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(57) Abstract

An absorbent structure (1), especially adapted for use
by users in a predominantly lying down position, comprises
a relatively high weight of absorbent gelling material in the
back half section (3) of the absorbent structure (1). Preferably

gelling material, most preferably between 60 % and 90 %, is
located in the back half section (3). In an embodiment of the
absorbent structure (1), the average basis capacity in the back
half section (3) of the core is between 1.1 times and 3 times
the average basis capacity in the front half section.
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BACKGROUND OF THE | NVENTI ON In the field of absorbent product

technol ogy, many attenpts have been made to optim se the absorbent
capacity and efficiency of absorbent cores by provi ding regions of

i ncreased or dimnished basis weight and density in such cores. In US
patent no 4,935,022 (Lash) an absorbent structure is disclosed which has
a | owner storage | ayer and an upper acquisition/distribution |ayer
conprising chemcally stiffened cellulose fibers and absorbent gelling
material. The upper acquisition/distribution |layer is of |arger surface
area  than the underlying storage Iayer The | ower storage |layer is forned

of an . _ SUBSTI TUTE SHEET (RULE 26) O
96/ 01608 o o o
PCT/ US95/ 08442 2 insert, which is

pl aced relative to the upper ach|5|t|on/d|str|but|on | ayer such t hat

about 75% of the absorbent gelling material in the Iower layer is found in
the front two-thirds section of the absorbent structure, and at |east 55%

of the total anpbunt of absorbent gelling material is found in the front

hal f secti on. In US patent no 4,685,915 (Hasse) an absorbent product is ‘.
di scl osed having a core conprising hydrophilic fibers and absorbent '
gelling material, the core having an area of higher average density and
basis weight than the end portions of the core. The area.of higher average
density and basis weight is |ocated near the center or the front of the

absor bent product. S ' :
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Jn US patent no 4,834,735 (Al emany) an absorbent core is disclosed having a
storage zone and an acquisition region of |lower average density and basis
yei ght t o osmms0st or age zone. The core conprises a m xt ur @AURYRSPNi | i c
fibers and absorbent gelling:particlesy The acquisition region is |ocated
towards the front of the absorbent ‘core. I n European Patent No EP-B-0 330
675, it is disclosed to introduce absorbent gelling material into specific
| ocations of a horizontal, or x-y plane of an absorbent core using pul sed
powder spray guns. In International patent applications no's WD 91/11163
and WO 91/11165, a dual |ayer core is disclosed conprising a | ower storage
| ayer and an upper -fluid acquisition/distribution | ayer conprising

chemcally stif! RRSHAMENT WAR HIARSECTIOE OPRELLINY RiaTiBRIAL Substantial Iy

free of absorbent gelling naterla e area

acqui sition/distribution |ayer is between 25% and 100% of the area of t he
| oner storage layer, and is preferably of elongated shape. For adult

i nconti nence products, the acquisition/distribution |ayer is generally

|l ocated in the front. two thirds of the absorbent article, relative to the

backsheet. - In US patent noFED ORTHEINMENTION absorbent article is

disclosed in which a layer consisting of absorbent gelling materi al

underlies a fibrous layer. The | ayer of absorbent gelling material can be
in the for APsProgat sireclEe COMPESIBIOr a film  In International patent

appl i cat i onalYaagf 6Aé Tai/kr ofifibfousr féaned iabsdibent arstrialwhi ch | inearly tapers
Lg?quggg%g%\égh%e@rr cr:éjr\ﬁvpr(l:él% C41 front rtr’a?xgvér%e eégeé aé b\é%l(%ransverse\/\gd%/ 01608
and two longitudinal sides ,
- a transverse center line located midway between the front transverse edge
and the back transverse edge, _
- a front half section located between the transverse center line and the front
transverse edge and -
- a back half section located between the transverse centerhne and the back
transverse edge, and
absorbent gelling material.

The invention also relates to an absorbent article comprising such a
structure.

BACKGROUND OF THE INVENTION

in the field of absorbent product technology, many attempts have been made
to optimise the absorbent capacity and efficiency of absorbent cores by
providing regions of increased or diminished basis weight and density in such
cores.

In US patent no 4,935,022 (Lash) an absorbent structure is disclosed which
'has a lower storage layer and an upper acquisition/distribution layer
comprising chemically stiffened cellulose fibers and absorbent gelling
material. The upper acquisitionldistribufion layer is of larger surface area
than the underlying storage layer. The lower stofage layer is formed of an

SUBSTITUTE SHEET (RULE 26)



3 w de back section. It has been observed by the applicant that
especially in the category of adults suffering fromincontinence, there
is an | Wre#3e98 t endency for | eakage of the absorbent PrEH{844%hen used
in a predom nantly |ying-down posrtr@n of the user. The majority of

dul t ffe f t f whi ch
eakage 1S MEMesL 5 Mpgse 80 I FRaRP B iubian 8yer Sidher  uer <.
I't is an thdtjabout 65°/¢ hfethprmementrgeﬂmg matqrtal Py thei ldweariayﬂnss)fd]md rnpr oduct

which — pro bﬁﬁﬁrd-ﬁﬁi’dg%@ch&%fﬁ% Iodrstesdrc it éar egr%%m 908

I s anot her oe@ect |nvent|on toﬁgrovr sor e that |s
especi al tQtak EF@W&#%@Q’ ngg’i”mfr @rﬁ%pk"‘ H@ffrﬁﬁ‘%ﬁﬂ ESQQS'Oé.‘duI ts, when
confined to a predom nantly lyi ng down position. is a further object

f th iall
Peaures R BaRah 8o 46 Fs THELS b BBRURERt o B bFls deﬂ?“%%ﬁﬁ By Tyl ng
down posiat¢asg.compr, Nﬂgibwpﬁﬁﬂiﬁ fmersrendrabsa&entcgailg\g materéal; theecoreon i s
char act ehagig ran éraatoft h@ner \éﬁbéﬁﬁe aansuwa aaasséshen&e.gﬁi hﬁérﬁ tHBepi! 2

er. than the

| ocated in the section

wel ght  oPOTIRISBABF DR TR AresOnRieber Bversg.danstyand RS it ol 1
section tdcaténtnear ihetaenter aNithé frobhokthesatisoskentipraduatt t he absor bent
structure is nmeant the part of the absorbent structure which in use i's
intended to contact the genitals and the buttocks of the user and extends

gener al | 0 USweatast peé, 35(Alemrny) an ppserbeptroregs dikciosesthayinggd 100 % by
wei ght Ofstdrbge%ﬁ@rmhn ursmbn rémb@rufabweﬁavmbe@bnsm térd pasis hal f

section. ref ra ' ref rably

bet ween 6‘?'9}1 gngpe /%Q%%g? 8?<e °8'§§T'??§1 %ﬁ&é’ﬁg h gmp '&t ed in th
back hal fbees:tandnabsorbayt cgaﬂmgmpamaleg The atquisitiemtregidrers dbcatedt he back
hal f sectdpgrddithe #ont of the absorbent core.

In European Patent No EP-B-0 330675, itis discldsed to introduce absorbent
gelling material into specific locations of a horizontal, or x-y plane of an
absorbent core using pulsed powder spray guns.

In International patent applications no's WO 91/11163 and WO 91/11165, a
dual layer core is disclosed comprising a lower storage. layer and an upper
fluid acquisitionldistribution layer comprising chemically stiffened cellulose
fibers, the upper layer being substantially free of absorbent gelling material.
The area of the acquisition/distribution layer is between 25% and 100% of the
area of the lower storage layer, and is preferably of elongated shape. For
adult incontinence products, the acquisition/distribution layer is generally
located in the front two thirds of the absorbent article, relative to the
backsheet. |

In US patent no 4,411 660 (Dawn), an absorbent article is disciosed in which
a layer consisting of absorbent gelling material underlies a fibrous layer. The
layer of absorbent gelling material can be in the form of particles, fibers or a
film, |

In International paten't' application .WO 91/04724, a 'di_aper core is disclosed
which linearly tapers from a relatively narrow crotch section to a relatively

SUBSTITUTE SHEET (RULE 26)



‘absorbent article, urine is prevented from|eaking fromthe product when

used in the |lying down position. Hence the absorbent structures according
fo the Wwoesmié08n are especially adapted to the speC|f|c PEHUSIS@B442

bedri dden peopl e. WO 96/ 01608 3

PCT/ US95/ 08442 "~ 4 In one enbodinent

of an absonéatbaskisectiom.e according to the invention, the absor bent
- material nmay conprise, in addition to absorbent gelling material,

hydrophilic fibers such as fl ayon fihers or nodified cellulosic
fibers, dfrimpescosapyeddlyd Sfasz"F%H B‘y rin thecatacgry akaduitscr i bed

iP :Jﬁ patwﬂﬁenﬁg fl?:niﬁﬁ:onﬂﬁéncfmr&f ns»aa)mcnéapédltém:ermyeoﬁh&négfaf tHeat eri al
(0] |1 S LICT U can
Cesul't i n esorishtBtadds ik os@f o BredimbrRng RGEARHR A4t BEfe " e
back hal f sugeri e mejerityrof adults sufferingifeam assexereincontinenaatare «lgerly he
absorbent sjémeh Ufo‘?v&m&hlPé’ekag@QﬁFth%Sﬁ@éinérPlsaréléﬂl\féP*IWeﬁébhpeémpEWté hat the

density of tge structure is hi ghest in the back half section In an
al ternati ve®'B8D¥RARent of the absorbent structure according to the
i nvention, the total weight of the absorbent material in the back half

section is t |§ &?Bﬁgéfﬂf ih%r@é.%eﬁthiﬁvé&ﬁcﬂ{ to"‘ﬁﬂogl?:fe ?ﬁ aBE&rb%R?@ &f.ﬁci i rialin

the front ace area yer of
absor bent rﬁi?t@ﬁ’?&l"eq"#ed legkagmwren aiseddn atlyipg desn pRSHieR.ger t han t he
surface area of absorbent materl al in the front half sectlon at equal
basi s wei glr__lf)s of orbeqt teri al n the front, hal

T ome 9t 75 Bhoffie dipied o BediniBtion, 19 pediok a pddienf BtdE el | e
absor bent saspecially cadapted ﬁer users rangjimg:frome walkingniafantsrdg aduits; aviieral | y

‘nonot oni caléoy,ﬁhgaqggﬁf&&ﬁﬁ]agmwnggﬁ dﬂfs,t}d nsverse center line to the

back transverse side surtface area of - absorbent
material is provided in the back half section which not only provi des

i ncreased |pks er fugtier cobpesti dfythebiniveatiom to HrovideesudhTam Catssbrbertuariiciei Ng and
softness towl%lcﬁ spScuaI!y reduces leakage among woman users when confined to a
' predominantly lying down position.

An absorbent structure according to the invention is characterised in that the
weight of the absorbent gelling material located in the back half section of the
structure is higher than the weight of the absorbent gelling material located in
the front half section of the structure. With "back half section" of the
absorbent structure is meant the part of the absorbent structure which in use
is intended to contact the genitals and the buttocks of the user and extends
generally towards the user's back.

- Preferably between 55 % and 100 % by weight of the absorbent gelling
material is located in the back half section. More preferably between 60 %
and 80 % and most preferably between 65 % and 80 % of the absorbent
gelting material is located in the back half section.

By concentrating the absorbent material in the back half section of the
absorbent article, urine is prevented from leaking from the product when used
in the lying down position. Hence the absorbent structures according to the
invention are especially adapted to the specific needs of bedridden people.

SUBSTITUTE SHEET (RULE 26)



In. a further enbodi nent of an absorbent structure according to the

I nventi oQ, anount of absorbent gelling material perg or
aver age ba5| éotlaﬁwel ght, is higher in tjhe back half sectlon grls%%ﬁ&t he
front half section. The average baS| s wei ght of the absorbent gelling

(rjnai eri al iln drecerhboditndmtlof an stRrbert sambtu:tre ddterdiAg Igo hfléfm»‘ié?ﬁubhoﬂn ] d s |
eterm ne 0] sor.pnen eria

. present S?bgéwgg‘@&@?i h{g’ %ﬁ%@l'?ﬁ dfqenégdﬂjl qr}ﬁ% %@Pﬁ’rﬁmﬂﬁ% m? area in
whi ch t he hygseptilifibers| suchgsiufpulpl rayon fherset. modified cetluigistc f«ﬁers,he

absor bent da%byrte BBMPFis&d dfsa ?@érﬁé&‘éﬁ@r%ﬁt%@@r‘%‘l 'd%gdégﬁubedafﬁsﬂ@e”t

gel l'i ng mat rial Lr t her absorbent materi I n any .one section.
The area r@ h Zgg]séEgéﬁPs@@ﬁ'thAﬁﬂ ng E'P“'F SPrhest matgnal ofehisur ed by
appl yi ng &irbirotiveé bgclahaift seatioh haf thbsatudmbentsktrumuw €an yeslit ¥% a so-

| ng’g‘;‘gggs Valled Broffigl Yk WHRER 7 oPRiGhEF EAIfdeR In e Bk Alif s@%ﬁ&ﬁgﬁw 5/ 08 4 s

5  Al'tethtfroal yhalf eectiosor Mesrnativelyctthee %9"%@%&'@5@& t may- beys to
detect theompressdd to/ aaﬂﬁlfdrﬂﬁéallﬁé”r @lich hal s densit ky @ | the Nstrubaire’ isa! - In
|

anot her e di_ e nt structure according to the invention,
t he averagzgqﬁéf%{h@%r}?ﬁp$ e back hal f section is higher than the
aver age basis capacity in the front half section. The average basis

capacity i§ & alt&ﬁﬁNéeer%ofhhfe BtUitle’ QﬁsérEGHi dirlBikre Cﬁd&opcﬁpgqgofhged per

gram of absor bent as| s capacit epend on the

anount andf“@r’i‘?'f’ﬂethe tpﬁié"%ahtaﬁjém Sg bﬁgf matenialiin tﬁﬁﬁa%’r balf Sﬁ@lﬁﬂ ection
and the bindrebsdd vemsusithe. total ngb@mleeaﬁsdmémr inaterial |ﬁrtble<mfhtfh%‘i’ft i on may‘

ot or par t 8619 FdoBiancRoR, fifaestiiad SPuEaEt Bt apsadert mattdan . The
average bike §Dw&p?a@|f ts@ctien mpay Lhee dargendbam dhagsuntacze Besa ofeabsotbenti ch i s
based on Hﬁeﬁélﬁh%é'frdﬁ?hﬁﬁ%e&ﬁéﬁm bﬁbﬁfcbasr@héué]ﬁs G B8 BrbeME tHatbriais cher
D enst derm e }rontnh 'ﬁ{? an %ack %alf sections. For instance, the drstance between a
longitudinal side of the absorbent structure and the longltudmal centerline
may substantially monotonically increase when going from the transverse
center line to the back transverse side. In this way a large surface area of
absorbent material is provided in the back half sectlon which not only '
~provides increased absorbent capacxty but also provudes improved
. cushioning and softness to the user.

In a further embodiment_bf' an absorbent' structure according to the invenﬁon,
the amount of absorbent gelling material per unit area, or average basis
weight, is higher in the back half section than in the front half section.

The average basis weight of the absorbent gelllng material in the front half
section and in the back half section is determined by measuring the total
weight of absorbent gelling material present in any one section and dividing "
this weight by the total area in which the absorbent gellmg material is located.
The weight of the absorbent gelling material is determined by separating the
absorbent gelling material from the other absorbent material in any one
section. The area where the absorbent gelling material is pIaced |
measured by applying a colourmg agent to the absorbent structure, such as
bromocresol. The coloured areas are detected by visual inspection.
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Krankenkassen e. V for reinmbursenment of incontinence absorbent products.
The test WwBlbgfhes Pr uf et hode Nr. 1/93 MDS-HI Teil 1, Besti

£l ussi gkel tsautnahme " is descri bed in.the detail ed description of the

i nvention, bel ow. In a further errboal nment of an’absorbent structure

according hitetriutivelyy i aegbrben@ﬂr@&aw e IREL el BULHRA ¢ thAREYE! | €5 2

| oner | ayer bsor bent mater é(% : acquil'sition stribution
| ayer is fSPaBt'tVMéPcﬂéﬂ’l of the éart@rﬁ“ QSB'nSfmatef'ﬁ back hal f section of the

| ower |ayer. Wen the acqw sition/distribution | ayer is of generally

et cect i dhanpneh sifichiel Atk sbfolianf sk QEhs SELARI, o 6 ROGRHR, 13"

acqui siti omezjazqragglhaiswapapéy in @e&aqyémifr seqtipnds mnegrth@mumaverages

rel ativel ypakis €8pdchty! it tl'fé)fr@iﬁfi halfasedt®nderhe avef baélrseéa &t gt oh
| oQ 0 e

t /[ di st t
Soir Ty o MSapElS b SRpURLSTIGI Rl Sk Bh 3 ot abeor
acqui si t i omaiersalr Thataverageabasis cappcitys asll depend onhtherameurti and balthe

resiliencyy, mePa éimgﬁt IB%}IE?EH the:ﬁ"&ﬁ hdif'8dctiohCandhPb S half %?a 5 O

t he ach| ution oes- not decrease upon u

consecut i vah e ghsereenbmatefal dn One sgetien mgvemeag%d%ymsmce
wet - conpr e%Bs@'lbbhf yYellihg Hmenalaﬂmrsswanonhﬁrpémcbw tro8slirkedragijregateseast 5

£/ 0, 00 3. SG4p EARTELIch Shef) T el By Bl € bBRLBALT D,
as descr i badcondingtopa testimetbod which Bosasetbon the official anethod staklishedbon) |
4, 889, 596 gie h@R9e Berman’ 69médiRinischer bRHsP 1 GG SpltzeGnvertzﬂ'ld g

PCT/ US95/ 0
5, 049, 235 me'g(psmezy gior reimbursgaent opinqeptingaee ghserpent p
fibers, suTheatespohethod ePriinisthode e HE8UMBS-HOFell 91 rBestimmmiing édé?r may

2l ter nat vl i RUSLAEARA! ie” UBBLSES R YW SedidiEd SlechpRBRPGNGRG 11 bers

invention, below.

in a further embodiment of an absorbent structure according to the invention,
an acquisition/distribution layer overlies a lower layer of absorbent material,
such that the acquisition/distribution layer is for a larger part'locate!d on top of
the back half section of the lower layer. When the acquisition/distribution
layer is of generally elongated shape, a larger length of this layer extends
across the back half section of the underlying layer of absorbent material.
When the acquisition/distribution layer is of generally circular éhape, or is
relatively irregularly formed, a larger surface area of the
acquisition/distribution layer extends across the back half section of the
underlying layer than across the front half section.

The acquisition/distribution layer comprises fibers which retain their resiliency
even when wetted, such that the absorbent capacity of the
acquisition/distribution-layer does not decrease upon uptake of consecutive
gushes of liquid. This property is expressed by the wet-compressibility of the
acquisition/distribution layer of at least 5 cm3/g and a drip capacity of at least
10 g/g. Hydrophilic fibers which have this property are found among
chemically stiffened cellulosic fibers as described in US patent no's
4,898,642 (Moore), 4,889,597 (Bourbon), 4,889,596 (Schoggen), 5,160,789
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that are thermally bonded to form an open structure. Such fibers described

in EP- Aw(p 6%113‘,8148 and US Application No. 08/141, 156. POEUS95/08442
acquisiti on/ distribution layer servesgto rapidly take in | arge gushes of

liquid and to quickly | ead these away fromthe body of the wearer. the
acqui si ti ¢gBactus),r 649,236 | Bezcudjasnd HAB22452| (Ddam) atelbyi hydrdptmhd nst ance

bet ween 0. gﬁ 1R ffe;beté &J(?rrb@rﬁdlyﬁéﬂ‘ﬁbgfs afife %egqg.isrstr%mgér?{ X?SlEQérEd In the

ach|S|t|o/d|str ut’i o e acqui sition

dr ai ned bynay aternatialy ¢r agd 'PB?'é)g%O’F‘BS)%ﬁ varQushtypgs of btcomcmpwt ﬁgwserrpt i ed
and r eafly tﬁétrare?némkalyoﬁorfdeattberbrr@ whhsserostrudtane. ‘guc{t ﬂbérs dé@cbribétﬂutnof | the
acqui siti ent gelling particles may
be | ocat egydgr @ q1l3gﬂiﬁ1§@q k@'&pq%gogﬁtﬂ dsgqﬂgigél stribution layer.

Preferably this absorbent gelling material is of a high gel strength, such

t hat thewaﬁd.ﬁﬁoﬁummﬁm eﬁeﬁérté@t&%ﬁblyatak‘éolm%géf‘%ab tg such an

extent as etollqwd

ative
Pr ef er abl yqptﬁ’eanﬂb@oﬂa@kb eag’gthsﬁgaway * bwﬁs‘éfdm)e WRarec _
under neat lacquisition/distribution i ayedi isas i butelatwél)aytaw hdensitg) foayﬂftstmerreabi lity

GLP " : lLLipg
mt ol ot s o003 TR ool gk LLBIHsCbrd b tertBGHA Slordd i 0], . e
wet and mEcAuigition/distabutionlayer; Ffaﬁsqﬁmswt! gistribution; yehts deaiped Qy -
(z-direct tig@ Jundefl ggestbfa"gezty%al sich Wat itliis eapidiyn emiptied Vi regdy for

BRI EF DESCRL PTI THE The invention will be expl a| ned in
detail w [uﬁqk& = Q%W%%S@’rpanyl ng drawings. - In the draw ngs:

Figure 1 shows a front elevational view of an absorbent article conprising.

an  absor el nhfrtbcbfjf & StdufSi ﬁ%ﬁ?ﬁlstr‘i’ot}ttbﬁ Ibgéﬁfgld%fo 'éblb'rrb"eﬁtL%efli‘i’aﬁ5 show

cross-sectional vite bent st O&? t he
| ongi t udi lﬁ’éﬂ“&%ﬁtﬂ'@ﬁ/ be teeateﬂlgmy@ngﬁmﬂa the geguisitionidistehdtion layer. of an

absor bent Ryéfersbly thiscabsRFberit telling material is of a high gel strength, such that
the particles of absorbent gelling material do not deform to such an extent as -
to form a gelled mass which is relatively impermeabile to liquid. Preferably the
absorbent  gelling  material used directly underneath the
acqunsrtlon/dlstrlbutron layer has Gel Layer Permeability (GLP) value of at
least 4 x 0'7cm3lslg Absorbent gelling matenals of these GLP values,
maintain a relatively open structure when wet and maintain good liquid
transport properties in the vertical (z-direction) and the horizontal (x-y)
direction even when wet. | |

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explalned in detail wrth reference to the accompanymg
drawings.

In the drawings:

Figure 1 shows a front elevational view of an absorbent article comprising an
absorbent structure according to the invention,

Figures 2to 5 show cross-sectional views of the absorbent structure of figure
1 along the longitudinal center line

Figure 6 shows a front elevational view of an absorbent structure comprising
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acqui sit i W08 buti on | ayer, Figure 7 shows a cross-seRGVEHa084# 2 ew of
the structure of figure 6 along the |@ngitudinal center line, Figure 8
‘shows a front elevational view of an absorbent structure having an _

acqui si t i oAN@cauisitiQdistibutiorlayersi gure 9 shows a cross-sectional view of
i':m at),sgr 3?Fﬁgu§r|§m§hwf§ ahﬁéﬁﬁt?ﬁ@tiodamw@?_tﬁ@/%gpb?mé bc_ﬂ?i_g'ui'él[ﬁ aﬁhgrthg! 10
located digectly. n e acquisition/distribution |ayer, i gure
shows a fr@ﬂg"gﬁg@zgﬁtﬁﬁﬁ}‘% ew of an absorbent structure having a back

hal f secti bigurée & shews adrgntielevational vieweohanabsorent rsérutture dieving anal | y

shows t he %Eﬂ%igﬁioﬁﬂfistﬁﬁ@ﬁém gr.t he average basis capaci ty of an absorbent
structure, a Figure 12 schematical]y shows the test e&glﬁé)mant for

| !
measur i ng’ FIRHTe\S SHGWS & seoss-sacdional yieW Of an.@RsATBERL SEWFUES feuing a
DETAI :_E_D Didy@eRrl IoT | @isﬁﬁeﬁHEgémﬂgNﬁgﬂﬁrigl Alscg’fwd diféctiyg,taﬁdwnéghmthébso(rjbent
article" r FS:ed L CE ' absor and contai n body exudates, and,
nor e speci %%@y?t&ﬂlﬁ%ﬁhﬁ@éq yglggvi ces which are placed against or in
proxi-mty Figurad thehgwea frond elevational viewheban absarbent stracture thaving aous
exudat es dbaekAEMSEchidrP8l reldtivelOdrge suifded afed " di sposabl e” is used herein
to describe.absorbent articles which are not _intended to be |apyndered or
ot herwi se. FISTS U seerhetislly ShoWs, g, Hsiosd fir meRsiing the SwsfageBass, o
i nt ended t capacityi afcar alesbrbémtestrustwenghd use and, preferably, to be
recycl ed, ' ' | Ie

PRilRe 2 werigmafici, Shies T 3F Beutimerl 3 mepRliinq B Bbétaby

conpati bl e ] ers-
g basis capacity of an absorbent structure.

DETAILED DESCRIPTION OF THE INVENTION |

As used herein, the term "absorbent article" refers to devices which absorb
and contain body exudates, and, more specifically, refers to devices which
are placed against or in proximity to the body of the wearer to absorb and
contain the various exudates discharged from the body. The term
"disposable” is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as an absorbent
article (i.e., they are intended to be discarded after a single use and,
preferably, to be recycled, composted or otherwise disposed of in an
environmentally compatible manner). A "unitary” absorbent article refers to
absorbent articles which are formed of separate parts united together to form
a co-ordinated entity so that they do not require separate manipulative parts
like a separate holder and liner. A preferred embodiment of an absorbent
article of the present invention is the unitary disposable absorbent article, or
diaper as shown in figure 1. As used herein, the term "diaper” refers to an
absorbent article generally worn by walking 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 undefgarments, diaper holders
and liners and the like.

Figure 1 shows the absorbent article 1, comprising an absorbent structure, or
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into a fr gn E'b E’”b I@tHﬁia?t '§e%§¢6ﬁﬁa'190tlpﬁ Gav6f apsor bent

core acmdrotte@rrtii)gdrbeﬂl nvention, the anount of absorbent gelling nmateri al
in the back half section 19 is Iarger than the -amount of absor bent
material in the front half section 17. Preferably, the average anount of
absor bent Ingéigurend!, theawmbsoetenpearticlei toradiaperot isvehewn imnstss flabogtt , |n the

back hal fuﬁ&frﬁﬁd@:ﬁbdl%taté (i. eh' W‘}ﬁrelbgﬁé' lhauéélf chﬂEEtufﬂ‘i“ gdulléacéut?%*i h i gur e
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1, the abE 'BBﬁP?fL{H e’i‘FLE b“dF'g &Pbﬁwﬁy {o more ly; shaw ther ¢onstrution of
uncont r actheddiapert © apid. with the portiehasfithe diapsbrct Which facesidrdbniadts @b out) with

ot ot DRl e Grier eShs BRI Byt RsboRih k. 1 i on
faces or ®endiapes % néeferably comprises a liquid pervrous topsheet 24; a liquid
impervious backsheet 26 joined with the topsheet 24; the absorbent structure,
or core 3 being positioned between the topsheet. 24 and the backsheet 26;
elasticized leg cuffs 32, 32'; an elastic waist feature 34; and a fastenmg'
system generally multrply deslgnated as 36 and located in the back waist
region 58 of the diaper.

Figure 1 shows a preferred embodnment of the dlaper 1in whrch the topsheet :
24 and the backsheet 26 have Iength and width dimensions generally larger
than those of the absorbent core 3. The topsheet 24 and the backsheet 26
extend beyond the perlmeter 5 of the absorbent core 3. Whlle the topsheet
24, the backsheet 26, and the absorbent core 3 may be assembled in a
variety of well known confnguratlons preferred diaper configurations are

" described generally in U.S. Patent 3,860,003 entltled "Contractable Side
Portlons for Disposable Dlaper" which issued to Kenneth B Buell on January |
14, 1975 and U.S. Patent Appllcatron Serial No 07/715 152 allowed,
"Absorbent Article With Dynamrc Elastic Walst Feature Having A
Predisposed Resrllent F Iexural Hinge", Kenneth B. Buell et al. fi Ied June 13,
1991; each of which is mcorporated herein by reference.

The absorbent core 3 rnay be any absorbent 'me_ans which is generally
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'wearer the inner surface, oriented towards the viewer. As shown in figure

1, the preferably conprises a liquid pervious sﬁ({s'%; a
Jdiquid vP‘hg@ﬁ??%us backsheet 26 joined with the topsheet gg t he absor bent
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Rt et Bber ARl innidiino Hishie Wabs Seiesue: ey IRatps, ehuorbal Bams: 1001,
each of whabsorbent spanges; superabsorbent pglymersrabsoebent gelling mbtedialszior core 3
may be a”@ﬁg%ﬁb%‘iﬁmﬁﬁ&@%i"@ ESmbinaflERE bf Materials. Tﬁéocgrﬁ{ggl}g}r hand,

PCT/ US95/ 0
conf or mabl EONHBIELON! oft thei sRporeentroradRaK @lsp BRi varieshie. aapsawabsgrbent

2b33; Ple ng ?ﬁ? ; Riayl Nha@ | Vary éawdéraSzdﬂelsneaapg;édrlbbﬁmccejdrgaifﬂ; Ibgfly o
X S.
o eat o HiEerBBRalRA oradiiat, or ler Sydrang daRsHY Sha! iGwar Suerage hasis ) o

etc.) anweight acquisitibn zaneise by may ¢amprise- ome or more Iawarsrcredtmcnmesrpnl y used
In The total absorbent capacity of the absorbent core 3 should, however, be '
compatible with the design loading and the intended use of the diaper 1. Ina
preferred embodiment according to the invention, the absorbent core is
intended for use by adults or juveniles and is able to absorb between 100 and
1000 ml of body fluids. Further, the size and absorbent capacity of the
absorbent core 3 may be varied to accommodate wearers ranging from
infants through aduits. Exemplary absorbent structures for use as the
absorbent core 3 are described in U.S. Patent 4,610,678 entitled "High-
Density Absorbent Structures” issued to Weisman et al. on September 9,
1986; U.S. Patent 4,673,402 entitled "Absorbent Articles With Dual-Layered
Cores" issued to Weisman et al. on June 16, 1987; U.S. Patent 4,888,231
entitled "Absorbent Core Having A Dusting Layer" issued to Angstadt on
December 19, 1989; and U.S. Patent 4,834,735, entitled "High Density
Absorbent Members Having Lower Density and Lower Basis Weight
Acquisition Zones", issued to Alemany et al. on May 30, 1989. Each of these
patents are incorporated herein by reference. A preferred embodiment of the
absorbent core 3 has longitudinal dimension, L, of about 60 cm, a back
transverse edge 9 of about 30 cm, a front transverse edge 7 of about 30 cm
and a width along the transverse center line 15 of about 20 cm.

The backsheet 26 is positioned adjacent the garment surface of the
absorbent core 3 and is preferably joined thereto by attachment means (not
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pref er abl Hmta hif Plastic timaithorgh ptherfiaxible liquid impervious
matenals may also be used. As used herein, the term "flexible" refers to
materials which are compliant and will readily conform to the general shape '
and contours of the human body. The backsheet 26 prevents the exudates
absorbed and contained in the absorbent core 3 from wetting articles which
contact the diaper 1 such as bedsheets and undergarments. The backsheet .
26 may thus comprise a woven or nonwoven material, polymeric films such as
thermoplastic films of polyethylene or polypropylene, or composite materiais
such as a film-coated nonwoven material. Preferably, the backsheet is a
thermoplastic film having a thickness of from about 0.012 mm (0.5 mil) to
about 0.051 mm (2.0 mils). Particularly preferred materials for the backsheet
include RR821 blown films and RR5475 cast films as manufactured by
Tredegar Industries, Inc. of Terre Haute, IN. The backsheet 26 is preferably
embossed and/or matte finished to provide a more clothiike appearance.’
Further, the backsheet 26 may permit vapors to escape from the absorbent
core 3 (i.e., breathable) while still preventing exudates from passing through
the backsheet 26. '
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natural fibers (e.g., wood or cotton fibers), synthetic fibers (e.g., polyester or
polypropylene fibers), or a combination of natural and synthetic fibers.
Preferably, the topsheet 24 is made of a hydrophobic material to isolate the
wearer's skin from liquids contained in the absorbent core 3. The
hydrophobic material may have a hydrophilic coating. There are a number of
manufacturing techniques which may be used to manufacture the topsheet
24. For example, the topsheet 24 may be a nonwoven web of fibers
spunbonded, carded, wet-laid, meltblown, hydroentangled, combinations of
the above, or the like. A preferred topsheet is carded and thermally bonded
by means well known to those skilled in the fabrics art. A preferred topsheet
comprises a web of staple length polypropylene fibers such as is
manufactured by Veratec, Inc., a Division of International Paper Company, of
Walpole, Massachusetts under the designation P-8.

The diaper 1 may also comprise elasticized leg cuffs 32,32' for providing
improved containment of liquids and other body exudates. Each elasticized
leg cuff 32 may comprise several different embodiments for reducing the
leakage of body exudates in the leg regions. (The leg cuff can be and is
sometimes also referred to as leg bands, side flaps, barrier cuffs, or elastic
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nonwoven eRss ¥k the absorbent core 3 and generally forms at least a portion of one of -

the waist regions 56 or 58 of,,the diaper 1. Disposable diapers are generally

constructed so as to have two elastic waist features, one positioned in the

first waist region and one positioned in the second waist region, although

' diapers can be constructed with a single elastic waist feature. Further, while

the elastic waist feature or-any of its constituent elements can comprise a

separate element affixed to the diaper 1, the elastic waist feature 34 is

preferably constructed as an extension of other elements of the diaper such

as the backsheet 26 or the topsheet 24, preferably both the backsheet 26 and

the topsheet 24. o

The elasticized waistband 34 may be constructed in a number of different
configurations including those described in U.S. Patent 4,515,595 issued to
Kievit et al. on May 7, 1985 and the above referenced U.S. Patent Application
Serial No 07/715,152; each of these references being incorporated herein by
reference. '

The diaper 1 also comprises a fastening system 36 which forms a side
closure which maintains the first waist region 56 and the second waist region
58 in an overlapping configuration such that lateral tensions are maintained
around the circumference of the diaper to maintain the diaper on the wearer. -
Exemplary fastening systems are disclosed in U.S. Patent 4,846,815 entitled
"Disposable Diaper Having An Improved Fastening Device" issued to Scripps
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may al so cdRisle"sissuedsto; Hirptsy b alc @rx 3"3&'2 5321987 apg dhedhareinbgiews, ed

cont ai nerveférentédl W. SSPatedt Applidationd7/218)d82.esachoiolhiehas indorperdtdeg cuf f

32 may co .se | _di fferent enbodi nents for reducing the |eakage of
_body exudar?éersﬁ] ?\‘?%\@rﬁ?‘ga regions. (The leg cuff can be and is sonetines

also referred to as | eg bands, side flaps, barrier cuffs, or elastic

WO 96/ 01608qure 2 shows a cross-sectional view of the core 3 along the longitudi
PCT/ US95/ 08992 gz ongitudinal |

Pat ent 3, SERMEN0 NG JE: VVBRID thegs¥BodadPr sepians,A32a1 3B 136 ad 13d;0f
CO% racti bdqudl ¢égngthelddngar beicopsiderad) ¢hé Fanpermf the eors beingadifférant inc Cent
nme ers to (0) a, . . at en
T 006, 500 e $4ctin®h G AmudABH oy 2 e B3 cBheliehs bt PuiB ol s
i ssued t o awinifomm density,nThcaliper, of iseption didiacisi akata/ mnapbbalsiabipen imper
Cont A e P 198 is QBbt 10/nif i Hipet BPsécton 3¢ BeboLes MR M. | bent
At o) o EkAlRgr Insectionct H38 BPadt 5 i HEAGE Hie FNoc A hasie weighisef
descri bes thedfisgresafocombined sections 13a and 13b, which form the back half
' section of core 3, and combined sections 13¢c and 13 d, which form the front

half section, is about 1.3.

The core 3 may comprise cellulosic fibers, synthetic fibers such as crimped
polyester fibers, mixtures of synthetic and cellulosic fibers or absorbent foam
material as described in US patent no 5,268, 224 (Desmarais).The caliper of
the core 3 as shown if figure 2 can be made uniform by calendering. This is
illustrated in figure 3. The core 3 of figure 3 comprises areas of relatively high
density in the back half section 13a, 13b and a relatively low density in the
front half section 13¢,13d. The density of the fibrous or foamed absorbent
material in the front and back half sections may range from 0.1 to 1 g/cmS,
The density in each section will be proportional to the caliper before
calendering to a uniform caliper.The increased density of the fibers in the
back half section improves retention of liquids in that section as the smaller
interfiber capillaries will exert a higher suction on liquids in the back half
section.

The core 3 in figures 2, 3 and 4 comprises a water-insoluble, absorbent

gelling material, which swells upon contact with liquids to form a hydrogel.
. Such materials are described in detail in US patent no. Re.32,649 (Brandt)
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di aper having dual cuffs including a gasketing cuff and a barrier cuff.

The diaper 1 preferably further conprises an elastic wais
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Kievit et n 8

nidte teri§pdfKies. frdt @n@&&.@ﬁﬂ«éb@&ﬁsﬁéﬁ %@ﬁ&%égggwel :

Application referen

i ncor por affE@@UiaRtigsORNe baghshesh (0 cal?ed]-mgcg, 'Hﬂaﬁ'”gl) anddoRsrpentte
f ast eni ng apy6iRmt gélh?ﬁln@éteﬁﬂrffmnzpesfoﬁhhng thedsackshedti ch mai nt ai ns the first

wai st regi on 56 and e second wai st region 58 in an ov
configuration such that |ateral tensions are naintained

er |l appi ng
around the - ‘

ci rcunt er émée absorbenticanecof figuresd, thaiabsoreentigeling materiat iswaifermly
Exenpl aryds’i%l? ﬂﬂﬁg%ﬁiﬁé‘ﬁuéi(n%sg' Wd&%?ééh'r'é Hr§13£’-€|§38'3f te §dferied entitled

Dsposable aper n I nprove Fas eni ng , Devi ce" i
However, the absorbent Ilng materla may" be present:

concentrations throughout the thickness of layer 64 of the core 3,

S to Scri S
?n 8 erent PP

and may be

highest in the parts of the core that are furthest away from the wearer (those
parts of layer 64 that are located closest to layer 63). Such cores with a so-
called absorbent gelling material "gradient" are described in detail in EP-A-0

198 683 (Duenk).

In the embodiment of figure 4, the basis weight of the absorbent gelling

material-in section 13a is about 0.012 glcmz, the basis weight in

being about 0.016 g/cm2, the basis weight in section 13¢ being

section 13b
about 0.012

glcmz- and the basis weight in sectiorn. 13d being about 0.008g/cm? In a

preferred en'ibodiment, section 13a contains about 25%, and

section 13b

contains about 35 % by weight of the total amount of absorbent gelling
material present in the layer 64. Section 13c may contain about 25% and
section 13d about 5 % of the total welght of absorbent gelling material in

layer 64. .

Preferably, the absorbent gelling materials are "high gel strength” materials.
High gel strength absorbent gelling material particles will undergo relatively
little deformation upon being.wetted such that the gelling material does not
flow into the capillary void space of the fibrous material and causes
undesired gel blocking. Suitable absorbent gelling materials have Gel Layer
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WO 96/ 01608 ' o o

PCT/ US95/ 08442 . ' 13 on July 11, 1989;
U. S. Pat emo96/866B 060 entitled "D sposabl e D aper Wth | r’rﬁFWé 881«
Fastener Portion" issued to Nest egard &h January 16, 1990; U S. Patent

4,946,527 entitled "Pr ure-Sensjtive Adhe st-e thod of
Maki ng Sawenemétﬁyt(@@t L) h'Qhe'Ah “‘? X‘ﬂ% 7§§g’? %ﬁe %caéhs 594
entitled ' Wmmmlbygtr&/mahnﬂoas despobed|in [Eta'peeamApplmnbo Neuel | on
November 1%’3310%5 U S. Patent Bl 4,662,875 entitled "Absorbent Article"

|

Jissued to rotsu et al. on May 5, 1987; and the hereinbefore referenced
U.S. Patent Application 07/715,152; each of which is incorporated herein

Eﬁer le‘;ﬁge?% the Eﬂn%aﬁne%tsm;fgure 8! @5 baset wew dfltﬁy fiffroluls SorcRyagnel al ong
ITtu
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of the cor ewelghhgf mé fieraust or foamed rabserhertbrmaﬂenat mayetypisillyeba abpuf i gure

2, the cor 6 JeLU.EFfaM{. a@a&ﬁ‘ldﬁéﬁ‘sqﬁé} hi ¥ t@absadbeﬁer of
section 13a |s ut mm mm the

cal i'per of @elling matem! fog eas'a%eg@omﬁsran@r& ﬁ’ég%éﬁi)sin\f‘!ép?ﬁt ﬁ?élé%?'gfm‘slg dis
ggg}tllt Oﬁsmffoﬂme@&!lﬂsbmémtmateﬂélrmb ¢ alseevary e egth segibn 18het 3d, dssisowr m:ogbl ned
sect ! one 13tk B! e RehE TGO ikt S BEH S0 it o 270

about 1.3. uniftimm cabiper.3 nay conprise cellulosic fibers, synthetic fi bers
such as cri rrped pol yester fibers, m xtures of synt hetlc and ceI’IuI osi c

fibe bent f teri bed
b« RTRRAE R ¢ b L bRt 29 st P58 a2
]chnl for m3by corhprisks’ amacqui bmenldistrlbilﬂmrstaget €8, lacafsdyom ¢ogs of tHee laynereﬁAB of

| gure (e40) e
segt i on 13a593£1‘ér§ ghg-hg%%qq&%' é’l]@HrIY@v@bgelagg{ sgm F}é’ q'ufbkﬁ ()h %oﬁéﬁf ct i on
13c, 13d. Thgusheswftliguists andta lsplaseéheﬁe fr@an*-be Qs:smfﬁbwveam untildhesey t he
front and h?cglﬁ?%btle%ew QﬁéorBEd .ﬁatﬁee..rfde@m i} fayep 6Y4. e tiensily of The

cal endbr | ngResanFIsGibHIoR eyer RErRRY: Bebyesn Hiﬁ’ FABTI e (o 1

basis weight being between 100 and 50C glm depending on the volume of
the gush that is to be taken up. A preferred material for the
acquisition/distribution layer 69 is chemically stiffened cellulose material as
described in EP-A-0 429 112 (Herron) US patent no. 4,898,642 (Moore) and
4,889,597 (Bourbon). Further useful acquisition/distribution layers comprise
open networks of thermally bonded synthetic fibers as described in US
application no 08/141,156 and EP-A- 513 148.

An important property of the acquisition/distribution layer 69 is its ability to
maintain a sufficient void volume for liquid uptake, even when wet. The fibers
in the layer 69 should be sufficiently resilient to not collapse in their wet state -
upon compression. It was found that layers having a wet compressibility of at
least 5cm3g-1 and a drip capacity of at least 10g g-1 can be successfully
used in acquisition/distribution layer 69.

The wet compressibility and the drip capacity can be measured by the test
described below. All tests are carried out at about 23 +2_C and at 50£10%
relative humidity. The specific synthetic urine used in the test methods is
commonly known as Jayco SynUrine and is available from Jayco
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back half section inproves retention of liquids in that section as the
smaller interfiber capillaries will exert a higher suctjaon Liguids in
the bacWh¥H68sectjion.  The core 3 in figures 2, 3 andPﬁT@g%Pf‘ges a

wat er -i nsol ubl e, absorbent gelling h&terial, which swells upon contact
with liquids to forrpz,{?h droge{. : Suc_t‘ terials are described in detail in
us patentphﬁ;maggy@cg% r%/@ryng pamp.Hl L\srsyiyesig The formula for the

PCT/ US95/syBtelic urine is: 2.0 gf: of KCI; 2.0 g/l of NagS0y; 0.85 g/l df(NHgMbRey; absorb at

part 1 cut &t 0 NP OFB LY G 05 0 S o ™ '

mi cr onet &éhemigals gre ebraagent grader otha pirt of ithg synthetip dlrineds in éheecange The

hydr ogel gret®id @4, mey al so be conprised of an interpartically crosslinked
aggregate as described in US patent no. 5,102,597 (Roe). The .core 3 in
figure 4 conprises a lower l[ayer 63, which is substantially free- of '
absorbent gelling material or which contains small size absorbent gelling

mat eri al fdIb PREPRApa? ' 0 Qg, et9€b FeE TG ' I.Dﬂci Mﬂi bed in

EP-A- O , _ ain the
absorbent gelling material in the upper |ayer 64 and to prevent the
absor bentTrgesdmple paustarei preparedtusihga gadmaker macHineof type Siwpkadpet and

mar ki ng- eSS, BafRw, b B GRuNAiARaliint iR ENERS, » EBnBRlsrtand o a i ng
- the backéieggeneous laydown ob flb#nFounB@gqrortions:iof dey fiuffe(ontaquivalent gel | i ng
Thackan Aot (0, B SRINERY LRCHIBlGl SILLSS LG bolidl oA 111 00
oresent Pl B HssuedArous sReush foraiiarass: Vig retaining 848 o ity ayer 64
of the cds euBio 3618cmay36.8crm1gtE'st 14.5"), hangd i placell dvenlycon @ fofrfingar e
furthest e & b i ¥aR pSimak& MEchine. The tissue completely covers the
- forming screen and is made to curve up at its sides to prevent'éscape of the -

fluff. The tissue forms the bottom of the pad. The vacuum chamber motor

and compressed air supply on the padmaker machine are turned on. One

30g portion of fiuff is added to the sample chamber on the padmaker machine

in small amounts via a sample feed and without obstructing the blades of the

machine. Compressed air is circulated vigorously in the chamber to expedite

separation and passage of the fibres through a plexigiass cylinder and the

prismoid column to the forming screen . S : -

The vacuum is turned off and the forming screen-is pulled' out of the
padmaker machine and rotated through a quarter turn in the clockwise
direction. The screen is returned to the padmaker machine. Another 30g
porfion of fluff is added to the chamber on the machine and the above
procedure is repeated. Fluff is added in the same manner until all four
portions have been transferred to the forming screen. The forming screen, -
and_the pad formed thereon, ‘is then removed from the padmaker machine,
and the pad is carefully transferred from the screento a piece of cardboard,

or similar smooth flat surface. A second ply of tissue is added to the top of
the pad, and a second piece of cardboard placed on top of that.

A steel weight having dimensions of around 35.6cm X 35.6em x 2.5cm (14" x
14" x 1") having a weight of around 16.3kg (36lbs) is placed on top of the pad
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parts of layer 64 that are |ocated closest to Iayer 63). Such cores with a
so- called absorbent gelling material "gradient" are described in detail

4 n EP- A- (NVOP6/81683 ( Duenk) . In the embodiment of figure PET/USAYOMAL s '
wei ght of the absorbent gelling mat erlifal in section 13a is about 0.012

/cng, the basi s wei sectjon 13b | about-0. 016 merr t he

gam s wei giRf PR %‘&E?%%‘?@E%%?% =) rb'nﬂpt%eﬁﬁdlcj ag'a‘ec‘f‘{ﬁ'gb‘ si s

wei ght in |setb9n gambldd tand”ltmeaﬂmnuis Pre388d/byngmplichtion of a fD‘reé @f r?dund o

enbodi nent t Al o] | ns about

35 %Iby wedi' 5??&%#?@0@5&3?%?: é‘l ﬁta@%&kgﬁ%@r ﬂ“’%@ﬁ’% F%a F“i%%h 2"’}? resent

| n the | aylé?d a9 remavedoff OTSH'Ierrﬂyeiﬁoﬁﬂdl wnane@tome%p@ner quiter itonhavesd about
% of t hediinglonseaiindo8o ebﬁps(bmscmetiz"nﬂ 122, eandhlis 'tﬂen'fﬁhﬁér %t

Eéffeffif"syac PanERhe S A B P Bl M m kil BF o SEALY 1 1

undergo relatively [little deformation upon being wetted such that the
|1 t e
gel11ng Mt b of & paditbicer’ had dhgltg 1o tﬁé‘QPHg?é éa&? iSnpPRfienddd e

fibrous terja
Lol oo T limiing. oy @ulfabig,/Bpthod can (he uiaee Arowded & consistent and
PCT/ US95/ (teM@geneous laydown of fluff is achieved, which is then ddmpreBsadienBis ity

(&P) val vED ] ca be
(GLP) Vel 468 R ShrtliEie o ivih Bl ol Fr 00 ah oty WG ol fehls &
93309614. 1baSlswmghﬁe5ea¢bw|eﬁ@hovef figure 4, the basis weight of the

fi brous or foaned absorbent nmaterial is equal for the sections 13a-13d in

: : I
{sg_iegalfilﬂfy!!geias%ssi%&ﬁé&of the fibrous or foamed absorbent material may

This test is designed to measure the volume of a pad of fibrous material

under varying load conditions when wet. The objective is to measure the

fibrous material's resistance to load by measuring the volume mamtalned
~ under that load.

A fluff test pad is prebared as described above. Any tissue present on the
surfaces of the pad is removed. The pad is then densified under a 3.6kg cm-
2 (51psi) load for pad integrity reasons using a Carver laboratory press. The
thickness of the pad is measured and its fibre dénsity calculated by pad
weight + (pad thickness x pad area).

The dry weight of the pad is multiplied by 10, and this represents the target
wet weight on loading. The dry pad is transferred onto a top loading balance
having a 0.01g sensitivity. Synthetic urine is dispensed slowly onto the pad
until the target wet weight is achieved as measured by the balance. The wet
pad is carefully transferred onto the surface of a compressibility tester of the
Buckeye design, and a weight having substantially the same area as the pad
(about 10.2cm x 10.2cm) and corresponding to a pressure of 77g cm-2
(1.1psi) is lowered slowly onto the pad. The pad is left for 60 seconds to
allow it to equilibrate under the load, and then the thickness of the
compressed pad is recorded using calipers. The Wet Compressibiliiy is
the void volume per gram of dry fluff and is calculated as follows:

Void Volume (cm3) = Total Volume - Fibre Volume
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0.05 g/nR2. However, in addition to a varying basis weight of the absorbent
gelling material for each section 13a-13d, the basis vvel i@g }fg@ fi brous
or foan¥®%M03Bbent naterial may also vary in each region e (’i

shown in figure 5. Again, the core 31%s shown in figure 5 can be

cal ender od (£0q SnigkRbdsiiBer Wodd i) x o4 b2 - Tob QB WRIHR oD ment

of an absor ent corﬁ tribution
| ayer 69, depeilit @ICB1) top of the layer 64 of core 3. The

acqui S't'WétdCEﬁf éwm + aphd VORING ek Qrami ek{ pfad:ﬂtnbméssl aﬁdhft loggshes of

i qui ds hive ReaR 3 L <Raﬁf’#£v&ﬂdtq9ﬁ%§en%?y (SR PahAnt ¥ or e

acqui siti ¢y distribution layer is preferably between 0. 03 and 0 13 g/cnB
the basis weight being bet ween 100 and 500 g/rr[err] dependi ng on the
vol une of the %ush t hat Eg% be 't preferred material for the

acqui si t i inese fibre slensitn | '?f &? Igied | fEP’E hteﬁt ipitief )Pagt yetahh and: thicknesse

mat eri al  areasUrsments €te. undePnd-16ad 28ndifidng)ter ron) US patent no. 4, 898, 642
(Moore) and 4, 889,597 (Bourbon). Further useful acquisition/distribution

| ayers conpyise open networks of thermally bonded synthetic fibers as
descri bedDrip Copagityplestat i on no 08/ 141, 156 and EP-A- 513 148. An

i nportant property of the acqui sition/distri butlon | ayer 69 is its ability
to malntlnalsuff C|ent oid v ou%rﬁaFJ Igt t ake, ? E\ﬁnenwet The
fibers ifA $HBPPRASL PHYAE ﬁF(ﬁ’eﬁﬁng PPRYR IR 's’?'é PAREN CYET 1B a8 | apse i n
t hei r wet dimhentisionsiFcicne anfhbemsi The pad vsaweigheddandhas plagesr entenlargg a wet

compr e551 idsh! i sctben \iH S HULEHT kkRichbad] £ ol Rafarpit yndib ot | cas @

10g g[err] TCan Succ qui sit1on I-on Tayer 69.
The wet cBRpa@ids mtheﬂym%‘@e@ ﬁ@ adppdoé‘é!ﬁ%ﬁ'%n%ean be neasured by the test
. described below. Al tests are carried out at about 23 [err]2_C and at

0
o SThinkhor e 4 Y Es3138 A s PBBR| Go0icE 4 Eipiied B, 455t

Co!e-Parmer Instruments Company, Chicago, USA) into the centre of the
sample pad at a rate of 5 + 0.25ml s-1. The time for the pad to release the
first drop of synthetic urine through the bottom of the pad and into the drip
tray is recorded. The pump_ is immediately stopped as soon as this occurs.
The time recorded and the purriping. rate are then used to calculate the
volume (ml) of synthetic urine absorbed by the sample on reaching
saturation, i.e. when the sample starts to drip. The balance_-can be used to
check this periodically, thereby minimising any variation in the pump
delivering the synthetic unne This is known as the an Capaclty, and is
given as the ratio: :

{Urine retained by samplé 'pad on saturation (ml)}I{ny V_V__eight of sample (g)}

Figure 7 shows the cross-sectlonal vnew of the core 3 of figure 6. |n the
embodiment of figures 6 and 7, the acquisition/distribution layer 69 is of -
generally rectangular shape and comprises a back edge 73 and a front edge
75. The distance between the back edge 73 of the acquisition/distribution
Iayer' 69 and the cross sectional center lihe 61 is larger than the distance
between the front edge 7'5'.and the cross-sectional center line. For irregularly
shaped acquisition/distribution layers €9, as shown in figure 8, the surface
area of the part of the acquisition/distribution layer 69 located between the
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WO 96/ 01608
PCT/ US95/ 08442 A R 16 Phar maceutical s
Conpany ofwa»emaets | |, Pennsyl vania. The formila for the  BNUBRY08&42uri ne
is: 2.0 g/: of KC; 2.0 g/l of Na2SO;19.85 g/l of (NHerr])Herr]PJerr];
0.15 g/l (NHerr])Herr]PdJerr]; 0.19 g/l of CaCl[err]; ad 0.23 g/l of
Myd [err] . transvefsetdsater lirteehd ead haaback pdge 8pfithe goerld.is Rirgeptiant thehe
synthetic ' | Sraan I AR it < BiHditi ocaRed
Prepar at i o#ﬁ oree V@F bog1t Qﬁ‘eesaﬁﬁglﬁltilorg&gﬁl&hbﬁp@ b asc? i "tk}c e tsé%wg@#htgesarrpl e
pads are pr@RgveFe S 'é{"ebiér%ge erfﬁ‘l’ﬂi?%eo? g’i'f’ec@l?c%- égefp@bly dB8cri bed
lﬁel ow or amatlimlmif\tlaé ¢otal waidhitnef, ab%drbmmmatér@ﬁsinahemuﬁitlmﬁl?ietﬁbution val
onobgeneou Ef equi val ent
mater al . 12yt igeBdh the Batk nl deci3 of Mg BEIRN Pt 3 dld IobBledifl 07 °",
ply of tisdbefrentbaifsectinnef the acguisition-gisisibution taygn is betweenel.1 40 8i ni ng
fluff onit, Is cut to 36.8cmx 36.8cm (14.5" x 14.5"), and is pl aced
evenly on g formng . screen of .an aif _laid | ad er chine. The
Tl seus com &t PBBgimsE FBure pomntralave s of aPREBRACEe RS Biatgtal
its sides ti® lpcatednundaroepth the tdoquisitionidistribttiont layeudS ofinis tayer baft t om of
the pad. T - ] : : ; \ u at e
padnaier mactenersSe R gl bes 1S ckTMaRD Byt PO PR VAR o 1 he
Sampl 6 chafBady &1 s4hseguerkRushasetigwid. and raintaing Audhy BUar-adacentp) o f eed
and w: t hognh@lsktrr of thenwetaber. Absdesentfgdlling maggms rof. higlo rgel estrengtinias i s
circul ate rQus n r . | sepajat, on. assage
o the {1 oriRBRBH Ao e BuAARECE b i RECIAYE; 747 SRSHRY BirRaly B
t he forni ngelabivelgropen structure: dneughswhigh lisuids canrpasshto the windgrigiogeen i s
pul | ed out t ; 8o éﬁkﬁfbt turn in
the cl ockwlés%er _éﬁivg@ggﬁ.&%ﬁe s_(:r&gr]é“in e{ ‘Bf[i ur ne ?lgetjﬁ}&%mééﬁhﬂachi ne.
-"Anot her 3ognatefiglip;layergil maype ’T’%‘eadﬂtkbt (ﬁleﬁ%'rb rﬂﬂﬂer(ﬂ@?‘tq’féhﬁﬁ%fﬁrne and
t he above 64pandeashy ise irtrodupediethis [Fyet Huring dsigidiayimgtdfene fibersdfther unti |
all four | er 64, using a powder spray nozzle as described in EP-B- 0 330 675.

Alternatively, the layer 71 contains a layer of absorbent gelling material which
is not substantially mixed with the fibrous or foamed absorbent material of the
layer 64. Such a layer of absorbent gelling material may be bonded to a
tissue by means of adhesive or frictional forces, as disclosed in US patent no
4,600,458 (Kramer) or may contain a single layer of loose absorbent gelling
material particles. Alternatively, the fayer 71 comprises a layer of
interparticle-crosslinked particles which form a porous macroscopic
aggregate as described in US patent no's 5,102,597 (Roe) and 5,180,622
(Berg).

When the layers 71 contain a substantially pure layer of absorbent gelling
material, it is important that the layer 71 remains permeable for liquids. It was
fourd that absorbent gelling materials having a Gel Layer Permeability of at
least 4x10-7cm3/s/g can advantageously be used in the layer 71.The GLP
value describes the ability of the absorbent gelling material to maintain a
permeable structure and to allow liquid transport through the absorbent
gelling material layer, even when wet. The test for measuring the GLP values
has been described in-detail in European application no. 93309614.1.
Alternatively, the absorbent gelling material has an absorption against
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portions have been transferred to the form ng screen. The form ng screen,
and the ‘gggsl 5§red thereon, is then renoved fromthe pad f;:ine
and the p I's carefully transferred hromthe screen to a pI ece 0
cardboard, - or simlar snmooth flat 2lrface. A second ply of tissue is

?SSES#?#%?SG@%%% (MPLaPECIeaBlss Big BF BB oRhirep Besil A8 BB B S 35 Bom
x 2.5cm (Psi): Atest for meafuwn@élw AfRrvakiegrhasobeen cﬂasanned BxEurGpedrs) i s

pl aced orpdtef ffplicafopAd. 939096140.96/ 01608 | _
PCT/ US95/ 08442 - 17 for approximately
120 seconds, or longer until the pad is needed. The weight is then renoved

and t he p%mrdetequsmdbelygeagmmfiabambnmt gelliagfroateeiabin theamisbdirehtok g _
(10, 00Ol tt@uré’trqhgn tﬁé%r@%ﬁ?én@%’a&ﬁ ﬁé?f b@&fdﬁéet?a}@ tﬂ{eekggdl Wexglgf‘ﬁfenpad 'S

renoved from ress and . trj| nme sl ons

around 3RRsOrReNt gellingmaterial,inieagh sﬁ‘ﬁd’ﬂ § ‘ﬂ"ﬁ@ﬁe?r @FQ rgbisoehant gedling ding to
the size maleriar pcbslent ﬁdnequanayersn?ar ah¢ 64, iTherégibng t13asan® 188 eed.  The

5 71 g SORSHJR S 2056 "By BIGAY, fhel S55AER SelfRG nddrBlln il BBE°Y° °°
honpgenedagiongyids\andot3d E&Fﬂ contairchd & by weightoand layenéh cootaims:88%d under
the abOVQ:fQﬂéctbtalqﬂélghp oglabeoﬂ:ewbénmg n&téﬁa%a@ybaé 6% AR 7H2hedensi ty

d b bo ity Test This test
?2 des?élr%& Qéi}tn?g e h’évq? &%Y%Frgwa%&’gﬂ:‘g\?%@%éﬁlﬁ r?rgsm'cﬁndelrs o
varyi ng |avaphysicalidri mﬁncdt@ropanlesTaethe)Jabsbrbemlgemng meststigleint e  fi brous
mat o1l Al '\3ydrCh SHATESn 6 Iifhcd) ndFe 8| SloHer téb%omlmpgaa %traé Wifer U @

t hat
absorption under pressure.

In the embodiment of flgure 10 xt is shown that the core 3 has a larger
surface area in the back half sectuon of the core 3 to provide an increased
absorbent capacity.

In the following example, the rewet prcperties of a product according to the
invention will be determined and will be compared w:th the rewet properties of
similar product which do not have a majority of the absorbent gelling material
located -in the back half section. The determlnatlon of the average basus
capacity and the rewet test are set out here below:

Average Basis Cagacity:.

The average basis capacity measures the amounts of liquid absorbed per
gram of absorbent material in the central area of the absorbent structure, as
indicated in figure 11.

First the average basis weight of the material in the central area 6a-6f is
determined in accordance with “Prifmethode Nr. 1/93 MDS-HI Teil 1;’
Bestimmung der Flussigkeitsaufnahme®. The absorbent product is laid flat on
a surface and the transverse center line 15 that is located midway between
the front transverse edge 7 and the back transverse edge 9 and that divides
the absorbent core into the front half section 17 and back half section 19, is
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‘Afluff test pad is prepared as described above. Any tissue present on the
surfaces of the pad is renobved. The pad is then densified ué&r 8§ 6kg
cnferr] 3W@3a01688 ) | oad for pad integrity reasons using af \%5?0 42

| aboratory press. The thickness of thélpad is measured and its f| bre

density cal cul ated. by.pad hi ck d

dry wei ght rﬁﬁ”@ﬁe'—ﬂf&&" atwm?glg{qt%%err e_fd% ﬁ'%ﬁ?&%&‘@@ﬂga RSix arget
\Q/elt wei gh}1 teBt sanpics Ba-Giheadty.of 100Ix i190tmmnsize are thhwiied amdt ayt dub afi they

al ance havin t.

el ance . 1YLt RS B SN TP el Behaneh septsedegl onl
bal ance. THievrmberaef saymélss&ambeyr quﬁﬁgf !ﬂ FBH caseothensanpies are t %Ke'{

~conpr essi b'#yrﬁéﬁﬂéﬁl%?}&fouﬁﬁ thE FanBierke rentesingn5. and a wei ght having
substanti al e sane area.as the pad (about 10.2cm x 10.2cm and

corresponding to a pressure of 77g cnferr] (1.1 psi) is lowered slowy
onto the paflypidélly each samplsf 6a-B6wilbbe nompased: of amqrbemtlmate@uaémaltedarate

under the 'g@@, eﬂ%&@éﬁ} @%ﬁ res;.-ﬁgﬁ@ ﬁftobme tmﬁ&%swété?qﬁhpbﬁwéworded

usi ng cali vol une rﬁer am of

dry fluff ahapksbeebl&qut SUters TRy R/e \ﬁﬂ"«!P'%l éﬁ’@ (818 ynme

Vol ume - Fi furfovédl HB8ut the tra¥$0ePéd @8ARS line above and below the transverse
PCT/ US95/ 0844

under | oad ? r)l'nﬁa(;”l?r g%peglgﬂ{ﬁrm f are ’e"a°‘£Fd wuth tﬂ‘? a('d 9f1£ ngleet Bl’ gggglsfy
(g cnB)  \iabofatory @steriandiare weighs xtb|ajnb rygbaiaﬁ\ee {q%acwraskﬁéss
under | oad 05{5%8% %?@a@ﬁ%ém?%%rﬁrb)ﬂ)elght Widl géﬂed (g)/fibre density (g

cnerr])][eri bt e nsity is calculated from
the initial pad weight and thickness measurenents (i.e. under no |oad

condi ti ons) The samples are placed, one at a time, in a metallic meshed basket 81 as
illustrated in Figure 12 with the water impervious backsheet 26 or backing
material placed upwards. A perspex plate 82 is placed on top of the sample
and the metallic meshed basket 81 is submerged in Jayco synthetic urine
which so that the sample and perspex plate 82 are fully submerged for a
period of 20 minutes. After 20 minutes, the basket containing the sample is
immediately removed and placed on a stand that allows excess test solution
to readily drain away. Immediately a 10 kg weight is placed on top of the
perspex plate lying on top of the sample 80 for a period of 2 minutes such
that a pressure of 1009/cm2 is exerted on the sample. After the 2 minutes the
weight and perspex plate are immediately removed and the sample is
immediately weighed. The weight of each sample loaded with liquid, WIj, is
recorded.

The average basis capacity (g/g) for the front half section is given by :

Y3_ [(WIi-Wij)/Wij] [for samples i = 6d,6e,6f)
: .

‘Similarly, the average basis capacity can be determined for the back half
section on the basis of samples 6a, 6b and 6c.

Rewet Test
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Drip Capacity Test A sanpl e pad prepared as descri bed above is cut on a
paper cutter to have di mensions 7.5cmx 7.5cm The pad is hed and is
pl aced d¥O%MIW{e nesh wire screen which is in turn poBFTfU§?§§g"‘!¥n adrip
tray. The whol e apparatus is then 2unted on a top-loading bal ance. -
-Synthetic urine is introduced via a punp (Mdel 7520-00, as supplied by
Col e-Parnmer Instrunents Conpany, Chicago, USA) -into the centre of the

salrml e p?ﬂth’f’é rewetaest thé bility of h?%bsémer@ pesdict td Fetain a@scfrs?ctmaandfeaghto g
rel ease e r e (S} ot,t om O, e pa
and i nt o "1$ide C}E‘? ééret giw?%swéﬁ ethe Fuﬁ%eq ‘fﬁ’g ég%?’ﬁ?éﬁ?%tt 8i3PeLt iSpped gs
soon as lsblected;cweighed aneg thenelasmmm tare pitingri oyt nathalﬁraf t hen used
to cal cubghByédfo alldingTBrddit tcpse o fs HatdKted pos deﬁdF@H]%hgasa”p' e on.

reachin | ance can
oo 60 back Toarina PoRts.1os SPPlichtion 71a FSBhBolbtion 31 Fleatl mAtkag opdheat | on i 1
t he punpabsdeent erodgctt ﬁ'dnesirohhdnbadmgl rpoiet. isThocated dmmm longitutinddr i p

Capae ) eht, lﬁ 18 ¥lstaiod 3 drt i the o Irdfisieiba eliSE Pinigipg' © P on
cr oss- setawadsit e.t@nsuﬁrqerﬁerwr ting §f Tf‘?g*éﬁ"é‘ @adlﬂﬂ poist is lagstrd ABNt  Of
figures ¢halshghtudinae caénter lllﬁet1|63§t/ didiétahés! 15din frne thé Batk trahsverdgner al |y

rect angul nd co ses a_bac /3gand a front edge 75. The
- di stance 38?%2‘8}3'# gléarﬁ/e{)ﬁe Eﬂﬁeg@?ﬁﬁ@ tion/distribution | ayer
69 and the cross sectlonal center line 61 is llarger than the distance

bet ween irf‘%eﬁét%ﬂé te‘%ﬂ&eeﬂw@r%%jfrbﬁ Eifepacel Onﬂf&éouﬁ?i?ﬁéle&eﬂ%]ndc '

i rregul ar ac U|S|t|on Q) Str A in figur
8, the s¥P typlr:@l@é "Bﬂn'luﬁé qoaditions Qh%"%&'&@fslaypmﬁ/yﬂﬂﬁﬂﬁl wing, of | ayer 69"

| ocat ed RémRRIN doRsposition as described in the text above, is dripped onto the
loading point at a rate of 17 mi/sec. A circular weight of 10 Kg and having a
diameter of 16 cm and exerting a loading. pressure of 50 glcmz"(0.7 psi), is
placed onto the center of the loading point for a period of 30 minutes. After 30 :
minutes the~weight is carefully removed and dried and eight (8) layers of pre-
weighed filter papers.(Eaton Dikeman 631, Nr 5) are immediétely placed
central onto the loading point and the weight gently lowered, without delay,
onto the filter paper for exactly 30 seconds. The weight and filter paper. are
immediately removed on completion of the 30 seconds and the difference in
filter paper weight is recorded as the first rewet value. A second set of eight
- (8) layers of pre-weighed filter papers-are immediately placed central onto the
loading point and the weight gently lowered, without delay, onto the filter
paper for exactly 30 seconds. The weight and filter paper are immediately
removed on completion of the 30 seconds and the difference in filter paper
‘weight is recorded as the second rewet value. The total rewet is the sum of
the two individual rewet values, i.e. rewet = 1 st + 2 nd rewet values.

Comparative Example:

In this example three incontinence briefs, or diapers, were wetted in the front
and back half sections and the rewet values were measured in each section.
The average basis capacity of the back half section and the front half section
of each sample was determined by the method described above. The
samples are similar in terms of their dimensions and capacity and are
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WD 96/ 01608 S | -

PCT/ US95/ 08442 L I 19 tr v center
line 15 WO %8B ack edge 9 of the corg 3 is larger than tq@?&sg%ﬁé%e area
of the acquisition/distribution |ayer 9 | ocated between the transverse
center lin Jhe dr e . e 1 ;ratio of
the total \?%R]rgﬁ%ng%&%b%ﬁ;rﬁh{ﬁ#gt B%dzgdél EGPﬁgﬁgcﬁuidsg:ét Fgr:]/aagﬁl%{tt rl'ltbgal\ﬁ( I on

| ayer | ocains@ntinengeesuftarrrsadibe fallewingthrsie prrduelis e seMPaEede 3 and | ocat ed
in the front half section ‘off the acquisition-distribution |ayer is between
1.1 to 3. l\n .t he .enbodi ne of figure an extra layer 71 of absorbent
gel || ng. el bATINCSEERGE HEE hating Arcelrsor s Shef HeEPr R R e Ve | ayer
69. This | fordhe aker sike graemtMegitii ng materi al serves to quickly drain the

| ayer 69, ; oAt B - -r-ﬁ[t;gaq t QUL nd

mai nt ai ns g)'d%:‘gitc Eﬁ@?éeé‘:éag?gf:gﬁtgyw 'tgﬁe'dg I N, g?ephbe&vﬁ@?e%r gbﬁg%g‘%\o{_égel l'ing
materi al s GPMRTI§NIyBPre; aPERrGERt gellingaatesiabin AR fonh halfssactiapitbapdnuse in
the | ayer tHe béck hdltsedtwnpaadn a rel atively open structure through which

| i quids ca i : ] f s of gel
bl ocki ng.  The §§gﬂ§?ﬁ{§%ﬁv/§%ﬁﬂ%§§ ioplifie ?ﬁeﬁ”a"@?“‘ﬂ@'dnﬁ? yads Gty th The
fibers in NepadpircBupear (At Nonh&1120Qr mapufacturar Milnlyeke AB)oawbedusen t hi s
layer duri ggetdreuptmediuhing of the fibers of the layer 64, using a powder
spray nozzle as described in EP-B- 0 330 675. Alternatively, the layer 71

contains a |ayer of absorbent gelling material which is not substantially
m xed wi t hResalt$ idirthasrewet ftestirey] ant sabdoeipentneapadity| measureeneritsiyofrthé4. Such

a |l ayer of aBB§8¥:£B’H1{d@§Je:§i?gn Wﬁ-g&'@glb{%@g be bonded to a tissue by neans

of adhesive or Ictronaltorces, a 1osed in US patent no 4,600, 458
(Kramer) or may contain a single |ayer of |oose absorbent gelling material

particl es. FfdmeTdé 1Viekdn Bdeeem\eat foF s2piplé i akhigh!sein #ie back half
i nterparticl e-.croasl i nked li)J rticl esb%l crh.f.ormta. orr%gs i roscorgl C
aggr egat e SECHRILA 1AL Mo ?iaﬁibsﬁf 'GEING RS 3Nk a) IERT 8varegSe22
(Berg). Bhasis dapacitythe sewet incthediackahaliuseationt is simallep byeaboup e facfor
absor bent | Ld eqia 1t ~d Sa r h I I ns
per neabl e fq gré‘?%ﬁeg?g’ {I'{e t\%vgét'?f'oﬁanrgﬁ%ﬁa? %;{?sg'r ?eer?%ngeeﬂ??{ﬁg Irzr%vtfem al s
havi ng a c¥fluesyR therbasi:half seetiorytthgrsamples 1 are especially adapted for use
' by bedridden users . In the lying down position, the liquid will be stored
predominantly in the back half section of the core. Maintaining the rewet at
the lowest possible level is especially important with bedridden users to avoid
a negative impact on the skin of wetness and pressures which normally occur
with incontinent bedridden users.
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| east 4x10[err]cn{ err]/s/g can advant ageously be used in the |layer 71.The

GP val

mai nt ai N
absor bent
the GLP vwg
93309614. 1.

absorpti

ue
gg@ﬁeabl e structu
gelling material |
pep has been desc
Al ternatively,

on agai nst WO 96

ayer,

re and be
even when wet.
ribed in detail

/01608

neasu

has an

ibes the ability of the absorbent gellingpdfaisdshsdszt 0

allow liquid transport through the
The test for
I n European application no.
t he absorbent gelling materi al

ring

PCT/ US95/CxMpdrison of the average basis capacity and rewet valuesip thp,f@gg half vaI ue

(AAP) OF 3btib®aRb bad el Rotidhn $4ThieY AduIPiesAthendd pladkes. (0. 7 psn) A
tes eSS mas fnen ues ID&B ggean ent
appl i cat oRaramete8909614. 1. ForSample hi nilng "Jg
gelling paterial in the enbod|Asstrbert gelli P«b_sﬂrbemgehmgf erhrrieeduéll;md back
hal f secfions 17,19 the total | wei %eﬁ’él algsor I 1ing q}g n each
section fonprises the absorbept g Tng ngterial present ajers 71
and 64. [The regi ons 13a and 1ppresiestinatebningi predeminatelydn by F\W@ lg]ﬁft t he
absorbenf gelling material in}phek KAf Section |[fRERt P2 sktionld 1 3d each
contain vetrgtt: ' o or tne|rotalr wergnt of
absor benjProgducit Bimensiors| i n}1ayers 64 and 71. The absqrbent gellihg
material]lin the layer 71 need}not have the |sanme chem cal | or physical or
physi cal | prgperties as the abgorbe el ling mat | in|the yer 4, but
can for Fp aﬁ 'Wi’\}e a slowe absonéap% on gpeed §§82 | owgr agsgr ptipn
under pri(mmve I n the enbogli nent of fig re 10, it is dhown that the coreg
3 has a |Sbdekt wWidthitrsrR agﬁ,ﬁ, n theg hal f seggson of jthe ggpe .3 jo .
provi de g@n mcreaseJ absor gn ca I'n theg_foll oW ng Eégrrpl el the ™
rewet pr {fyeducteWidth kackr oduct | accor ng to the iGfenti on
determ niq-mqu W || be conpared with the regwet properties :

|Absorbent Structure. |

Core Length 651 651 636

(mm) . '

Core width Centre (15) 200 200 175 .

(mm) :

Core Width Back (9) 325 . . 325 330

(mm) _ :

Core Width Front (7) 325 325 . 325

(mm)

Total Core Area - 1597 1597 1580 (+60)

(sqcm)

Total Core Weight 103 103 110 (15)

(9)

|Front Half Section

Airfelt/Fibrous Material

FArea 764 764 754 (£50)

(sqcm)

Weight (9) 43.5 43.5 46 (13)

Basis Weigh 0.056 0.056 0.062

(g/sqcm)
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sim lar product which do not have a majority of the absorb
material located in the back half .section.” The determ nat
average bWO%0IG08hacity and the rewet fest are set out her
Aver age Basis Capacity: The average

of liquid |ARQrBER: BRI MalsAg Oof| absorbent naterial in the fentral ared
t he absorb EMC_structare, as | di cated .in figure 11. Firpt the avera
basi s wei P‘M’e%f the material. in 't he ral area 6498f is | detef9 ned
accor dance " Pr uf net hode - Nr. 1/93 MDS-HI |Teil 1; Best|mung der

Fl ussi gkel ahme". The absgr bent oduct {is laid.flat pn f ag
the trans - R enter line 1 g)[ hat |s‘P ocated md bet wegn Gta(ﬁé'%g)ror
t.ransversB@S@eWElgmd t he back ftran\d02e edge 9 O@MET hat Hi vi 0668 t he

absor bent g0 al f section 1

WO 96/ 0160k

SCth o the front
PCT/ US95, nd£8b Results Front Half

t he | ongi tiadierdje Basis@apdcitg 19 i s n@.Red. A

T and back hal

21
total1@® up t

sanpl es 6a each of 100 x 10 mm si ze are llabell ed and c
absor bent pY gbuct as detailed ijn Fi gure 11. |n case of sma
size, the|Rewaler of sanples(@dn be reBuced A
taken syniJdxCha ffESe‘?:rtfb‘hnd t he fransverse cenpter |ine 15.
sanpl e 6a-{6T W posed df absor bent terial locate

cont ai ned by a nonmoven topshegt 24 and a waffer inpervious

ent gelling

beffuhupds

asi s capacity neasures the anmounts

section 19

ar ked. Li ke
D Si x8.6t est
ut out of th
| er product

he s Eples

Typi cal ly
H bet ween
backsheet
bd about t hdg

826

~

g

51 (3)
0.062

826
6 (£0.5)

0.0073

8.6

out er mat wiﬂbmﬂbmmm%mama- 6f are symmetfically renov
transver SeA?SQt er 1 ne above and bel %\gst he t ansvegsg
(sqem)
Weight (9 475 47.5
Basis Weigh 0.056 0.056
(g/sqcm)
|Absorbent Gel Material
Area 495 495
(sgcm)
Weight (g) 7.5 45
Basis Weight 0.015 0.091
(g/sqcm) '
Test Results Back Half
Average Basis Capacity 10.9 9.2
(g/9)
Rewet (9) 0.17 1.6

of

ge
in

e and

—

is ’

W se
e

are
each
nd

26 or

SUBSTITUTE SHEET (RULE 26)

28



center line. The |abelled sanples are renoved with the aid of a die or

| aboratory cutter and are weighed with a | aboratory bal ance to_an accuracy
of 0.05V8°¥M%%5r each sanple the dry weight, Werr], i PCTSIF/AR442 The
"sanples are placed, one at a tine, in2a netallic neshed-basket 81 as
illustrated in Figure 12 with the water inpervious bag 26 or backi ng
mat eri al placed upwards. A perspex plate 82 is pl acedlaﬂmﬁﬁ mmﬂtumjrrpl e
and the %lﬂsccﬁﬁﬁfﬁQSbaSket 81 is submerged in Jay Ut e _

whi ch so hé“sanpl @ and perspex plate 82 are fully subnerged for a
period of 20 mnutes. After 20 m nutes, the basket containing the sanple is
i medi at elly -reﬁ?\?@&’e&ﬁétr}d%ﬁ%&)cﬁ?@rﬁ%d_ that all ows excess test sol ution
t o readil y aftedst onedgyer|(6#pofi filrely onfokmédd)absirbbht matepiapced on top of the

erspex pl A ' rj of,__2 .ninutes such
Phat s pr o petifelét (63 cpfiriing i TRavee Shad (P4 BHckJeaPafordh, °;
m nut es t 1egge(8) ghd tueipngitudipaksigea{ 3483, i rmedi atel y renpved and the -
Isarm! e i v d transiarse |centeripiecd 5) Té@t%@inﬂHWanbngéén &ﬁggﬂogé-!t%m?&fw) t-]bor he
I quil d, rr [ [ . €,AVErage pasl s ] Ity g/ g
rant %ol BeBRUN ahdind 65?3%‘25'%%3'53 edgq () [ (Wierr]-werr])/Werr],
[for sanphesfront-haitiseuionr(117) locates! hitweenythet thansveeseagentbeliries(153aadi ty can
beddgt er ”‘tﬁ@ﬂoﬁ?ﬁr@ﬁ%ri@ﬁ&gé‘@)fand section on the basis of sanpl es 6a, 6b
and o¢e. ap}:?é'\& hal?ssection(19) located between the transverse centerline (15) and
the back transverse edge (9), and | -
absorbent gelling material, - |

characterised in that the weight of the absorbent gelling material located in
the back half section (19) of the structure (3) is higher than the weight of the
absorbent geliing material located in the front half section (17) of the
structure (3). '

2. Absorbent structure (3) according to claim 1, wherein between 55 %
and 100 % by weight of the absorbent gelling material is located in the back
half section (19), preferably wherein betw'eeri :60 % and S0 % by weight of
the absorbent gelling material is located in the back half section and most
preferably wherein between 65 % and 80% by weight of the absorbent gelling
material is located in the back half section (19). '

3. Absorbent structure (3) according to claims 1 or 2, wherein the weight
of the fibrous or foamed absorbent material -in the back half section (19) is
higher than the weight of the fibrous or foamed absorbent material in the front
half section (17).

4. Absorbent article according to claim 3, wherein between 55 and 100
% by weight of the fibrous. or foamed absorbent material is located in the
back half section (19), preferably wherein between 60 % and 90 % by weight
of the fibrous or formed absorbent material is located in the back half section
(19) and most preferably wherein between 65 % and 80% by weight of the
fibrous or foamed absorbent material is located in the back half section (19).
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WO 96/ 01608
PCT/ US95/ 08442 ”!III!]JIM"‘!J Ill !“!! - 22 In the rewet
test the mﬂﬂ"!@sof uct to retain absor beRFIVHIOMI2 | nsi de

the core, is neasured. In the rewet tesy, an absorbent diaper is selected,
wei ghed and the el astic conponents are either cut in half or renpved to
allow the product to be laid out inits flattened position. Front and back

Igadl Bg poisnt s Msoammtlsmrdtm of) actwngsabuamprbfafﬁé Cdreﬁﬁhyla&rrﬂf@ddon lthe
absor bent t o] n the .| ongi tudi na
center Ilng‘;h%g&at thae Ell?téé acﬁcg1 %eglt#&r g%ls{g 3) e?qﬂt §fatt6%n€q?8f%@te85@n9 I nwar ds
t owar ds t henatea@isinethsebaenthaif seation169) Bansl imdhe froatiihalf saxtion (15)liscat ed on
the |ongi t%t\ﬁé’én CeNtaid 13, NSreléraBly BetihedNCE didd 3MahHOMd %Pﬁ: Pegébny
transverseé@& e ?EI n\}/gaéds towardS the transverse center 1 I n

Separate t ‘he front or the back | oading point is selected and
a volune typi cal of in in-use conditions of 240 m of Jayco synthetic

o ! Bong i ABRbAfAITRARS aBedvd G081y BFthe dreldfs| diine UhKFein g " BP P

onto the | oadin f 10 Kg
and havi ngaaefﬁﬂeaﬁﬁﬁérc@ﬁaciw etk Packehalf ipction J38) g 'Eiﬂé%dlﬁ%ﬂ dhes0

g/cnferr] EVerageshasis tapadityasiette frohbhalhsectioni(@7).0f the |oading point for a
period of 30 mnutes After 30 mnutes the weight is carefully renoved and

dried and ei ght | ayers of pre- weighed filter papers (Eaton D kerman
631, Nr 5)7are | them article hecardingdoraiaian 6,ombereirthel ratidiofithepaveragand t he

h | | 30
\lecg nésgen‘bb!é:s ag%g:ﬁg of tqe} l{%&l&hﬂ?éé&fron (19) sna hﬁe Ev&fagb HE%F?&adﬂ & r,]tygogﬁg} etyl 30
of the 30

i'ﬁ&eﬂ’&n &i f'§rb&§‘€%e"ﬂ 1 Ff‘ﬁt:"erprﬁ&fﬂ?'ymﬁn 12 @Bdor ded as

the first Bewet value. A second set of eight (8) |layers of pre-weighed.
filter papers are imedi ately placed central onto the | oading point and
the wei ght gently lowered, w thout delay, onto the filter paper for

exact |y 308secoAdsorbent stiurtyine (3hactarding topanyr ofzthe previasisaciaims, thenoved on

conpl eti onrgto b\hthe@/e‘?é BESisWlght6f ﬁbfffb%@é‘ﬁﬁfdd?néd Ebﬁ‘t?]rbﬂﬁpﬁ{at?ﬁ’é?' ght is

i vi dual 1 RS Egééea“:enéf15?em§4he ronk faif socta (2)Beingpefueen 1.1

and 3, preferably beunveen 1.2 and 3 and most preferably between 1.3 and 3.

9. Absorbent structure (3) according to any of the previous claims the
structure comprising an acquisition/distribution layer (69) overiying the layer
of absorbent material (64), the acquisition/distribution layer (69) being
located for a larger part in the back half section (19) of the absorbent
structure (3).

10.  Absorbent structure according to claim 9, wherein the a'cquisition
/distribution layer (69) has a wet compressibility of at least 5¢m3g‘1 and a
drip capacity of at least10g g-1.

11. Absorbent structure (3) according to claim 9 or 10, wherein the
acquisition/distribution layer (69) comprises chemically stiffened cellulosic

fibers.

12. Absorbent structure (3) according to claim 9 or 10 wherein the
acquisition/distribution layer (69) comprises synthetics air-bonded fibers.
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- Conparative Exarrpl Ie three-incontinence briefs, or
di apers were wett III“"IH ““ nd back -hal f sections_and the rewet
val ues WiQ? q’ﬂéé@ure i'm eachusection. The average basis BGFYEIYP44B: t he

back hal f section and the front half s¥tion of each sanple was deternined

by the netfpd dasGrbdsds lg,%gﬁ,ee éﬂ‘%ecé% 8%/%%@6?5’%' qrof | 2t ev{/rr@re%c their

di nensi ons and cap aC|t
PCT/ US95/ (gpggpgbent gellmg material is located underneath and2adjacemtprtesthe ative of

absor bent a:n" rsd'@;fm._mahuyyerr(sg;e for adult heavy incontinence
sufferers. e follow ng three products ‘are conpar ed: 1) An incontinence
bri ef haV|ng an absorbent core according to the invention, for the user

si ze groupl4. Meciserbent2tructiurec dd) iavearding rtoetlaimhed wwdheréide the dalsist 0 1) but

with & ADSASBRNGr R CabsREER! Bellfig ”Efaﬁeﬁ%%sﬂali’eigtlogsiéd UAGEFHERIA And N L e

front half C than i.n rcially
avai | abl e qﬁ&“(ﬁ’ﬂt ?h?eﬁ%%"ﬁ'?'?@lld'%@‘&'%%@@ 'qlﬂ?é g Pﬁ@@eﬁaﬁ% a QimrB;ESuper
(Art. No. 711200 manuf acturer Ml nlycke AB) in the user size group

" Medi umi . ?H:{%?béﬂt H?@ctﬁf'é"gékta%%u'd? %daﬁPsg{rgﬁﬁer%a aCIt aiMS,er om

rreasurerrents (0] ts are Yyl ven
Tabl e | |tw|1%fﬁmeed%9fhtqﬁ@bswmen§am@rel Wim 2t leasti80icm.t he back hal f

section a larger amobunt of absorbent gelling material and a higher average
basi s cap ty, hal f, sectia s snal.ler about a
fact or 18‘%00 Pg&{rﬁmgthlé&p@\gﬁ) &9&%@9 elf fryn(??S‘heBgﬁ%‘Gg%s cﬁ?g'm?e | ow
r ewet whereln the absorbent gelling matenal has an Absorption Against Pressure of
at least 23 g/g under a confining pressure of S k Pa (0.7 psi). . .

17. Absorbeni structure (3) according to any of the previous claims
wherein the absorbent gelling material has a Gel Layer Permeabilility value of
at least 4 x 10-7em3/s/g.

18.  Absorbent structure (3) 'accdr,ding_to any of the previous claims, the
structure comprising a longitudinal center line (16), wherein the distance
between a longitudinal side (13,13) and the longitudinal centerline (16)
substantially mon__otohigally increases when going from the transverse center.
line (15) to the back transverse edge (9).

19.  Absorbent article (1) for use'by bedridden aduits or bedridden walking
infants comprising a liquid-impervious backsheet (26) and a liquid-pervious
topsheet (24)' and an absorbent structure (3) according to any of the previous
claims, interposed between the topsheet (é4)__ and the backsheet (26).' _

' SUBSTITUTE SHEET (RULE 26)



Values in the back half section, the sanples 1 are especially adapted for

use by bedridden users . In the Iying down position, theﬂdqﬁﬁ '
stored pwedwm®led8ntly in the back half section of the core |nta|n|ng the

fewet at the | owest possible level is especially inportant with bedridden
users to avoid a negative inpact on tHg Bkin of wetness and pressures

which normally occur wth incontinent bedri-dden users. WO 96/ 01608
PCT/ US95/ 08442 24 Table 1. Conpari son
of the average basis capacity and rewet values in the front half section
and back half section for three adult incontinence products. Par anet er
Sanple 1 Sampl e 2 Sanmpl e 3 Absor bent
gel ling Absorbent gelling Commercial l 11' '

mat eri al mat eri al avallabl 'I

predom nately in predom nat el

hal f section fromm hal f sect3év Product nensvsns Product’ Length
838 b 805 (om). _ _

625 Rebstue
634 (m) Absof beptlSt fuct
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Core Length 651 651 636 (

)
Core width Centre (15) 200 200
Core W dt WoDwaneos(9) 325 . 325 Pa’@g'm%pm?)
Core Wdth Front (7) 325 325 - 325

Total Core Area _ 1597 2717 1597 )
(sgcm Total Core Wi ght 103 mg 110 (5)
(g) Front Half Section Airfelt/Fibrous l\/aterla Frea

764 764 7549450 h
43.5 43, 513‘1 bl 33? : Bf(agqum: R (8?056
0. 056 0. d62 o} ,‘. g e 7
~ PCT/ U895/08442\ piclel Materi al
. Area (sqcm
Veéi ght - 23 5) Basis
Wei ght L/l.' ’. 015[/‘. lpﬁ‘s (g sqcm
19 1l
\
3
I 1Ba 13b 13c 13d /;
R
B 19 ' ' 17
. bhig. 3
3
13b 13c / 13d (1A
| 53
19 7
\L .
Fiig. 4
3 | | |
\ 13b 3¢ 64 13d

| . '
| fﬂ%”ﬁﬁ
63
18 17




Test Results Front Half Average Basi s Capacity 9.2 10.

8.6 (g/g) Rewet (g9)1.6 Q,

2.7 Backwiddsioiédection Airfelt/Fibrous Material Area pcr;l?s95108442
833 833 826 (sqgcm) Wi ght (9)
47.5 47.5 51 (3) B‘gﬁ?s Wi gh 0. 056
0. 056 0 062 (g/sqcm Absorb Material Area

495 826 (sqcm V\éi ght (9)
7.5 6 (0.5) Basis Wight : 0. 015
0. 091 EI‘EG?E (g/sgcm Test _R ack Hal,f Averafe Basis
Capacity 9.2 8.6 g/ g) wet

(g 0. 17 2. 96/ 01f
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~ at |east one layer (64) of fibrous or foaned absorbent mat eri al , - a
perinmeter (5) conprising a front transverse edge (7), 3’?&5’? grse
edge (9) wabetovess! ongi t udi nal sides (13,13"), - a trans b er l'ine
“(15) located m dway between the front transverse edge (7) and the back
transverse edge (9), - a front half gegcpion (17) located between the
transverse centerline (-15) and the front transverse edge (9) and - a
back hal f section(19) |ocated between the transverse centerline (15) and

t he back tran d (9), and absorbent gelling material, _
characteri sedimie ﬂe wei ght of the allﬁsor bent gel | |g19 mat er i | ocat ed
in the back half section (19) of the struc ure (3) hi gher;/ﬁan t he

wei ght of the ab nt hal f
section (17) of the ructuf €3y > 2\ \lﬁhser ert s‘tf\;a,(,\t-ure (3)

according to claiml, wherein bgtween 5 /0/ :L.O % Blof the
absorbent gelling materjal is|located f 'lj/the~ k™ h‘ 3 c—t % 9),
pref erably wherein het ween 60 % an d-90 %JJy ght _ of “~ LhE apso nt
gelling material is|lochted i the ba(,/‘ halzf\ ecti on_ an.d preferably
wherein between 65 % and 80% by 'b’hL of"l-hel absor—bent" | ing mat eri al
is located in the bgck hadef SECti 0 < Absort enbrﬁtructure (3)

according to clains|l of 2, whereir. the voergh ~ -of*"t us or foaned

absorbent material ijn the back hal f| Secik :?I ] than the

wei ght of the fibrods of foane o‘rb\ t ‘matpriaf - ont hal f

A

section (17). 4, psor bent¥ ar tfi el e, cCor ing Yro—=etm , Wherein
bet ween 55 and 100 | % by wei ght of t-he f bro s.of £0 d sor bent
material is |ocatldin .—hack . EcN op A9) Ty y wherein
bet ween 60 % and 90 |% wei ght hezfi’J_r',Ju ar-fg rrred or bent
material is |ocated|in the back half segt|b1.- '.'_ 19)- agd nost greferably
wher ei n bet ween 65 % an i - I} brods or foamed absor bent
material is located{in { 19)/~ \~13¢
_ _ - oK
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‘WO 96/ 01608 PCT/ US95/ 08442

27 5. Absor bent structure (3) according to any of the previous clains,
wherein t{edephéod Of the average basis wei ght of the absorBSH/¥S9§8%42 ng
‘material in the back half section (19) and in the front half section (17)
IS between 1.1 and 3, preferably betg?e?n 1.2 and 3 and nost preferably
between 1.3 and 3. 6. Absor bent aPtilcl e according to any of the
previous clains, wherein the .average basis capacity of the back half
section (19) is higher than the average basis capacity of the front half
section (17). 7. Absorbent article according to claim®6, wherein the
rati o of the average basis capacity of the back half section-(19) and the
average basis capacity of the front half section (17) is between 1.1 and

3, preferably between 1.2 and 3. . 8. Absorbent structure (3)
-according to any of the previous clains, the ratio of the agerage basi s
wei ght of the fibrous or foaned absorbent nateri al iFn the ck hal f

section (19) and the front half section (17) being betwyeen 4.1 and 3,
preferably between 1.2 and 3 and nost preferal§y bet n 173 and 3. 9.
Absor bent structure (3) according to any of it he preyfous clains the

structure conprisSijng §n acquy.sitie diser,i'bth}i o\l ayer 69) OVﬁlI yi ng the
I ayer of absorbdnt faterial 62) he anlll ST+ onfdi St rj Qi ayer (69)
being located fqr ajl arger t\,?ﬁ\ the b qk)ha f‘s‘efctlﬁop (19) of the
absorbent  structlure|(3). Q. \Abﬁtg bent st ggt yre-acdorgigng to claim
9, wherein the acduisijtion (o (- \/ SO

| W N ] e
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«/ distribution layer (69) has a wet conpressibility of at |east
S5cnferr]g[err] and a drip capacity of at |east 10g g[er

Absor bentweltosnombsir e (3) according to claim9 or 10, V\hereﬁ’kT{Uﬁgs’(H“
“acqui sition/distribution |ayer (69) conprises chemcally stiffened

cellulosic fibers. 12. Absor bentﬁtf?r ucture (3) according to claim 9
or 10 wherein the acquisition/distri ion |ayer (69) conprises

synt hetics air-bonded fibers. - WD 96/ 01608

PCT/ US95/ 08442 28 13. Absor bent

structure (3) according to claim9,10,11 or 12, wherein absorbent gelling
material is | ocated underneath and adjacent to the

acqui sition/distribution | ayer (69). 14. Absorhent stry€ture (3)
according to claim 13, wherein the basi 1 wei ght/of t he gabsor-bent gel ling
material that is |ocated underneath and t he

acqui sition/distribui and, 400\g/ n2. A 15.

Absor bent structure ? acc.O'rdr'ng t6\a:n of ‘tﬁ\a_pr |5us t:Ial ns wherein
the |l ength of absorb¢ -\st,t\utture\ (‘3) \al \l east” 50 16. | Absor bent
structure (3) accordi to amm df . tthe 6 evl oys Tl ai ms,\)/\,h\ rein|the
absorbent gelling mager {at as, an Absor ptyion Agal\ﬁstflxess re o at | east
23 g/ g under a confi rlhg plgess\ure\o’r/ K Pa (0 Y psid.t y\lf7. Absorbent
structure (3) accordi ra\g\to\any of ‘He,\preui qu ‘%cl‘ai\ms \wh ei njthe

absorbent gelling materi at h\ag Q\Gel Layer A

_ ab1,|’I\LtQ// al ue of at
| east 4 x 10[err]cnfer

19

—ete

17




*18. Absorbent structure (3) according to any of the previous clains, the
structure conprising a longitudinal center line (16), wherein %g%‘&istance
_between awbosniessidi nal side (13,13') and the |ongitudi nal PEESEBMte (16)
substantially nonotonically increases when going fromthe transverse center
line (15) to the back transverse edge %2y. 19. Absorbent article (1)
for use by bedridden adults or bedridden wal ki ng I nfants conprising a

| i qui d-i npervi ous backsheet (26) and a-~t+e\ d- pervi ous t opsheet (24) and
an absorbent structure (3) according of t he previous cl ai s,

i nt erposed between the topsheet (24) ¢ backsheet (26).
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