athay

the core. As a 1 ¢gidtion technologfss bi conponent fi bres provide thermnal
bondi ng due to nelting of the “15 sheath polyner, while retaining the
desirabl e strength. characteristics of the core polynmner.

Sui t abl e bi cofrpoWdels bbnbings for use in the present invention can include

heat h/ fib | |

S0t yet hyl enel pol b aa ot dive Wil oA ARG G BRERS qﬁyrf’eenﬁ'geb
pol yet hyl ene/ pol ?Uyﬁwes-polhpﬁﬁomfﬁerﬂ#ﬂﬁ)’ﬂ&%sb@ﬂdedopamegﬂ@ﬁ/ pefopdiyt cused
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sheath (e.qg. 20, Zﬁsmmhwmncﬂ bongimOyidints; |wbichCHoSSampl¢ for coompwoeen

fibres). These - c o

Used herein. the mateans %Eﬂoélﬁ)c%tro ré: gﬁnﬁﬁta‘ﬁ?go?ﬁqf?g??ﬁg%t’af a?éa '%Fa(ft‘?ég WLQO/AS

the sheath has aare not uncommon Or - particularly useful for structures where low
densities are desired - “air-through” bonding can be applied, where parts of
the polymers (e.g. the sheath material of a BiCo-fibres are moiten by

25 means of heated air passing through the (often air-laid) web.

After the webs are formed and bonded, these can be further treated to

modify specific properties. This can be - as one of many possible

examples - additional surfactant to render hydrophobic fibres more
30 hydrophitic, or vice versa.

Obvidusly, there is a wide variety of combinations of the fibre types, web
forming and web bonding to adjust the properties to the required
specification. profile. Of particular interest are combined structures where

35 the interface layer between two adjacent with different properties is not a
sharp separation line (or plane) but rather a gradual (though thin) transition
layer.



t hi ckness that -i.s even, or uneven, through the cross-sectional area of the
bi conponewoBYAT®@3 Eccentric bi corrponent fibres can be desi PGHPEGII0013( -
providing nore conpressive strength at V\:‘?_? fibre thicknesses. Suitable
bi conponent fibres for use herein can be efther uncrinped (i.e. bent).

Bi conponent fi bPut of the vast varietypftsuch websl of patticularnintenestsior thacurreot
exanple, a stuf,‘i-,gé sty af@t hod or the gear crinp method to achieve a
predom nantly t |rrens onal or "flat" crinp. 35 In the case of

t her nopl asti ¢ f| r 08, °Pﬁ ¢!S[ engt h can vary dependi ng upon t he

particul ar melt- pou nKonwdvens havingolrge iptresiea ilow bdsiy weligtt v\fﬂhbue&verly
VDI Cal 1y, Uhesg kBEARHASA o bdhdth 3B ) BAY ah AORLER Wt oy, 2o

WO 97/] 7923
PCT/ US96/ 17001 Among other technologies, this could be achieved wilB materials 7a$ cm
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properties, |nc |nt of the et astic f| res can also be

adj usted by var‘}qrﬁ Bndﬂ" P@F“?Eﬁm CtG'FtQ #?W%Eydrﬂﬁ’@"@itﬁheter of
t hese ther nopl aEér gsé ]fbacm”smon/ﬂ[smbuthon fegfiorsed in terns of either denier

0 cOAmTe T 200, Ve Bl oA vl Bl
about 1.0 to aboooulgObe @chiavedoby aitlayingband subsequentbaitthrbOgh bonding of

Fi brous struct ‘Yeecial en§ﬁ‘l Hol@biﬁd}léﬁbsorf'éha p%ly{Eiﬁleﬁe‘éﬁEQtH Qlc%Pn&?l?egé

|nd|V|duaI|zed orm ent "article 1s
and an airlaid !Qrﬁﬁcturelsformed on - the line. Saldflbres may also

be used as a prefornVérw\nhd:@phthcaﬂe&s slithses made frortriaigial ibfesdledpbbigiily

delivered t ti he article essentially in endl ess or
very | ong flgr ‘?’é%&?’gﬁﬁ 3??8?““ ugf)%ol) and will then be cut to the 15

appropriate size. This can be done on each of such materials individually

bef th
e S B e e e OO
core. 20 Th'@?%"’q §e¥e(ﬂ éPée

OR%ki ng such webs or tissues, and
such ... .~ . processes are very vveII known in the art.

20 The hydrogel-forming absorbent polymers useful in the present invention

' include a variety of substantially water-insoluble, but water-swellable

polymers capable of absorbing large quantities of liquids. Such polymer

materials are also commonly referred to as "hydrocolioids”, or

"superabsorbent’ materials. These hydrogel-forming absorbent polymers

25 preferably have a multiplicity of anionic, functional groups, such as sulfonic

acid, and more typically carboxy, groups. Examples of polymers suitable

for use herein include those which are prepared from polymerizable,
unsaturated, acid-containing monomers.

30 Some non-acid monomers can also be included, usually in minor amounts,
in preparing the hydrogel-forming absorbent polymers herein. Such non-
acid monomers can include, for example, the water-soluble or water-
dispersible esters of the acid-containing monomers, as well as monomers
that contain no carboxylic or sulfonic acid groups at all. Examples for such

35 well known materials are described e.g. in U.S. Patent 4,076,663 (Masuda
et al), issued February 28, 1978, and in U.S. Patent 4,062,817
(Westerman), issued December 13, 1977.
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19 "Dry- | &pPalymers, slightty netwark cresstinkad pohumetscekany of the feregeing
carding prc@pesﬁnaan ﬁﬁtlalaﬁd)eﬁ.m'ailﬂédnml acryh®sacid) ahdt @ﬁgwﬁywvdrk
known "air- gé' ssues ﬂ s ca ego‘ Iten
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directly int@®da \mlyr(lersecamrbet used either poletyess irs tlep fofm rofka ngxturelloflmlmad;r
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e result structures’ are common % t WOVENS

t he el t bI%ﬁ?P?e%é!‘ &-S. Rateny B/66.87% WignPatani.0y6663¢ L&Sa\ﬂatent

spunbonded 10 4/693,776, U.S. PatEufhfwsgw%mrs Pgents,7ha/47g by
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Wb bondi ng In order 'to give certain strength and integrity

properties t a5t hdlostbpreferred polymmErumeterialefor ase ipeneaking yhyrrodelforming
most broadl y use artn.fl?s arées‘flaﬂﬁy ARneSreERsEiked BOlyhrs W WU AdIn heldtalized
t Her mo bonding b
' po yacryluc acnds and starch derivatives thereof. Most preferably, the
hydrogel-forming particles comprise from about 50 to about 95%,
i ___preferably about 75%, neutralized, slightly network crossiinked, polyacryhc
0 acid (i.e. poly (sodium acrylate/acrylic acid)).

_ As described ‘above, the hydrogel-forming absorbent polymers are
preferably slightly network crosslinked. Network crosslinking serves to
render the polymer substantially water-insoluble and, in part, determines

25 the absorptive capacity and extractable polymer content characteristics of
the precursor particles and the resultant macrostructures. Processes for
network crosslinking the polymers and typical network crosslinking agents

. are described in greater detail in the hereinbefore-referenced U.S. Patent
4,076,663, and in DE-A-4020780 (Dahmen).

30
Preferred hydrogel-forming absorbent polymer particles of the present
invention are those which exhibit a high absorptive capacity or Teabag
Centrifuge Capacity value.

» 35 . The superabsorbent materials can be used in particulate form or in fibrous
" form and may also be combined other elements to form preformed
structures.



part of .the,web such. For the latter, the fibres can be conpressed, :20
resul ti ngW9HI®23 nct bondi ng poi nts, which, for exanple f oOPCHESIRI70M -
materials, can cover a significant portiongf the total area, values of 20%
are not uncommon. O - particularly useful or structures where | ow
densities are dAsibreadly kapwn: iexsmpte fasnsuely comppsites prec Supsirabsorpent s

of - the pMaYéﬁ’élsldrﬁnﬁtest hﬁhél’%eéb PeribsBrticHt &Smaeﬁl Jés*éhﬁéda?

ob " ™ 22 ol B ot 108 84 assha%ﬂé% w@ge?;wtébg'fémnera

treated to . suttamdlp‘rgces;semflc properties. This can be - as one of many
possi bl e exanpl es - additional surfactant to render hydrophobic
fibres. nore 30 hydrophitic, or vice versa. Qobviously, there is a
wi de variety of Thendibstrateniayer ofnther laminaty ean forlexample bd domheqd Byé web

bondi ng to adj Uﬁ&n\va@eHr@*&rér‘Watt%shBQa{(@f%ér?Qs BOUNTYSSd b6 3hirRBted

profile. O particul e.conbl ned structures
interface |ayer )Sé'f' é’ﬁc{]%(g %rﬁ@r@ COMPARYPF FUFRAS B high-wet-strength tissue
sharp separ at i oof hibasis weightaofe22.5gim2 aishprodacgd YUSTREPFOGIRLE & Do, KG,

}DE:?'?BISEJIG?E?HM D-516¢ € Kreuzau-WieRhadB36Y. Germany, under the referencg, NGB. (.

vast variety of Aletnativehs, the substratel dayernisrfesmedorbyt e threeaimensional
:Og‘r’ggt ' on are. ap erturé:ooihérhf'o R:hﬁlﬁ s descnbed in EPglrﬂntYn O&*ﬂk’l‘)}”he@g ??ﬁ\gt ]
properties) andiéa X;ﬁ %@Ejaé ‘6%@%4 CQW" suitable Mﬁﬁagt fogforming the

t echnol ogi es, tbilssteatel (byee aQIMgbdwm-shengﬂfrnMMs such @Xepplydiéfid
bel ow, e. g‘or W%ﬁg wi t h spunbonded PP nowovens in . conbination
with a permamen{'I ant of noderate hydrophilicity. For use in
acquisition/distribution regions: - 10 - Very | ow density materials,

Ty o TR SRS YOGSt an b uhoRSs JeLuf Skt by
poI ypr)c/)py?en COPEPQH'& B?Xf%ftq’fﬁﬂ'}?é&@a&? %‘Fﬁﬁ%ﬂ@“?weg%y dgRositan o
- particles onto the layer of adhesive. A suitable adhesive is for instance
20 hotmelt adhesive as produced by Findley, Roosendaal, the Netherlands
under the reference H 2127. The adhesive can be deposited as a melt-
- blown film which is blown at such high air speeds that the film breaks up
into an open network of filaments as described in US patent no. 4,573,986.
Alternatively, a spiral pattern of adhesive may be deposited to obtain a
25 ° liquid-permeable network of adhesive filaments as described in US patent
no's 3,911,173, 4,031,854, and 4,098,632.

“+it'is also possible to bond the absorbent gelling material without the use of

an adhesive. The partidés can be deposited onto a moist substrate such

30 that the -particles absorb moisture on their surfaces and become tacky.

* Subsequent drying of the moist substrate under application of pressure,
results in attachment of the particies to the substrate.

In case the particles are interconnected by appilication of an interparticle

35 crosslink agent to form an interpartically crosslinked aggregate, the
absorbent gelling material particles may be bonded to the substrate by the
interparticle crosslink agent. This has been described in detail in US
application no. 08/142258 (Hseuh).



- Very- hyy aphddsi ¢ webs, such as nade from natural fibrespceramssnzioly .

15 for storage core structures. . The exanples further detail ed bel ow
will allowto better understand the . i?@)act several preferred
execut i.ons. 20 . The hydrogel -form ng absorbent: pol yners useful in the

present invention I.nclude a varjety of substaptially.. . . .

wat er - i nsol ubl e, Aoethed of _gmpga%mgl{ﬂlayey 'am&%&%'%ﬁa%’%g'pap'%ﬁgdlsﬁpﬁg

| arge ﬂuant :c ti eslayers afdildyersBfcdbsorbentegeling matenait particles encased detween
commonly referreg t S . roc "S sQr.hent.”

mat eri al s. Theseﬂ]'?y@?sg'fellap ¥%r%ﬁ%éé§{9%§r'8g§ _pgi%peol' §4 '%bé@r@ftg%a%twd}{%e a
mul tiplicity ©f the ahsorbend rgallingh matgrialuparticlasc arexbondet oo the tissue laysrs,
and nore typical Mﬁy, p BeraP Y. § taabl o

for use herein |%1‘\C1?§t}afeé * 0 %ﬂm C?l,yfll‘e g{ Egg?g@egﬁoﬁgg‘ﬁ/w ii?g IBSP .osmn.g
unsat ur at ed, aci@P Rt geiliga matsrat particlegonta & subsirate bag basn ibgghin
al so be incl udedusjpa(eht Hoi4551 101 (Hockiot s, I n preparing the

hydr ogel - f or mi ng absor bent pol yners herein. Such non- aci d nonomers
can include, for exanple, the water-soluble or water- di spersi bl e
esters of thH acOtheropteddormed) struotures canaompiise welinknowwe ag-laid or nowoaen
contain no carbo | ' | I | s Ly 35
wel | known mat engI ngé%s esiﬁb%ﬁ?%?%%ﬁf%ﬁkga%t %rn?tﬁg,gg@ 88%{’3’?%‘#?3{;@!}2
et al), issued Feytheh fibees ang gptionallycellosic ibfesnt 4, 062, 817

(Westerman), issued Decenber 13, 1977. WO 97/ 17923

PCT/ US96/ 17001

Hydr ogel - f or m ng”‘&BE'&%‘éﬁ“ﬁ&f’#ﬁ%{‘E (fz%‘?%‘?%ﬂﬁ"a?ﬁ??i"&g&?{;ﬁ"af?%ﬂa'ﬁ)he pr esent

i nvention cohi ain carboxy groups. These polyners include hydrolyzed
starch-acryl oni t‘Théefol%ﬁﬁ%dé&@oWt'ﬁersieciﬂeaéh‘aﬁéé%en?se%fr thé 2¢&kosd Adr8-
acrylonitrile graft QOEO y és, starch-acrgllc g I d graft copolyners,
partially 5 matenalsiasegraing to thepringiples alregdy laid OWopol yner s,
saponi fied vinyl acetate- acrylic ester copolyners, hydrolyzed
acrylonitrile or r 1; : : | l. Kk sshinked
ol ymer's of any SPerieérfibe desian %%P&'ﬁﬁéﬁgﬁké%aﬁﬁ#ﬁ%&P%aff o
pol yacrylic 3&i drectanguar laversd stuclure, e.g. combining acquisiionoatenal withf high
partial |y neutrabbhe8p&ihyd ohtbpofadafer of 1BFER with smaller pore openings on top
of a highly absorbent material layer such as Superabsorbent laminates.
Wrap sheets in form of tissues or nonwovens can be added for mechanical
strength improvements, or superabsorbent containment improvement (e.g.

25 when using particulate materials), or added softness (e.g. on the
backsheet side). Of course such added materials or layers must not
deteriorate on fluid handling properties, e.g. a wrapsheet between on top
of an acquisition material must not have smaller pores and/or be more
hydrophobic. in contrast, such material should have properties following

30 the teachings of the present invention.

Such simple layered structures can be made of coextensive layers, or - for
efficient use of the materials - such that one or more layers are shorter
and/or narrower than others. For example, the acquisition distribution

35, material can be positioned around the loading point of the article, but might

"~ 'be omitted in the rear part of the article. In this case, the well know “cut-_
slip-process” can be advantageously be used to cut an essentially endless



10 'pol_yrr;er_s can be used either solely or in the formof a m xture of-two

or WO B/139%3f erent pol ymers. Exanpl es of these pol ynBFTHSPUIT0N s are
disclosed in U S. Patent 3,661,875, U S. Pajent 4,076,663, U S. Patent
4,093,776, U S. Patent 4,666,983, and U.S. ‘Patent 4,734, 478. 15 Mbst

preferred pol ynenatasiabie-gl delivaredsn arrolhruchy thater shettes patehnean be placed

particles are slafalbngeteays  inderfgath daacbsaer s of partially
neutralized , polyacrylic acids and starch derivatives thereof. Most

preferably, the hydr ogel -form ng particles conprise.fromabout 50 to
about 95% Otherecarangémentsowf diffteqentenomes icard besimade by bk for

cer ) O eiitglle Gn 4id prBGlhd gfie hj;*ﬁﬂ_r%?éﬁé’%%ﬁi Affcls < TRiseis: deedhre: s
are pr ef errapdly ysedhiorytheemaking cofo bighiylahsorbentwstriuctures, s buct i asy
serves to dds2RBed ih 'VeRRaH Bt abYER erﬁdzaiiz? &@A?émég\@g& 4P| (IEpaBObM n

part, determ nes 55 t he absorptive capacity and extractabl e polyner
content charact H®tics of the precursor particles and the resultant
macrostructures. Processes for networ k crosslinking the polynmers and

typi cal t k i ki t . d i bed i t tail
2Pt e hor ef el BiFe dEHetdl, RGN, e, regions’ Wi ShfEraHE prodertiaschriauid Be'
DE- A- 4020780 ( Dearranged s©h that theorgradients tefemredeto fiormm@mr(hagézs
pol ymer part!dec?ed?éaéé‘%fgfd?éeéi‘%e and incred$4c6f 'h?tgi’oghﬁi Gy pllemh SRPAQUL 2
hi gh absor pt Ty, t CEhacIt orage;;
The 'super absor berAPAGIYL ATZE o e sudace %eret- : Sm;g?&zmyeoﬁ‘w%%ﬁ theous

form and may al syitiinate gtdrage dnalehial. Dépemding drotHe distibwtion 6Bthe latter, the
ISDthrf Btsg%/eimlél Q’?Qfe%?édlz&aan can be the fayered (Z-profile) structure.pr a more coiplex

broadl y known ex&ginediarzanedstoutyresi t es are Super absor bent
Mat erial | am nates, where superabsorbent particles as described above

gﬁint g& 2t ;?gg gg 'h?e ie?%e%&me'eofstﬂgsitn(rg}it?one 'isg to bQll'ralf'lsglenﬁ’aearr;salftle}ia gl ir61 t leur%olstn 2
- ... .~ .. effective way, such that the fiuid is drained away from the surface of the

20 absorbent article to the ultimate storage material, without retaining residual

' " moisture in the layer next to the wearers skin, and to do this not only for
- the first loading but also for subsequent loadings until the design storage

capacity of the article is exhausted. '

25 A preferred execution (more detailed in the description of the examples)
comprises the following design features:
- Underneath a topsheet with speciﬂc properties and glued to this is a
synthetic acquisition material having large pores. |
- Then a layer of specially treated cellulosic fibres is arranged (which
30 in a more preferred execution are intermingled with pores of the first layer).
- This is then followed by a “storage core”, made by current
technology of mixing superabsorbent particles with fluff pulp in a profiled
“mixed core” with a superabsorbent free “dusting layer” on the backsheet
side. '
35 - The uppermost synthetic patch has a smaller area than the next
- treated cellulose layer, which is smaller than the underlying storage core.
- For a diaper intended for babies in the range of 8 to 18 kg, also called
“MAXI" size, the dimensions for example:



5 .Ttwogy}ggzgate | ayer of the lami nate can for exanpl e pegadsvsmedt by- a
nonwoven | ayer or by a tissue |ayer such as BOUNTY tissue as marketed

by the Procter & Ganble Conpany, or such as2& high wet-strength tissue

of a basis weight of 22.5g/n2 as prO{gﬁ‘gQﬁi by STREPP GrbH&dép. KG 10
D-5166 Kreuzau- Unter maubach, Germany, .under .the refere?ca NCB.

Al ternatively, the substrate |ayer i S ABPRRMby a t hr ee UOIERODNAI
apertured thernopl ast tataffdiaperas descABDamni n EP-A- 0 203 3B0pmEP- A- 0

156 471 and EP-A- 0 1 er suyi e materials for formng the
substrate | ayer ére-héé%grg’ém&&engt Ebggﬁ'\l}\ovens, such as pol yol efin | 5
nonwovens. 5 - Theaawidthbent gelling material can be hed to the
substrate by - afpbtehmg a layer of adhesive to the mate, followed
by deposition of the EF{)articl eg 8nto the | ayer of %esi ve. A

sui tabl e adhesive is PSrPuRAAitRe 2000Mnelt adhesive Mduced by

Fi ndl ey, Roosendaal , gly*mAthﬁach‘ ands 75mm under the ref4o0mmme H 2127. The

adhesi ve can be deposited as a nelt- bl own filmwhich is blown at
such high air speeds that the film breaks up i nto an open network of
filaments asl®escribed in US patent no. 4,573, 986. _ Al ternatively, a

spiral pattern of adhesive may be deposited to obtain a 25

| i qui d- per meabl e network of adhesive -filaments as described in US patent
no's 3,911,173, 4,031, 854, and 4, 098, 632. It is also possible to
bond the absorbent gelling material w thout the use of an adhesi ve.
The particles can be deposited onto | st,upsttate such 30 that the
particles absorb noisture on their Jﬂ?p§¥§§l§ﬁﬁnﬂgﬂgﬁe t acky.

Subsequent dtying of the nbist substrate under application of pressure,
results in attachygpRiaiof the particles to the substrate. In case
the particles ar€ rnterconnected on of an inter&article 3

crosslink agent M tegtshaes, caried }92'¥t§2£¢4‘§até dés 127 GkaRd Afgre gHr 0%t 'F?éatiVSe

absorbent gel lingumidigy.i al particles may be bonded to the substrate by.the

Dt par il o DB o954 oty e RS EIAHANE Lnd'Tsbl wl fndes

PCT/ US96/ 17020L methods is commonly known as Jayco SynUrine and is available from
Jayco Pharmaceuticals Company of Camp Hill, Pennsylvania. The formula
for the synthetic urine is: 2.0 g/: of KCI; 2.0 g/l of Na2SO4; 0.85 g/l of
(NH4)H2PO4; 0.15 g/l (NH4)H2PO4, 0.19 g/l of CaCl2; ad 0.23 g/l of
MgCi2. All of the chemicals are of reagent grade. The pH of the synthetic

25 Urine is in the range of 6.0 to 6.4.

Finished-Product-Acquisition Test
Referring to Figure 2, an absorbent structure (10) is loaded with a 75 ml

gush of synthetic urine at a rate of 15 ml/s using a pump (Model 7520-00,
30 supplied-by Cole Parmer Instruments., Chicago, U.S.A.), from a height of §
cm above the sample surface. The time to absorb the urine is recorded by
a timer. The gush is repeated every 5 minutes at precisely 5 minute gush
intervals until the article is sufficiently loaded. Current test data are
generated by loading four formes.
35 _ _
The test sample, which comprises a core and includes a topsheet and a
backsheet, is arranged to lie flat on a foam platform 11 within a perspex
box (only base 12 of which is shown). A perspex plate 13 having a 5 cm



23 . A nethod of forming a multilayer |lanmnate having a muttiplicity
of tissuewo971mR3ayers and | ayers of absorbent gel |'ing mat ePFEPSPATC| es
encased between the tissue Iayers % described in US patent no.
4,578,068. In this structure, t he abs (Fbent gelling material particles
are bonded to tmemqtersmemlagéwstanﬂa"v Juits midaleds IPJaQﬂﬁ’tQ'? tan,obther sasmple.
entrapnent. A n@ymbetic théqmﬂrddumm to the sahw ﬂﬁahgmal dwnnaem fitted! and
particles onto du sabst rtte has eﬁpFﬁgacr|1B tﬁ?ﬂ@ g Hﬁ

4,551, 191 ( Kockgued g the gpaning. Flsciodes dp ar 2 Pgated p WesSL syERse Rf own
air-laid or novheeplate, in cmtapbwnthemenmﬁaaef ofs thee abbsrixent strupturé i 10.€Theor
fibres in cenbi t et | osic
! 3 ﬂgis:i(@g &“tafr%gonne?t e frﬁetf %[a%% i’é‘%ré’@iéc%ﬁf&‘u ¥o %{f gqy%

fibres, ure I'C ar rangemne al s)
15 The f driateiogimulate, fmrterxamelem bdﬁrblﬁg&iﬂeﬁt pressutehof vg oms2 cor e
material s accor ,;@WP ufifddd Ih tespdy | ai d out . The nost

si npl e desi gn accordlng e present invention could be a flat, 20

rectangul ar | ayered struct ure e.g. conbining acquisition material wth
hi gh por eAs pestifluirs isointrodpced into Ithe eylinder ittty picaliybuildssop bheabp pftiee

S per absor B9 psahept stioftrd sy ComBRnGRaF (difire A Bla it Btan, they ens
can be added f celeptredes this starts thetimenglihe timerds stapped when ilumebabeb@nbe nt
cont ai nnent | rrpétﬂytﬁwtha(se aﬂ»sorb’e‘a teeg éﬁ'd?guﬁﬁét g fie él@étﬁ&éﬁ'cﬁ\gt c

added softness Sheet side). O course such a
materials or I aé@?@erﬂfg’f’ ggtrodes 1stngF%|pl orate on fluid handling
properties, a vvrapsheet bet ween on top of an acquisition

mat eri al t sr?ﬁ% I

contrast, msJIE)Ch ma? &l 0 ﬁ% :ﬁg\;@ﬁe?%%/efrﬁ I@fsh?%lﬁ %bsorgég (ng 'ﬁl ngs
of the present fimeels)i bhe ach'S'tIOFBu%ﬂ¢ i5i micuiateg@reeam gus,lu unteeduced o nade
of coextensive thaySample'Of phfticular inter8ét InCViBR! ot BlirréMEINTBAKSH &ré the SUCh

exarl 6. the achat & ORI LR posi tioned
around t'he 1oading point of the article, but mght ) be omtted in the
B boodth ' TSN o bl BBt ) gl gt g an chectgrt
.capacity of about 300 mi to 400 ml. if products with sngmﬁcantly different
capacities should be evaluated, the settings in particular of the fluid
'volume per gush should be adjusted appropriately to about 20% of the
theoretical capacity, and the deviations should be recorded.
25 X
In bag stack height
Essentially, the in bag stack height is measured by measuring the height of
“““a stack of absorbent products as it is packed into cartons or bags as
. s_upphed to the_market, and dividing the height by the number of articles in
" 30 this stack.

It either and most easily can be measured by taking one of the bags and

carrying out the measurement, or by simulating the pressure of a packed

bag in a suitable device (such as a Stress - strain measurement device
35 such as provided by INSTRON instruments).

This test has primarily been developed for “bi-folded” products, i.e.
products which have only one folding line in the cross (width) direction of



WO 97/ 1792 PCT/US96/17001 -
PCT/ US96/ 1%8?7’"”3 24 mat eri al

(e.g. delivered on a roll) such that a shor2®r patch can be pl aced

on a |longer |ay u : s \/ ; f of
di fferent. zones%gng'ggérqrggtgﬁgvt gieoﬁ"? @ﬁﬁ%? the5a m%’)?é%p?@ tgﬁ{ ?ﬁ'{;ﬂﬁ'ﬁ?ﬂha _
production |ine Rripait gfstenapicie qvesiay inTthe hag. Jrorepap-folded or dridelded

used for the nakprduefs pivith! thred Jaydrendverlyingt tHee sesuits” head to be corrected
described in Weisman,.et .al. (EP 0 202 125) or Alemany et al. (EP 0 254

476) . 10 In AFUINGNeral terms, the regions with different properties

shoul d be 5 arranged such that the gradients referred to in the above
(namel y ' d-?ﬁég %is%orpﬁi 15é e and increase of hydrophilicity and

i nterimstorage Tect fromthe surface of the absorbent

article towards The drip capadcityitestdesaribgdhprerisbased on astendardanshindustry

di stribution of jir hpphed rawithateribd tedt! ol &l (AFH BipC ThebRst Was! Mitrillgd
(Z-profile) stru&ture or .a or zoned tructare.

I . d
The key foature SFVRIRRSY 10 aYABte HoS deams ta,which 8 HRIS cn 4CqUFe, fransee
effective wap0 s(distribbte) avey fromi thiei loadingi point and yetairoaniodd of syrithetic atinehe
20 b bent ' h ' tal | !
Fesidual i 0B e Hight BOGRCHRPBEHEESS I usedd pfithate Bl I
this not only fowseconditionge first |oading but also for subsequent |oadings

until the desi gnuﬁﬂweré&ﬁnsition-dﬂpq&miﬂsw%gsghﬁ s?hfﬂéiib‘%ri'r}% @ﬁb@&%&%ﬁned 25

A preferred execution (nore detailed in.t escription o e, exanpl es
conprises the fo??%‘(ﬁr}n'é %@P@ﬁ%%ﬁ’ﬁ? deb stipported on a W mesh (P°<§°{'T§p§‘néet |
with specifils prrglerts ad/send Thé (sdturated) idsipi sapacity is then\detémmined from the
acqui sition mat egi:ql AL L it 5 a layer of
specially treat egu@(atr'?ﬁ%org%éﬁﬁ Eftg%qlitgag? maar;‘egal ?%ritg-ﬁr@ggo_ in a nore
preferred execut T erexgcute thectest. R sample pRdoP &M & 23 ke s weighedyand placed

- This is thegnfOlargevpsbstywite schédH positi6REE on mﬁP thay QikEriBNhe diagram)
't'e_chnol ogy- 9f i X'hgz%sis Eer absor bint $ar% | :ng Wi t- h f u]"f pulp in a profiled
m xed core” wit¥ 63 0 Qe ong weig ANF$-1 ayer" on the backsheet
20 75ml of Synthetic urine is introduced via a pump (the same pump used
© " and detailed in the acquisition test) into the centre of the sample at a rate
of 15+ 0.25 mi/sec. _ -
By suspending the mesh screen on a balance one can determine closely
the amount of urine retained by the sample and urine passed into the drip
25 tray. This helps to minimise variations of the pump delivering the urine.
- Note the pump delivery rate is confirmed prior to each run.
The drip capacity is then given as the ratio:
- = . Urine retained on saturation (mi)
- Dry Weight of sample (g)
30 Optionally, the “drip time” can be recorded, i.e. the time difference between
. the start of loading the structure and the time when the first drop falls out
~ of the sample. '

Topsheet evaluations _:
.. .35 _ Repeated-Topsheet-Raw-Material-Strike-Through Test

'Sf}ikeihrough is the time required for a given volume of liquid applied to a
~ surface to enter through a topsheet material into an underlying absorbent



side. .35 - The uppernmpst synthetic patch has a smaller area than the

next = = wowram2ad cel lul ose layer, which is smaller than tRCIYRIERTA% i ny
storage core. - For a diaper intended for babies in the range of 8
to 18 kg, also called "MAXI " size, t¥e dinensions for exanpl e:

WO 97/°17923 core. The current test is a modification of a industry wide &St/ py686diré001
25 (EDAN | ength w dt h

(x-directi on) (L}) di rection) ot al di aper

330mMm - Thedest iseaxeaded by s3eafully cgttmg a 1%8rcmiby #2.5 cm topsheet
230mm - sampfd,OWRieh is then placed on a simulated core made oflﬂ'i'ﬁéces of -

%;Tﬁ]u'_p patl Cgl sta%\darr%nzed "cg@omlacq@entﬁﬁter paper of 10 cm gy 10 cﬂ'n sup&ned

Met hods /  Def i nbyiHollingsWorth & VosasdK @f the type BRT FE3WWSare carried out at

apeci f1ed expl i ATEI ptigtiroligh: e @iddiEed by, LENFING AG, Aystrig)Bh&RSSs
met hods i s comrsnmemdm a@samemewimmm@lamd orthe/aample.e from
Jayco Phar maceutrqggd éo:%&ﬂlﬁmé iﬂsh@%rﬁf tb‘éi ﬂwd ge @%ﬂaYﬁ? 's?:luég@z af-%ég‘ghé’c; i

for the synthetic urine is

( NH4) H2PO4: 1@, 18ng, i %Flzlb’\i@w q’é the PF"RS? %ﬂﬂ:%e FRSPEChvE ﬁ#f'RGfthfough
Mgl 2. Al of thmesherewdmdede of reagent grade. The pH of the synt hetic
25 Wine is inthe range of 6.0 to 6.4

Fi ni shed- Product - Acqui sition Test

of

' Topsheet-on-acquisition-material-wetness Test

15  This test is used to evaluate the topsheet performance when it is combined
not only with a "standard core”, but also with an acquisition material.
Three pieces of the "Core replacement" fiter paper supplied by
Hollingsworth & Vose, UK of the type ERT FF3.W/S of 30.5 cm by 14.0 cm
- are put undemeath a layer of acquisition material (e.g. of the SAT type as
20 exemplified below) of 18 cm by 12 cm. The topsheet sample of also 18 cm
by 12 cmis placed upon this.

- Then 40 mi of test fluid (JAYCO) (if necessary adjusted for the loading
factor of the core replacement filter paper) are added at a rate which
avoids overflow of the fluid at the sides of the sample.

25 A weight of 3.642 kg (8 Ibs) is added carefully.
After 15 minutes, the weight increase of the topsheet (after pre-weighing it
in the dry state) is measured.

Topsheet-Finished-Product-Wetness Test
30 After executing the above described Finished-Product-Acquisition test, the
" topsheet is carefully removed (preferably as complete as possible) from
the rest of the product. it is then placed between preweighed pick-up filter
paper (supplied by Hollinsworth & Vose, UK, under the designation
MEDIUM WHITE W/S) of 7 cm by 10 cm, with 2 sheets underneath and 2
35 sheets above and a weight of 7.5 kg (on the same area as the filter paper)
is added. |
~ After 30 secs the filter paper has drained the topsheet paractically
quantitatively, and the fluid retained in the topsheet (wetness) can be
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Materials which are “essentially hydrophobic” {abbreviated "h-"}. These
have generally a contact angle of more than about 100 degree. Example
are pure olefines (PE/PP) without surfactants (neither at surface, nor resin
incorporated).
25 Material which are “moderately hydrophilic” {abbreviated “ho”}. These have
a contact angle of about 90 degree, and examples are PP/PE with less
“effective resin incorporated surfactants, or other less hydrophilic
surfactants applied to the surface of such olefins.

30 Teabag Eentrifuge Capacity Test
The Teabag Centrifuge Capacity test measures the Teabag Centrifuge

Capacity values, which are a measure of the retention of liquids in the

gelling materials (super absorber) at hydrostatic pressure.

The superabsorbent material is placed within a "teabag", immersed in a
35 0.9 % by weight sodium chioride solution for 20 minutes, and then

centrifuged for 3 minutes. The ratio of the retained liquid weight to the

initial weight of the dry superabsorbent material is the absorptive capacity

of the superabsorbent material.
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bag stack hei ght Essentially, the ig bag stack height is neasured by
measuring the hei ght of a stack of ?)sor bent products as it is
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carryi ng out theeﬁg'éﬁ?\é abeut 3I6Msi nul ating the pressure of a packed
bag in a suitablThedieabag foucthhas diméhsions 6.5&hr iG5cMamd sravhilalsigifesn 35
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only one fol di ngtaridasd kitchere plastic bagvsesling devicec(e.onVACUPACHR RIZUS 7ee8
PCT/ US96/ 17001 ' 27 t he
article at abouKr?%%' Gg\:%?r:aw' art . of the article. such that the front and

rear part of thdNgteaPag is,prened by rareiully cytting it pagiallyoppdds dhen weighgdied
products (w th AhD.200f /<0 005gsample of thesuperabsbrbent Athtéfalls pladdEntthe

fost descri Ma feateg T feafegisoheh ot Withca eat seplpr. TS inycaledBei o
raw materi al tesample tedbagelt (fluff) pulp. The test was initially
devel oped to evi;n%g&ﬁgbggﬁgee?albgﬁlgiﬁé@ag Ly can acquire, transport

i

arine P nEachitgabag s ihen held eraBaly; 2 InssempieHesbags sbakdR ot o
sinulate nore ias tfo distributeé e¢he superabsarbent materi?lheﬁérﬂyetﬁﬁbdgﬁdéié \C/tgectisig?
appl i o to W1 018 saiPll Babfio i fhe SRR dedfiad Frp dFfndsic.on A8 BiFpE 1
m /sec. The (sathg saling solutipn.candisubmerged fosabout &rsecondsfusing atspatula to
fluid that is rgjigiQinplitd %gfd#)gﬁéﬁeﬂﬁéz% Wil neat 64 tlhé'%uﬂ’éga-c?f the OFannEO
execute the t eStsblu%o?u% Ia?e 81aen cémpfecpel)é we e%T H‘?xemtlierhgr ig stgrrt]ed Pmr%%%lately.
After 20 minutes soaking time the sample teabag and the blank teabag are
20 removed from the saline solution, and placed in a Bauknecht WS130,
Bosch 772 NZK096 or equivalent centrifuge (230 mm diameter), so that
each bag sticks to t_hé outer wall of the centrifuge basket. The centrifuge
- lid is closed, the centrifuge is started, and the speed increased quickly to
1,400rpm. Once the centrifuge has been stabilised at 1,400rpm the timer
25 s started. After 3 minutes, the centrifuge is stopped.
The sample teabag and the blank teabag are removed and weighed
separately.” |
The Teabag Centrifuge Capacity (TCC) for the sample of superabsorbent
hydrogel-forming material is calculated as follows:
30 TCC = [{sample teabag weight after centrifuging) - (blank teabag weight
after centrifuging) - (dry superabsorbent hydrogel-forming material weight)]
+ (dry superabsorbent material weight).

. Examples
35 Material descriptions, abbreviations and provenance:
: Before the specific construction of the examples as well as their specific
effects and benefits will be detailed, the materials as used for preparation
of the examples will be described in the following:
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whi ch i s-ih nounted on a wei ght balance. 20 75m of Synthetic urine is
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Test Stri eithr&l}gh Is th ime required for a dgiven volunme of |iquid
applied to a face to enter- through a topsheet material into an

under | yi ng dlbsoridgdrophobic topsheétliriedéerial are referred to and have been used from

PCT/ US96/ 17001 FIBERdVVFB F{ance S ]A under th% desngnnatlon of {-IOLI%ES core. The
current test Is proce ur e
( EDANA) . THaey aw mageeo(&mtﬁb@s)w sisingr ipuqqutmg t@:tmo!smys anth a:gz not 5,

[0 oroncoor  Jredann, s e soe syt
10 (I? m suppl i ed “seveial' &U ‘F‘Eﬂ@?@ﬁﬁs\/\@r t4hé) T%mswe‘?‘gbé" ]lrhés'w S.
The "stri ketllsr ougagptsa(m al(\qbrlatymﬂdebped:ﬁiﬂ})l‘lﬁv&beémséstea) vvh| chis
Consesurve- v AN St SR IRSEp G, ko o o B,
one minute inter4sadassunplieddnp F&Qhrlwémbé-&,p@@ﬂmay. yodenthe, tradggrame
times" are recorgeROSOFT. :
o They are made of PP fibres by using spunbonding technology. They are
20 treated with a surfactant of the designation HPN, which is less hydrophilic
than the one used for the reference materials of FIBERWEB France, and
results in an wetting angle of about 90degr. These surfactants are also
more strongly bound to the surface of the fibres in the web, such that the
_ hydrophilicity is maintained over several subsequent loadings.
25 Several fibre coarseness (9, 4.5, and 2.8 dTex respectively) and web basis
weights (19 and 18 g/m2 respectively) have been tested.
Apertured"ﬂlm composites are referred to and have been tested as
supplied by PANTEX S.A,, italy.
These are laminated composites, consisting of a layer of about 20um PE
30 film between two layers of a conventional spunbonded web of about 14
g/m2, made of PP fibres. The webs are essentially as hydrophobic as PP.
The apertures are essentially rectangular holes punched by heated
embossing pattern roll through all three layers and cover approximately
16% of total surface (or have such percentage of open area). Two patterns
.. .35 have been tested with 52 holes per cm2 and 38 per cm2 respectively
" (which consequently are larger in size).._ |
The bonding is achieved through the process of aperturing, where some
melting of fibres occurs around the holes.



Topsheet -on-acqui sition-materi al -wetness Test 15 This test |s -used '
eval uate tWO783%3eet performance when it is conbined 'Eﬂﬂ%‘vmth
a "standard core", but also with an ach| s g3ion rraterl al . Thr ee

pi eces of the re repl acenent” filt er, suppl i

Hol I i ngswor t h %‘)ﬁéﬁat% ﬁalﬁﬂed'ﬁ'ﬁé‘a I‘ﬂ' Pg‘f E@@ %g'éﬁpﬁyaﬁslgﬂe‘éﬁﬁ
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of the pro t I d V\ﬁ%é) | ghe ' o

paper (gupp d E %—%ﬁtﬁﬁjsp\/\grc?ﬁé&@g se W@ gg ﬁ)ewgégler [’\Pblto%rhcltzer
MEDI UM WHI TE W'QFOEHOfafeLQﬁfW the dhe Rktmesin emduhﬂ&magh%@@ma%
sheets above angnderbedysigh at,ZmEEszApn the sane area as the filter paper)

dded. Af t 3 he .filt d dt
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(wet ness) can béTex respectivelyy and basis weights (60 and 90 g/m2) respectively.

PCT/ US96/ 1700 ed
by T e- vei gh| g Re vrel? is dlsclosed in more dgtacﬂa {ne\rNO PatenE ﬁ4?2%838 a%srﬁ@tfr gélce

Basi s wei ghts a%@ %W?%ﬁhﬁeﬁbéﬁ ng‘“f' E%ro V49 ,7§§§s,$ggr1§d| t&l"iansﬁﬁ‘ese can be 5
gener at ed by esHigH-ioH ¢herflicaily bosided honwioyeh [P} wasPsup Hw:ldmmsﬂ of

't The size | fNEnﬁ &H%ﬁcg%n\ﬁlr lthg%egb?\aﬂgme QBSQGWcé 3 he?ﬁlcéﬁyabgﬁdgg pend
' PET fibre web of a basis weight of 42g/m2.
20 High-loft air-through bonded nonwoven {LT} was supplied by LIBELTEX,
' Belgium, under the destgnatlon of Dry-web 50H, made of a biend of PET
. fibres.
~ Conventional cellulosic fluff material was supplied by Weyerhaeuser Co.,
US, under the trade name Fiint River. Superabsorbent material was
25 supplied by Stockhausen GmbH, Germany under the trade name FAVOR
- SXM, using the types “100" and “T5318".

Example gregl aration testing and results
30 A key challenge of the recent disposable product developments has been

to maintain or even improve acquisition in spite of moving to thinner and
thinner products, which generally have less free void space to take up
released body fluids. |

35 Table 1 compares a marketed reference product PAMPERS BABY DRY
PLUS, produced and sold by Procter & Gamble Co. for example in
Germany as Example 1.1 with two thinner alternatives, which differ from
the reference 1.1 only in the features as laid out in the table, i.e. in core
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~ stack height as the other products in this comparison of about 8.2mm. It

20 becomes apparent, that the reference 2.1 looses through this compression
in acquisition performance.

The data of this table demonstrate clearly, that by appropriate choice of
topsheet and acquisition/distribution material acquisition can be enhanced
without negative impacts on topsheet wetness.

25 In order to be able to distinguish appropriate raw materials in the absence
of the impacts of underlying storage cores, the topsheet on synthetic
acquisition material test was performed (table 3). it becomes apparent,

- that materials performing well in the above test show on an average no
more than about 0.25 g fluid retained in the topsheet, when placed on top

30 of an appropriate synthetic acquisition/distribution material.

It also becomes apparent, that the hydrophilicty/-phobicity balance is an
important factor in this surface wetness. However, the good surface
wetness results of completely hydrophobic materials (examples 3.6
through 3.8) are counterbalanced by the obvious negatives such materials

35 have on acquisition, such as demonstrated in the strike through test (table
4).

Whilst these tests allowed to assess topsheets as a material for their
suitability for this invention, table 5 summarizes data allowing to choose
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sal i ne sol ut i oagquisiiop/distabution materirhekthe cnmnesd invention. Bosch 772 NZKM96 or
equi val ent centrifuge (230 nmdi aneter), so that each bag sticks to
the outer wall of the centrifuge basket. The centrifuge lidis

cl osed, the centrifuge is started, and the speed increased quickly to
1,400rpm Once the centrifuge has been stabilised at 1,400rpmthe tinmer 25
is started. After 3 mnutes, the centrifuge is stopped. The sanpl e

t eabag and the bl ank teabag are renoved and wei ghed separately.

The Teabag Centrifuge Capacity (TCC) for the sanple of superabsorbent
hydrogel -formng material is calculated as follows: 30 TCC = [{sanple
teabag wei ght after centrifuging) - (blank teabag wei ght after
centrifuging) - (dry superabsorbent hydrogel-form ng material weight)]

+ (dry superabsorbent material weight). -

Exanples 35 Material descriptions, abbreviations and provenance:

Before the specific construction of the exanples as well as their specific
effects and benefits will be detailed, the materials as used for
preparation of - the exanples w |l be described in the follow ng:
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3. An absorbent article accordlng to Claim 2, further characterised in

that said nonwoven material has essentially uniform density and porosity.

4, An absorbent article according to Claim 2, further characterised in
25 that said nonwoven material has non-uniform density and porosity.

5. An absorbent article according to Claim 1 to 4, further characterised
in that said topsheet comprises apertured film.

30 6. An absorbent article according to Clams 1 to 5, further
characterised in that said topsheet comprises fibres with an intermediate
hydrophilicity by having a contact angle in the range of 85deg < theta <
100 deg.

35 T An absorbent article according to Claim 6, further characterised in
that the topsheet fibres maintain the hydrophilicity in the range of 85 deg <
theta < 100 deg even at repeated insults.
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35 have 'been-tested w . cnR and 38 per cn r Lyely
(whi ch conWOTaReMsy a\r'rmmﬁmim@mm& The bondi ng ??@éﬁ#%@sﬁ )
t hrough the process of *aperturimg,s e sgfe melting of fibres
occurs around the holes. WD 97/ 1792&5 . )

PCT/ US96/ 17001 8. An absorbent article according to Claim 1 to 7, further charagtesised
material is al siythatsaidtogsheetidsca Bakiiweight 6Ae8s 28an 98¢smassi gned to

Pal unbo. Acqui sition/Di stribution materials 5 emcally treated
stiffened cellulosic material (CS) supplied by Weyer haeuser Co., US
under the trade9desi Anzbisonberit artinig according to\Qlaimail dp & ifurthén charactenisedd
nonwoven { SAT} : ﬂ*&ﬁéj' ; TR pplicant on a airlaying
and airt hroﬁsgh on%i"lr'g%m ne, Egﬁi‘#gﬁgﬁc’%"r'?%t,m Q#O@E sheath/ PP core Bi Co
fibres with a permanent hydrophilizer i ncorporated into the the PE

\rNeez i nhprodgced hg. D%_wtrsbmrand_ fifcle aczt:orgingwdﬁméihegdﬁﬁmaéria}gcfeﬁg&%\-ig
s have been e_usi,ng _two.di rent. fibre coarsenesses . (3.3 a .
dTex respecti veﬂl%q ﬁﬂﬁdb%ﬁy'%%ﬂfﬁ%gﬁug% 'S9'Y nP) q%gg@élﬁf. \/'éﬂ'{}]’."“ 18
The web is di sctompdsitionndemsitycard pofasity\O Pat ent 94/ 28838 assigned to
Pal unbo, thﬁ)fi bres used in EP 0 340 763 assigned to Hansen.

e

Hi gh-1oft chem call'y bonded nonwoven {FT} was supplied by FI BERTECH,
North Anerica uider ARcabrorbgptertisle apperdingto daim 9, futhesrsharacieriseddad

LTS b g oo Pttt o oyl e
onded n v uppl | v ) Lum u
desi gnati on of ﬁ%‘-’%ﬁgﬁ'ﬂ?D%E‘EWBFME'J%?E‘#ZOBPOW gragle%g.i bres.

Conventional cellulosic fluff material was supplied by Wyerhaeuser Co.,

US, under the tyade Y B S}bg: onQe tqrial gas

supplied byr%t ogghaugg'%qipé@rﬁﬁﬁ ung §F&E§e, t?r_g,gmﬁaﬁre tEA\% fL?rll‘::herSXI\/l'

usi ng the typeschamagterised inthat;said acquisition / distribution region comprises several
sub-regions.

13.  An absorbent article according to Claim 12, further characterised in
20 that said acquisition / distribution region comprises one or more regions
*-" ~ essentially arranged in a layered arrangement.

14. An absorbent article according to Clam 1 to 13 further
- . characterised in that said acquisition / distribution region maintains its
25  hydrophilicity.even after repeated insults.

16. An absorbent article according to Ciaim 1 to 14, further
characterised in that the acquisition / distribution region has a porosity
gradient with deéreasing pore size towards the storage core.
30 |
" 16. An absorbent article according to Claim 1 to 15, further
characterised that said acquisition / distribution region has a hydrophilicity
gradient with increasing hydrophilicity towards the storage core.

35 17. An absorbent article according to Claim 1 to 16 further
- characterised in that said fluid acquisition / distribution region has a drip
capacity of at least 7.0 grams of fluid per gram of material.
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Exanmpl e pr t| o te 30 A key chall engepgi-mgbgr;o@pent
di sposabl evg Eﬂﬁz dev ammsuﬂ" l'lmp! to maintain or even inprove
I ner

acquisition in Spl te of *ND¥i ng t hi nner products, which

1y h I f
L T N A R, i BT, A
PLUS, produced ehdrwtercsedymﬂhatsmd fuidacgutsiton / c_ﬂlstntmtlanpleglomcompnses a
Cermany as Exageéﬁmg%ﬁﬁe%ft{yﬁgwgg H&G@rméh%rf;alf gﬁde\ﬂeén ét%hféﬂe {:5&5‘6 fi BFd?IE'

the reference ures as out In

core WO 97/ mgaa _
PCT/ US96/ 170§€1 . 33 desi gn

andlnatlghter pac ng_(resul ti nasnaller st hei,ght)

use si‘gnificant§ &' ?ntorﬁiﬂc%l r f BPFOTHING: o0 a@ﬁﬁ"ca 31698 tf't"Wéel 0SS
of absorbent caphalac}erigechnn ithat e asrangenintcofasait ibegions oist essemtfallamn a
optim zed type ngfeﬂe@réiggf |r‘educed Teabag Centrifuge capacity. 5

Exanpl e 1.2 uses € same acquisition/distribution as used in Exanple
1.1, nanely 5 g of chemcally treated and stiffened cellul ose {CS}.

Exanpl e 1. 3166DbacesAtmi§b§&B§h§ihhmH dhéééﬂd @) CRiRr Py td- 89, Offurther

tS Kptegeteix;npl es ﬁQ@@‘)&)%g?%e W%Feﬁlngﬁpgfgq!fa%PH& gﬁfwé?" ngéggﬂmpr"%%’ﬂ?? s 10

acqui sition per eahanced byahdvingbpt de¢astebye dhine bisrding layerebetween the two .
Essentially, the, nﬁ agples 1.2. and 1.3 reach a significantly |ower stack
hei ght (i.e. thirmher product). Wilst Exanple 1.2 matches the reference
exanple 1.1 both in acquisition and wetness feel, Exanple 1.3

out perf ornsj§he2at hear bbsé?b’é'ﬁt) aﬁ*ﬁc!bnaé’@étuln‘gl td Q[hnrrb!ab Qﬂ{&éoéasaeﬁleﬂﬂmg 15
wet ness f eel furt her as%ess est, a,set :

i erent o odulaver s, athigyed by Sirialings hnd idis BSatial ol anoyier pitous

essential |y thensatesalpr oduct as the reference 1.1, however in this
test nore densified.-to al so have the:.sane stack height as the other
pr.oducts in this conparison of about  8.2nmm 20 becones apparent,

that the referedée 2AN pbsprbent ﬁﬁﬂﬁgﬂcﬁmﬂ‘%@ﬂ?@% iide 21, further cgmprising
acqui si ti onzper backehes-and other mdélifariiédlcelements to h@h@e M Rasaitieleeas an

clearly, that b&s%%gas%r 'h%%n?chgh%ﬁe of

23. An absorbent artacie according to claims 1 to 22 said article being a
diaper, adult incontinence product, feminine hygiene article, or the fike.
25
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t opsheet. a tlon/dlstrlbutlon naterlal acqui si ti on - paT/isdsaTd¥RNCEd
w t hout negg??@@ﬂb%pacts on topsheget: wet'ness, 25 In order to be able to
di stingui sh appropriate raw materials in t he absence of the inpacts
of under|ying storage cores, the. topsheet on synthetic - acqui sition
material test was perforned (table 3). It becones apparent, t hat
materials performng well in the above test show on an average no

nore than about 0.25 g fluid retalned in thé/?opsheet when pl aced on top
30 of an app - gl .
It al so becongs apparent, that the hydrophilicty/-phobicity bal aince.is an
i nportant facjor in this surface wetness. However, the good surjace

wet ness resul s of conp P
t hrough 3.8) are count efbal anced by the obvi negat fves such
35 have on agquisition] such as denonstrate n the Ttrike t hr pugh test
(tabl e 4). Wi | st these tests all owed}jto assess|topsheets
as a material {for their suitability for this gnvention
sunmmari zes daja allowing to cho
PCT/ US96/ 17001

acquisition /{distributi on mat to thelinve show ng
drip capacities of vario mat eri 4l i ons.
First, when placing a mat er i on top of various synthetic terials,
drip capacities afje in the range of the [current}invention] however,
they are 5 | ower than of thle sum of the individuaj material jr. 26

e full
osi tioning
erneath the

er, it does no

design is fungtioning required, ho
advant age of Jhe benef i . However,
of these mategials, i.e} when - placing tihe CS
various synt het mat erifal s these negatli ves ar ed, and even
synergistic effects canlbe obsefved. In 10 tlhese cases have a
particul ar preferred ex tionf of the. acqui ZTtion/ distribution
material of the cunyrent i ntifon. '

Fig. 1



35 Total rgguct acqul sition performance Exanpl e Code: pCTﬂmpafﬂm]. -

1.1 WO9IN1923 1 2 1.3

PAMPERS BABY DRY Thi nner Product . Thinner Product

Mar ket product = = without enhanced ~°~  with enhance

per formance per formance

but suboptimal topsheet- :

wet ness t opsheet ref erence (AMOCO) ref erence

( AMOCO) reference (AMOCO Acquisition gg%erlal CS

CS SAT (nodi f.

cross-1linked (nodi f. cross-1linked (syn. air-laid, air-through

cel | ul ose) cel | ul ose) bonded) basis wei ght [g/nR]

294 - 294 90 total [9]

5 5 _ 1.8 Storage core anount cellul [g]

20 ' 15 15 anmount SAP [g] 10

11 11 type SAP St ockhausen - SXM

- Stockhausen - SXM - T53Test Fluid

100 T5318 Theoreticg capacity [m] 390

390 390 Results Stfack height [nm padl

10 8.2 8.2 Agquisition - 1st gush @ 75m

[m/sec][ 4.2 15 4.2 5.8 4th gush @ 75m/

gush[ m / sec] 0.4\ .4 0.7 wet ness

f eel dry

noi st Table 2 Total QAroduci acguissition and 16

t opsheet - fi ni'shed-p+ t - "? """ 2SSt l e Topsheet 1st

Acg/ distr. |ayer )i/ g/ o . layerf Tops //// qui sitiongest

. E%// -
EESRSSSSSNSSN K\\\\\\\\\\\\{ 10

L//////////////////////////////////

M T T T

////////////////._///////////,(_/\

Fig. 2



' code

802681-8

\ Type BW Type  wei ght Type. wei ght wetness 1st gushms oRy
4t h gush. [gsm [9] [ 9] [ 9]
[mM/sec] [m/sec] 2.1 AMOCO 21 CS 5.0
0.021 3.20 0.41 2.2 AMOCO 21 SAT 60 CS
- 3.8 0. 312 4.42 0.81 2.3 CORVI NE 14 - :
' CS. 50 0. 003 3.98 3%4 2.4 CORVI NE 14 SAT
60 (O) 3.8 - 0.100 3.82 0.69 2.5 CORVI NE 14
Fi ber Tech 42 Cs- 3.8  .0.006 3.85 0.66 2.6
A e A oo seriommaned s 53 O 78——d—26
© P 20 Ta o A T ool "
8;,7i ExgmpleCede: . . . 2.1 Moot 9112 W"” ol e 1S
f.vUI.Urrul ci JUll Inmat crroa . A N n P Wnnerprodud
fluild in topsheet material [ t €1 without enhanced with enhance
hydrjohi licity nferr] 1 |2 aver mance rformance
[ g] after wetting [¢] [g] [g] [g] 3.1 AMXO |pitelspemaaopsheet
h[ er}r ] h-- 0.28 0.33 0.43 0. 35 3.2 [CORVI etnesk4 gsm
I 3.[opSHeX 10 o refereride AMOCBY. |U refgrence (AMOCD) 2§ _reference (AMOCO)
18 JAsquisikion niblensl 10 Ag S U.39 0.35 0.38C8 —0.35 3.GAT
14 dsm/ 2.8dTex ho lmodif. crossfinke. 4 (rBodif xrssdiBked (sy®) aitdaid, Airfhrough
18 dsm /2.8 dTex ho heelulose) 0. 4qceluidse)0. 63 bonded)d 3.6
FI BHRogiBwvaightfeim2d] 9 dTex h- - 294 h- ®946 0.1410.06 0.9m
0. 09 ot [} 18 gsm /]4. 5.dTeX h-_{h- 5 0.09 0.09 081 0. 11
0. 1(Stgagecorel8 gsm /2.8 dTex ~h- h- 0.35 0.14 0.19
0. 11jsmoant2aliul. 1919 PANTEX Pdttern 20 h- 15 h- 15
0. 02amountSAPIgl0. 01  Tabl e 4| Topshed®t Raw Naterial 1Hat a, 1
Mat eWP&ISA@escri ption Repeat|eStockbpuseneSXM- | Stockhausen - SXM- 75318
strifket hrough test - 100 15318
Theoretical capacity [mi] 390 390 390
Rosuilts -
Stack height  [mm/pad] 10 8.2 8.2
Acquisition -~ 1st gush @ 75ml [ml/sec] 4.2 4.2 5.8
4th gush @ 75mi/ gush[ml/sec] 0.4 0.4 0.7
welness feel ' dry dry moist
Table 2
Total product acquisition and topsheet-finished-product-surface wetness test
Sample Topsheet  |1st Acq/distr layer[2nd. Acq/distr. layer | Topsheet [Acquisition test
code | Type | BW | Type | weight | Type | weight | wetness | istgush [ 4th gush
[gsm] la] fal {gl [mifsec} | [mifsec]
2.1 |JAMOCO 21 - CS 5.0 0.021 3.20 0.41
2.2 |AMOCO 21 |SAT 60 CS 3.8 0.312 4.42 0.81
23 |CORVINE| 14 - (] 5.0 0.003 3.98 0.64
24 |CORVINE|] 14 |SAT 60 CS 38 0.100 3.82 0.69
25 |CORVINE| 14 [FiberTech| 42 cs 38 0.008 3.85 0.66
2.6 |CORVINE] 18 |SAT 60 CS 3.8 0.178 420 0.75
REPLACEMENT SHEET
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[ sec] [ sec] '[sec] Sanpl e Code Supplier Type first second

third - 4.01 AMOCO ref erence 1.60 32.48 7.28 4.02
CORVINE 14 gsm /4.5 dTex 1.46 2.25- 2.71 4. 03 CORVINE 18 gsm
/4.5 dTex 1.61 2.32 2.65 4.04 CORVINE 18 gsm /2.8 dTex
4. 05 CORVINE 14 gsm/ 2.8 dTex 3¢. 06 -~ PANTEX Pattern 2
4. 46 4. 67 4,23 4. 07 PANTEX Pattern 3 ' 2.85 3.01
3.06 7Table.308 FIBERVEB 19 gsm/ 9 dTex 4.48 4.72 4,74 4. 09
Fl BER@WUem¢wl@®TQmOMII@U®SStM 99 11.0 4.10 FIBERWEB 18
gsm  samplEbaterigpBestrptions 45 ~ 25 79 Thble 5 Adquls tuom@m@ miatenial [o}
nmat er i [atoder [Supplesaciltes : hydnaphiicity o | nSFppt | [ _4 | averager
| ayer Drip lcapacity [qg/b]iniial jafigewettosilght | &d] [9] elo] Jwidlght Tob]
1st  [20%1 JAMOCOq,y (referercs b | SAF 6. 7 11028]0s EM' 0.357
6. 03 CS 5. 59 FT-6852 D .80 5. 21 4,182 5105 CS
5. 40 EE) VINEQ |&tgsm/3.8dTex | ho 7] ogho 4 63 HpA2iD.2210231 16 } 0.22CH
5.51 3.¥ _§5 118,95m /3.5 dT Ehoggk2 ho 0 41 0. .3510.384 53 0.38, 27
7.79 34 b3 1T s50H149sm/2gdTex: | hos hos g¢ Q43}10.1210.133 o7 | 0.22 do
Con‘par at3.8 el dat a (Jsmlz.&dm ho 1 ho - 048] 0;3810.634 01 0.49
4.10 9AR6 7|FIBERWER |19gsm/9 dTex h-_ h-9 g/ . 0.14 ] 0.067 0:01 ETOM85
0. 82 3.7 _ 18gsm/4.5dTex hq h- h go- 1 14509 10.094,0.11 | 0.1 o 0.10
3 40 {384k 118gsm/28dTex | h- h- 0.35/0.14]0.19) 0.11 | 0.20
3.9 IPANTEX .|Pattem3 - h- h- 0.0010.02{0.02 0.01
Table 4
Topsheet Raw Material data.
| Material description Repeated topsheet -
strikethrough test
| Isec) | [sec] | [sec]
Sample Code | Supplier Type . first | second | third
'4.01 LAMOCO reference 1.60f 3248] 7.28
4.02 CORVINE |14gsm/4507ex | 1.48] 2.25| 274
4.03 -{CORVINE |18 gsm /4.5 dlex 1.61 232 265
404 |CORVINE [18gsm/2.8dTex
405 _ |CORVINE {14gsm/2.8dTex
4.08 TPANTEX Pattern 2 4,46 467 4.23
4.07 PANTEX |Pattem 3" 285 3.01] 3,06
4.08 FIBERWEB 19gsm/9 dTex 4.48 4.72 4.74
4.0 FIBERWEB |18 gsm/4.5dTex | 12.52] 9.99] 11.08
4.10 FIBERWEB {18 gsm/2.8sTex | 2644| 15.45| 25.79

Table 5
Acquisition/distribution material drip ¢capacities
Material =
Top layer [ Lower layer Drip capacity [g/a]

type_[weight[o]| type [weight[g]| st 2nd avg

CS 56.30 SAT 6.7 1.13 5.79 8.27 6.03

CS 5,59 .FT-6852 0.80 5.27 4.82 - 5.05

CS © 540 LT 50H 0.99 6.27 7.08 6.68
SAT 6.7 1.16 CS 8§51 765 | 7.0 7.58
FT7-6852 0.81 CsS 5.53 _8.2 27 | 7.79 8.03
LT 50H 1.00 CS - 565 ~7.81 7.97 7.89
Comparative data :

CS_ 5.60 - - 4.18 4.01 4.10
SAT 6.7 1.19 - ' - 3.64 3.36 3.50
FT-6852 0.82 - - 1.81 1.69 1.75
LT S0H 0.88 - - 340 3.42 3.41 :
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Cl ai s 1. A di sposabl e absorbent article conprising 5 -a

backsheet ;. R a topsheet; - f - —a—Huid acquisition
/ distribution region; - -and at |east o ui d storage

regi on; said article having a total product acqugﬁlmmm,lum,gmee of
more than 10 3.75 m/sec at a first gush and nore th aan the
fourth gush, . and a total folded gtzackhei ght of |ess than d. 9fm ber .
pad, charGiaimsi sed in that said topsheet allows to retain no nore

than 0.25 g of, fluid as neasur.ed ., the . .
t opsheet - on- ac uisi@#ﬁﬁpﬁﬂ r bﬁ"-"&%‘ﬂﬁf’éggletcggf‘?“s% that fluid acquisition
15 / distsibution-egi anbaeksheeliri p capacity of at |least 5.0 grans of

fluid per gram mat &f {Rlsheet: 2. An absorbent article according to
Claim1, further charact erl.seg 'n .. that said topsheet conprises
nonwoven material . 20 afluid acquigitimidistriibytionregiens according to Caim 2,

further characterised i ignd at leb8Béne Auid g@.@g@\@gioﬁgt erial has essentially
uni form densi ty_.and..qor,0si.t v. 4 An “ahbsorbent article according to
Olaim 2, furt S ARG diaind atotal peoduct cauiiition eerlemminceaetmate has
non- uni f ortd dehZ5tl/secd aparfiesti gush and morethan 04 miiseo i éné fourth gush,
according to ' ' ; | - that said

At el oo HHEIREENTPRAE it ocrpo

t opsheet conprises aperture ent article according
to Clains 1 ¢haractefised fnthat characterised in that said topsheet

corrFr i tses f : br &sid \tfir?bbhéét ém.gugaa&ahgmt mofe tH?hCU.Qﬁ@ difi fﬁigd ésbﬁeé’s%lgéﬂ g;ya N
contact angle jn rgnge_of .85de het a . n
absorbent arti @Fetoﬁgll%&b&hﬁc?lﬂs@)ﬂgﬂ?'@,ﬂaﬁ Wetness tﬁﬁa?%?‘é"f‘&g@‘a aequisition ¢ 5y
the topshekt fi distributienmegion has ahgdp appatitycof gt least 6D geame of fiGEd prg <
theta < 100 de@ra?(‘(ﬁ{hté‘:tial.reF’eat ed insults.

2. An absorbent article according to Claim 1, further characterised in
that said topsheet comprises nonwoven material.

20 .
3. An absorbent article according to Claim 2, further characterised in
that said nonwoven materiat has essentially uniform density and porosity.

4, An absorbent article according to Claim 2, further characterised in
25 thatsaid nonwoven material has non-uniform density and porosity.

5. An absorbent article according to Claim 1 to 4, further characterised
in that said topsheet comprises apertured film.

30 6. An absorbent article according to Claims 1 to 5, further
characterised in that said topsheet comprises fibres with an intermediate
hydrophilicity by having a contact angle in the range of 85deg < theta <
100 deg; .

35 7. An absorbent article according to Claim 6, further characterised in
that the topsheet fibres maintain the hydrophilicity in the range of 85 deg <
theta < 100 deg even at repeated insuits. *

ro—
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38 . 8. An absorbent article according WH her
characteri sed _ In that said topsheet has a Basis weight o ess than
15gsm 9. An absorbent article accordit! Iuﬂﬂmﬂ" 8,.
further characterised 5 in having only one ac 4 m,nIIHH,I bution

region. 10. An absorbent article according to"C &int9,*further
characterised in that sasid ad®uisition / distribution region is
essentially uniformin conposition, density and porosity. 10

11. An absor ben8. art Aplabsadeentdirtigetascordingrt® Cldior 1 ke, fitthescharacterdsed
that said acqui sith@Psaiddbpstidet Hdsoa BaSE Waigl r a conposite

~ structure having a hydrophPfi [of tysand [ or 8%?%@?%%/%%%&?@#? 15 12.
An absorbent article according to Claim 1to 8, further

charact eri sed i n9t hat Anaitssonsentisrtitiecrcchrding to Caiiv Do Beflirier charidtefsed
sever al ' ?\”@5 qYo] " .\ tbent article according
to daim12, %ur er‘;"g gﬁ%%%%ﬁg%tgs@ﬁn]l%lsm&%cﬁgfe%é *d acquisition /

di stribution region conprises one or nore regions essentially
arranged in a |aygr edAR aB4UIBERNMrticle accordinglth Cidfh 92 S i
according to Chai m 1 to 13__fu:(tﬂr<1ﬁ§r - gl cﬁ@r%’c er:égg:g'%f?\&%h%&gai d
acquisition / di i Basido AcAuisition faidRtdbution (tegion Jg  essgatiallyhiunifermy ineyen
after repeated i bempbsition, density and porosity. absorbent article according to
Claim -1to 4, further characterised in that the acquisiti.on /

distribution region has a porosity. . gradient with decreasing pore
si ze towards theldt or Afjeabsarbent artiple according ta laim/9, fustheo chanctarised ire

accor di ?g t ;) dqf?ét.”%ai{__a. a&quidifion fluﬁfsh'ﬁfutiﬁn regi?]n |i§ fh’:‘[sﬁ%ﬁfré Si9at Bahpasitd
a'chI sttion ! ggnrxclztul#e h20inz;eagh$é]ropﬁﬁicﬁy axng%I? plo_rés?tly &adient.

15 12. An absorbent article according to Claim 1 to 8, further

characterised in that said acquisition / distribution region comprises several
sub-regions.

13.  An absorbent article according to Claim 12, further characterised in
20 that said acquisition / distribution region comprises one or more regions
essentially arranged in a layered arrangement.

14. An absorbent article according to Claim 1 to 13 further
characterised in that said acquisition / distribution region maintains its
25  hydrophilicity even after repeated insults. | )
156. An absorbent article according to Claim 1 to 14, further
characterised in that the-acquisition / distribution region has a porosity
gradient with decreasing pore size towards the storage core.
30 .
16. An absorbent article according to Claim 1 to 15, further
characterised that said acquisition / distribution region has a hydrophilicity
gradient with increasing hydrophilicity towards the storage core.

35 17. An absorbent article according to Claim 1 to 16 further
_ characterised in that said fiuid acquisition / distribution region has a drip
REPLACEMEN? SﬁEET capacity of at least 7.0 grams of fluid per gram of material.
17 NOV %998




gradient with increasing hydrophilicity towards the storage core. 35
17. An -absorbent article according to Caim 1 to further
characterr sed in that said fluid acquisition / distri

drip capacity of at least 7.0 grans of fluid per grarrﬂ“mml"amuimlmﬁ
18. An absorbent article according 88 Caim 17* farthers s
characterised in that said flui.d acquisition / d| strr butr on region
conprises a conposite of synthetic fibrous material placed on cellul ose
based fibrous 8. naf\8rj@psorgent article aggordiBgortperlaimtitcl 0 Aécofusihe g to
Caim 1 to 18, chafdotafsed in thabsaidcfiuid laqulsiti@ntmiétrmﬁﬁéﬁgégbﬂtc&ﬁ

artiole accor of RBTRGSER aftdiminets HESHpieRef blabda o deuibse, teBed °§ﬁ§?t

article accordi

the fluid transp®teriglet ween adj acent regions is enhanced by having at
| east one thgn bl ending |ayer between the two regions. 15 21. An
absor bent articl ac ordin o claim 20, where said bl endin I?%fr S
achi eved by air %tj‘ ﬁ?'ou%m er Resordinga ot r@ampoﬂoﬂe 18, further
materi al . caaracté’nisetb:mrthant ardrigentertcodsdidngegions | isi 8sehtiafly 34 a
further conpri sr‘%& ég e!%ﬂShShea and ot her nechani cal elenents to aid
use.of that arti®eoald di sposabl e, hygienic article. 23. An

absorbent article according to clains 1 to 22 said article being a _
di aper, adulip i pgONt iALNEBsEHbRAYC Brtidi€ MabbarinY HNeIAh! [ £ fo 98, t Rftdrke-
characterised in that the fluid transport between adjacent regions is

enhanced by having at least one thin blending layer between the two
regions.

15 21. An absorbent article according to claim 20, where said blending

layer is achieved by air-laying one fibrous material on another porous
material.

22. An absorbent article according to claims 1 to 21, further comprising
20 backsheet and other mechanical elements to aid use.of that article as an
disposable, hygienic article. '

23. An absorbent article according to claims 1 to 22 said article being a
diaper, adult incontinence product, feminine hygiene article, or the like.
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