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Absor bent_ arti havi ng 1 nproved confort during use by i dolig €VEN
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The present invention relates to absorbent articles which are primarily-

designed to receive and retain bodily discharges such aa ”ﬁl ﬂ,w r enost ,'-
WAl

urine. Such articles are di sposable hygi &ne articles |i Hﬁﬁrs, !
trai ning pants, 20Adult Incontinence Articles and the | nd of
~the invention 25Absorbent Articles for receiving and—retai-df§*bodily .

di scharges such as urine or faeces such as disposable diapers, training
pants, adult incontinence articles are well known in the art, and
significant effort has been spent against inproving their performance. Such
i nprovenents generally aimat addressing the primary function of such
articles, nanely refdisorhgnbadicle havirg improved somfort duFNGiYRe t he
30negatives associated with Wﬂ,mm\%ﬁ WHesI1dadeldnCcr easi ng the confort

of the wearer. Such i pvenents can m)lgftl be classified to
primarilsy fall within either® "PRbOY-,%‘ié’@GﬁB% OFAR&Pi |y relating to "core
technol,ogy", i.e. "absorbency” in the 35broad sense of the word, or -

primarily relating to "chassis technol ogy".
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15 Field of the invention

The present invention relates to absorbent articles which are primarily
designed to receive and retain bodily discharges such as - and foremost - urine.
Such articles are disposable hygiene articles like baby diapers, training pants,

20  Adult Incontinence Articles and the like. '

Background of the invention

25 Absorbent Articles for receiving and retaining bodily discharges such as urine
or faeces such as disposable diapers, training pants, adult incontinence articles
are well known in the art, and significant effort has been spent against improving
their performance. Such irﬁprovements generally aim at addressing the primary
function of such articles, namely retaining body fluids, but also at minimising the

30 negatives associated with wearing such articles by increasing the qomfort of the
wearer.

Such improvements can mostly be classified to primarily fall within either of
two categories: primarily relating to “core technology”, i.e. "absorbency” in the
35  broad sense of the word, or primarily relating to "chassis technology".
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*CA11) 00 * WD 98/43579PCT/ US97/ 05048 2 The first addresses how to pick
up and retain the body waste (generally in sone state of fluidity) in an
"absorbent (or core) structure", whereby the waste material is acquired by.
t he artiwbes(pi’eked up) and then stored (retained), wth SPCE/ESRT0&048y an
additional step of distribution (in particular of urine) in between.

The second category deals - generally - with the so called "chassis

el enents”, nanely containing the body wagte "within the confinenment of the
article"” 10- by separating the absorbent (core structure) and the outside,
I.e. wearers garnents, etc., by using an inperneabl e "backsheet"; - or
by preventing bodily exudates from escapi ng through the space between the
absorbent article and the body of the wearer, such as by el asticised

15gat heri ngs at | eg and wai st openi ngs

: This als eal s with enabling

Soorl eati on ofther S, Afasses vk dove wp and fekin 16 SRy AP fgSaslay b
means such samd apae of dildity)dn rdral'absogbehte(cardare) strooturéle wikereby the westers
th h belt |ike. t ' ' ' [
means. ethﬁ'neﬁls‘;‘éﬁc@ﬂ%%Potgye%@%n@%?@J Ay el ter Lréd IRRaInE), Bl
pr edoni fiantiojentislin @reardtiveral sten of distrdwting ¢maagicylan A wsiRes in RetweeRs by
adopting the chassis elenents of the diaper to provide good "fit" of the

ticl d tg b ft 25and hi qni ng. In P li cati 16669
(Al ermny) or PP S56PE 268 6AOND GR91515enetPlhar dUUR) P SHoCAINS GMAREFs
are descri gementstr ebyndiyheontaihingt the bddy waatee"witbinetheaostingpenhiof dheci ng

el asti ci Sedrﬁf{}ﬁgﬁx ures such as allow ng 30 better body conformty even if the
wearer is g. . .
10 - by separating the absorbent (core structure) and the outside, i.e. wearers

garments, etc., by using an impermeable "backsheet”;

- or by preventing bodily exudates from escaping through the space between
the absorbent article and the body of the wearer, such as by elasticised
15 gatherings at leg and waist openings.

This also deals with enabling application of the article to the wearer - such as
by providing closure means such as tapes, and maintaining the article on the
wearer, such as through belt like arrangements often integrated into the

20 application means.

With this terminoclogy, "comfort’ for the wearer is at present predominantly
being addressed by improving chassis elements, such as by adopting the
chassis elements of the diaper to provide good "fit" of the article and to be soft

25  and cushioning.

in PCT application WO 93/16669 (Alemany) or PCT application WO
93/21877 (Richardson) disposable diapers are described, whereby the comfort of
the wearer is enhanced by introducing elasticised features such as allowing

30 better body conformity even if the wearer is moving.

When considering the impact of cores on comfort, the general approach is to
do so by using soft, non chafing materials for topsheets or minimising the
thickness and/or volume of the dry article, preferably whilst maintaining softness



When considering the inmpact of cores on confort, the general approach is to
do so by 0 non chafing nmaterials for topsheets o g the
thicknes§H§%g%8ﬁ)volune of the dry article, preferably mhi?g?h%%?hig?nlng
softness 3 of such cores. Recently, attenpts have been nade to al so adopt
the form and shape of the absorbent stru§ture to allow good fit. Since so
cal | ed superabsorbent materials (or hydrogel formng materials) 5 have _
found wi de spread application in disposable absorbent articles, a nunber of
mar ket ed products - such as PAMPERS as sold by The Procter & Ganble Co. or

HUGA ES as sold by Kinberly-Clark Corp. in various countries - underwegt a
r emar kabl e of sticht¢aasi Recemtly, attametsshae brengnadedesalsa @doraine (g 29

(Pi eni ak) %‘F,%é (}?Q@ o dbsbteAlsaudiAees sllowhjddd i tenpts to address various
y

"confort" aspec providing "l ow dry bul k" structures, claimng that not
only the dry thickness of the structure is relevant, but also other
di nensi OnS | i ksindStdie calles supecabsorbentnesterialst (wr bydrogeh foimsing r matgrials)
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resultl e ar
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Hence, the ﬁﬁ nEts' HStdbié D fﬂﬁﬁﬁéﬂ&eénmr@bm GaNnvarousatd@triedi-nunderivent de.

Furt her, sor benc | ndex’ ., is de i bed, by relating an
amount  of frpmaikamﬁlVEHX%tMUH”éhﬁgﬁéf(EﬁﬁﬂOﬁg‘eo@/rotdﬂg{str ot ch region, to the

vol ume of 25 the dry core. The Obj ectlve of this paraneter is to allow
deS|gn| gto | t refch
ool a9, 0 8 B A28 PG GUEIRECisRbkaRie (APR Wnich do @ oh
in the crotaddresexarions tomiooti@seectsi btemqvabng "ﬂoé‘dgwe%mboﬁ?%?t’t"eéﬁ £laiming
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i mproving the perfor@ce of 30 absorbent articles yielding absorbent

articles pr HMeNSIRPSHKGni fi cantly better fluid handling performance, and
hence an increase in overall wearing tinme and anount of fluid contained in

such arltSi cles {F.%fc%gs.ggj;ﬁ%él Aoy ®f'the core in the crotch region;
- the compressibility of the article in the crotch region and the resulting
thickness of the article after foldin_g;
- size of the "impact zone of the article”;
- distance of the (leg) elastic members of the article.

20
Hence, the core structures described herein can be called thin, but wide.

Further, an "Absorbency Efficiency Index" is described, by relating an

amount of fluid, which should be picked up by the crotch region, to the volume of

25 the dry core. The objective of this parameter is to aliow designing towards high

absorbency characteristics, capacity, in the crotch region. Thus is still a key

objective to also absorb large amounts of urine in the crotch area, which,

however, inevitably reduces comfort after loading significantly. This issue

becomes even more pronounced with further improving the performance of

30 absorbent articles yielding absorbent articles providing significantly better fluid

handling performance, and hence an increase in overall wearing time and
amount of fluid contained in such articles before being removed.

In US-A-4.994.037 (Bernardin) absorbent articles are described, having a
35 ‘'reversed capacity profile". Therein, the ultimate storage capacity is positioned



4 away fromthe crotch regi on. However, the disclosed designs for absorbent
articles do not consider the fit requirenent of fitting well between the

| egs of the wearer, nor the fluid handling requirenments, such as achieving.
appr opr iwo®saks7a dryness and fluid acquisition. Wil st thesanikeznsss
arrange the capacity away 5 fromthe | oading point, they were not concerned
with how to effectively achieve the fluid transport to these storage

regi ons. Hence it is an object of the mresent invention to provide
absorbent articles having an inproved fit al so when being | oaded, together
wi th good fluid handling 10 performance, especially having a good rewet

per f or mance. . It is a further object of the present invention to
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a further qlﬁquid fhnspert toizel Noragedeginseve this by using porous -
absorbent materials, such as nade by HI PE pol ynerisation. Brief description

of draw nos 30 Figure 1 is schematically show ng a baby diaper as an
exanpl e forHencalsoabaijectofithe presenDird@n§a6 19 PEIVidSabsosd@es articles having

an improved fit also when being loaded, together with good fluid handllng
10 performance, especially having a good rewet performance..

It is a further object of the present invention to achieve this by selectively
placing ultimate storage capacity away from the crotch region.

15 It is a further object of the present invention to provide this feature without
detrimentally affecting the fit when dry by providing designs with low bulk in the
- article crotch region.

It is a further object of the invention to achieve this by using distribution
20 materials having high flux wicking properties,

It is a further object of the invention to achieve this by using Superabsorbent
polymers.

25 It is a further object of the invention, to achieve this by using porous
absorbent materials, such as made by HIPE polymerisation.

Brief description of drawings
30
Figure 1 is schematically showing a baby diaper as an example for an
absorbent article.

Figure 2 is schematically showing a Pull up baby diaper as an example for
35 an absorbent article.



2 Fi guLe 3 i's showi ng the tes]E set up for the Vertical Wcking Test. Figure
+is show n test set up for the Acquisition Test. 5 ' S
show ng m&y@gfg set up for the Post Acquisition Collagen ﬁgaetswh)zs'?ﬁéod. 10
Det ai | ed Description Absorbent Articles - general 15 As used herein,
the term "absorbent articles" refers to devices which absorb and contain
body exudates, and, nore specifically, réfers to devices which are pl aced
against or in proximty to the body of the wearer to absorb and contain the
various exudates discharged fromthe body, primarily urine. 20 The term
"di sposabl e" is used herein to describe absorbent articles which are not
m%gnfled(fto be | aundered or otherw se restored or reused as an absorbent
article (i.e. g r & d ' r i d, preferably,
to be recycl e&'édggﬁp%s%edﬂgglﬂ%ﬁees?%eggpg?i%%s\gﬁggfgiwkzﬂ?:ﬁ%r onPrent ally y
conmpati bl e 25 manner). An absorbent article generally conprises: an

absor bent Porﬁf-'i@.ire(‘@fsesﬁiiwmgftwéﬁas(t\deiebfﬁfaﬂ‘\eoﬂdfmjisitionﬂ&wb- structures); a
fluid pervious Topsheet; 30 - a fluid I npervious backsheet; optionally
furthe_r5features | i ke closure elenments or elastification. Figure 1 is a
pl an view of #iguebbis sbowingf trentesbset biprfor the iPoist Asquisition GebagenRexstch
Is a di apehathod '

10
Detailed Description
Absorbent Articles - general
15
As used herein, the term "absorbent articles" 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, primarily urine.
20

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 use and, preferably, to be
recycled, composted or otherwise disposed of in an environmentally compatible

25 manner). '

An absorbent article generally comprises: _
- an absorbent core or core structure (which may consist of sub- structures);
- a fluid pervious topsheet;
30 - a fluid impervious backsheet;
- optionally further features like closure elements or elastification. '

Figure 1 is a plan view of an embodiment of an absorbent article of the
invention which is a diaper.
35



WO 98/ 43579PCT/ US97/ 05048 6 The diaper 20 is shown in Figure 1 inits
flat-out, uncontracted state (i.e. with elastic induced contraction pulled
out except in the side panels wherein the elastic is left inits rel axed
condi t i oW &4B579porti ons of the structure being cut-away PETHSPEI®DRRar|y
show t he construction of the diaper 20 and with the portion of the 5

di aper 20 which faces away fromthe wearer, the outer surface 52, facing
the viewer. As shown in Figure 1, the digper 20 conprises a contai nnent
assenbly 22 preferably conprising a Iiquid pervious topsheet 24, a liquid
| npervi ous backsheet 26 joined with the topsheet 24, and an absorbent core
28 positioned between the topsheet 24 and the backsheet 26; elasticised
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t he di aper @&ch fftfseaﬂ/acisrhentagpmpenems conprise a central region 68 and a

pair of side panels whi ch typically conprise 35the out er Iat eral portions
of the waist regions. The side panels rg It oned in
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Lo e es o) I5hitate B qoraR BLs g Tt IERG £ BbRlon b thE'tbPdheet 24 dmPbirdR of
components joined to the topsheet 24). The outer surface 52 comprises that
. portion of the diaper 20 which is positioned away from the wearer's body (i.e. the
30 outer surface 52 generally is formed by at least a portion of the backsheet 26
and other components joined to the backsheet 26). The first waist region 56 and
the second waist region 58 extend, respectively, from the end edges 64 of the
periphery 60 to the lateral centreline 66 of the diaper 20. The waist regions each
comprise a central region 68 and a pair of side panels which typically comprise
35 the outer lateral portions of the waist regions. The side panels positioned in the



10ext endi ng t hrough the thickness of the diaper 20). Figure 1 shows a
specific _of the diaper 20 in which the topsheet 24 and the 26
have Iendﬁ%?ﬂﬁﬁ7ﬂﬁdth di rensi ons generally |arger than thogg?@$§?§§£8
absorbent core 28. The topsheet 24 and the backsheet 26 extend beyond 15
t he edges of the absorbent core 28 to thereby formthe periphery 60 of the
di aper 20. The periphery 60 defines the dut er perineter or, in other words,
t he edges of the diaper 20. The periphery 60 conprises the |ongitudinal
edges 62 and the end edges 64. 20The contai nment assenbly 22 of the diaper
20 is shown in Figure 1 as conprising the main body (chassis) of the diaper
20. The corfirsi waishregios &bane ddsignatpdi Kewhile the aie paneld Fviepecanst wasg and
preferably . QUE-ar . COueL.| r gl t naingl dfheide
backsheet j%@mﬁhéﬁ ?%%Hgﬁgﬁgﬁﬁﬁ?§a¥gﬁg?gI%Jﬁ%??@%?kgﬂggﬁgrgﬁﬁpholder gﬁd a
q

liner, the panalsioneash side panelbe identicgl AaewPre PIRIRIARIS BUTPH KN#Qf8Re

the Ii nfr (the€athbReT® BIdR pamesls 72spesitibyedn tiarpecomns waist regiornb8 damybes of
material to

define the hol der, while . .the |.iner c A . t
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eg cu conpri se at ast.an inn Lr cu conprising a barrier
flap 8510andexaiegB@(9i tﬁ&’"@%@'@ﬁb"’%@%@ﬁ% @BB%\F%@ described in the
above-referenced US Patent 4,909,803. In a preferred enbodi nment, the
el asticised | egigeid fy oo,addiddeRitRl dne UTREESES ifWhRltAGHe BpBhaesietanagneuf f

104 with one or “nore elastic strands 105, positioned o t@oard of the f
barrier cufbagkshegt R6Rave angtihand W'qthéf"aﬁﬁ'@n?eﬂ‘eé\eéﬂg'e rgRf N fyose o
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that proyides 10 i ved fi t.al i | ' e 34
at 1 casts exiERITL LRI e ) SOk aaai e Ry foT hiEbanbhen &) & pbenere =
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general ly f é?ia?%r bﬁ?‘?ﬁ?geﬂﬁﬁél‘ﬁb ebmiphSe& it RAGRuSAaPEdder62iantiehe 20d
as Iﬁ wa

Thus, the e I st ature 34 conprises that portion of the diaper at
| east ext en@AAGs fom t he wai st edge 83 of the 15 absorbent. core 28 to the
end edge 64 of the diaper 20 and is intended to be placed adjacent the
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BLrt her 25 wnioe Dol et e EbRpr O ey @e’ e RS
can conpri se€ompsisesr one o A layers ofomatesial @ define the holder while the”liner

comprises an absorbent composite such as a topsheet, a backsheet, and an
absorbent core). For unitary absorbent articles, the containment assembly 22
comprises the main structure of the diaper with other features added to form the
30 composite diaper structure. Thus, the containment assembly 22 for the diaper 20
generally comprises the topsheet 24, the backsheet 26, and the absorbent core

28.

While each elasticised leg cuff 32 may be configured so as to be similar to
35 any of the leg bands, side flaps, barrier cuffs, or elastic cuffs described above, it



25 contai nment assenmbly 22 of the diaper 20, the elastic waist feature 34
wi Il be described with respect to a-preferred enmbodinent in which the
elastic waist feature 34 is constructed as an extension of other elenents .
of the dW&Wr43&ch as the backsheet 26 or the topsheet 24, PEFESRYENIY bot h
the backsheet 26 and the topsheet 24. 30 The el asticised wai st band 35
of the elastic waist feature 34 may conprise a portion of the topsheet 24,
a portion of the backsheet 26 that has pweferably been nechanically
stretched and a bi-lamnate material conprising an el astoneric nmenber 76
positi oned between the topsheet 24 and backsheet 26 and resilient 35 nenber
77 positioned between backsheet 26 and el astoneric nenber 76. WO
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whi ch the plesseined i imvehei aboweyefereappd | U$ Matent y4208i8Qbsdmi a pieferag
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menber 90 o gé]g\éméel y associated with each ear flap 72 to forma | am nated
ear flap wh be elastically activated by a nmechanical stretching
process which will be described in greater detail herein below The
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array of se esive n
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present invention can be constructed with a single elastic waist feature encircling
20 the wearer or having a bolstering waist feature with rear elastics only, the
discussion regarding the elastic waist feature will focus on diapers having a pair
of elastic waist features, at least one, and preferably both, being constructed
according to the present invention. Further, while the elastic waist feature or any
of its constituent elements can comprise a separate element affixed to the
25  containment assembly 22 of the diaper 20, the elastic waist feature 34 will be
described with respect to a preferred embodiment in which the elastic waist
feature 34 is 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.
30
The elasticised waist band 35 of the elastic waist feature 34 may comprise a
portion of the topsheet 24, a portion of the backsheet 26 that has preferably been
mechanically stretched and a bi-laminate material comprising an elastomeric
member 76 positioned between the topsheet 24 and backsheet 26 and resilient
35 member 77 positioned between backsheet 26 and elastomeric member 76.



30 outer layer 26 are indirectly joined together by directly joining them
to the e i r flap nenbers 90, elastic waste band nmenBgkg;s§99s038d
el astic ﬁ%aér{%g%i% and are joined directly to each ot hern?n the areas
ext endi ng beyond the elastic ear flap nmenber 90, elastic waste band nenbers

76, and elastic strands 45. WO 98/43579PCT/ US97/ 05048 10 In a
preferred enbodi nent, at |east a portionof the chassis inner and outer
| ayers 24, 26 will be subjected to nechanical stretching in order to

provide a "zero strain"” stretch lamnate that forns the el asticised ear
flaps 30. Thus, the inner and outer |ayers 24, 26 are preferably ,
el ongat abl e, nost preferably 5 drawabl e, but not necessarily el astoneric,
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t he di sposable pull-up diapers 20 in at |east the rear portion 58, and nore
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| east the wai st edge 83 of the absorbent core 28. Wiile the el asticised
wai stband 34 The inner layer 24 is preferably positioned adjacent to the outer layer 26 and
is preferably joined thereto by attachment means (not shown) such as those well
25 known in the art. For example, the inner layer 24 may be secured to the outer
layer 26 by a uniform continuous layer of adhesive, a patterned layer of

adhesive, or an array of separate lines, spirals, or spots of adhesive.

According to ah embodiment of the invention, the inner layer 24 and the
30 outer layer 26 are indirectly joined together by directly joining them to the elastic
ear flap members 90, elastic waste band members 76, and elastic strands 105
and are joined directly to each other in the areas extending beyond the elastic
ear flap member 90, elastic waste band members 76, and elastic strands 45.



35can conprise a separate elenment affixed to the chassis 21 of the

di sposabl e pull- WO 98/ 43579PCT/ US97/ 05048 11 up di apers 20, the wai stband
is preferably an extension of other elenents of the .disposable pull-up

di aper s w0 98Mzt19as the inner |ayer 24, the outer |ayer 26PCHUSEH{H048

conbi nati on" of these elenents and an el astoneric material joined thereto.
Alternatively, the topsheet and the backsheet of the absorbent assenbly 22,
may 5 extend beyond the edges of the absygybent core 28 and have an

el astonmeric material joined thereto to forman el asticised wai st band.

Di sposabl e training-pants are often constructed so as to have two

el astici sed wai st bands; one positioned in the front portion 56 and one

posi tioned in lbrﬁePFe‘?@rrrecﬁ"éHt;dH?méﬁt atheast SRR 8f e tnaksisirmeeand2buter

| east has an el asticlsed wal st band 34 di sposed 10.i.n at. | egst . .the central
regi on 68 ofyemse24.cdf Whhe éHbJSGFquF%F‘%?%%“ﬁFagﬁ&eﬁ m%ﬂ%\s‘?'a‘éf §%t§’r9\)§$€t%and
is di 'S'pgs ed'z@deEfgéinf' lsgretchoRiniihate fifat fGmed teabdlpsticiséd ebadiapsi3edhusi thevands
34 are di spose ef ween th | ast iygi p t incd ste
band 34 mayRBE" b BLUR JAYETS, 2o aandle dremPpEr Siupidie, ash by
Accor di 5g tdrafiabie, dxit hohnecassartiy elgstempes.ssaithaidhe lrumfoﬁfyhoef@frﬂﬁweé%?"an
el astic \Afa%%\pmﬂgms%nh%chéﬁiddvtﬁh&eﬁmg, he wRepdshetol anelegtey grerdvanantly

a

t | t ly . d with h. . _bot
Phner o0 ouelonatagesichahabehesoMiharoal (el o that; ofgnabahdRiones
portion 58 éﬁnffgfmearl]tﬁrﬁpﬂ&ﬁéieerawbhmnirdémetm RGer 2nd outer nayerprak, A6 e?n
enbodi nent,, t he,chass,] s rj . i~Cl I ; ' ont
borti on 56’ BhubREREElemEdRERY stpfenify ¥iobt BRtE RiptlliAgier Kardd. Thas! &
uni t arylcel eisepreeroéd that thieaingies and euter Hayersr 24,086 havgap ey 9'%&@%&!‘%% ve

el enents se t Path 26 dr 8BS Siel Wirengttier are forned fromand are
ext ensi ons g'{g&ggnt%e chassi s r??t eri al s.g The el asticised ear flaps 30

provi de- an el astically extensible feature that provides a nore confortable
and cont our i ngThét chyssisni2ti af | thec disosailel pull-upt diaperh 2@ prpfasablye fugthefent
to the wearer L] | Frefdd [ hmeReobf Webidspast
when t he di gg@@ﬁg?%'égatgﬁﬁgﬁgq%%gb Efg'egn2 r%gid’ggﬂvnﬁ ﬁn%rlaee&atdea?tfi rr?ce th‘g@m sl
el ast i clsedasdrothenpodylaxpdatese Bach slasticisgd 'eg Gﬁ'é HKYe CYRPHER SRV

expand and g@fréRCEmbodimdrshfoparedutimg the eikageses bbbptexnmiatéesin dhetlrg

Fogion 68 ofedes. il pac sisdiciskg B AR mial R BNQrd o' Gt e s rlar
chassi s 21. tdhay efithe legrbareisgsider ftapsy baxiermudfsaor elagtie guffn gesgrtehabe¥R end
edge 64 of {hg ChARRLSNALehth HhfstRAC BT 32 RBmPHBL Y/ 143S7TAREE 151971085048

20 and one or more elastic strands 105.

The chassis 21 of the disposable pull-up diapers 20 further preferably
comprises an elasticised waistband 34 disposed adjacent the end edge 64 of the
disposable pull-up diapers 20 in at least the rear portion 58, and more preferably

25  has an elasticised waistband 34 disposed in both the front portion 56 and the
rear portion 58. The waistband of the disposable pull-up diapers 20 is that
portion which is intended to be placed adjacent the wearer's waist. The
elasticised waistband 34 provides a member that maintains a defined area
coverage, contacts the wearer's waist, and is elastically extensible in at least the

30 lateral direction so as to dynamically fit against the waist of the wearer and to
dynamically conform to the waist of the wearer so as to provide improved fit.
Thus, the waistband is generally that portion of the disposable pull-up diapers 20
extending from the end edge 64 of the disposable pull-up diapers 20 to at least
the waist edge 83 of the absorbent core 28. While the elasticised waistband 34

35  can comprise a separate element affixed to the chassis 21 of the disposable pull-
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preferre %%éalnent of the present invention, each ear f|gﬁ%ﬁ§§?%%§%d by

the portions of the inner |ayer 24 and the outer |ayer 26 that extend
beyond the central region 568 of the cha55|s 21. In an enbodi nent of
the present invention, the elastic ear flap menbers 90 are operatively
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i qui d- absor%ent or liquid handling nmaterials commonly used in di sposable

di apers and other absorbent articles such as - but not limted to - 30
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or it can b tRe front portion 56 and the rear portion 58. The elasticised ear flaps 30 are

unitary elements of the chassis, i.e. they are not separately manipulative

elements secured to the chassis, but rather are formed from and are extensions
25 of the chassis materials. The elasticised ear flaps 30 provide an elastically

extensible feature that provides a more comfortable and contouring fit by initially

conformably fitting the disposable garment to the wearer and sustaining this fit

throughout the time of wear well past when the disposable garment has been

loaded with exudates since the elasticised ear flaps allow the sides of the
30 disposable garment to expand and contract. '

Each ear flap 72 comprises that portion of the chassis 21 that extends
laterally outwardly from and along the central region 68 of the chassis 21 to the
longitudinal side region 88 of the chassis 21. The ear flap 72 generally extends

35 longitudinally from the end edge 64 of the chassis 21 to the portions of the



10 conbi nation of several absorbent structures, which in turn can consi st
of one or nore sub-structures. Each-of the structures or sub-structures can
have an essentially two-di nensi onal extension (i.e. be a layer) or a -

t hr ee- diwerw8i4d57al shape. 15 Materials for being used in aP&3UPETHPS%Hr es

The absorbent core for the present invention can conprise fibrous materials
to formfibrous web or fibrous matrices. 20 Fi bres useful in the
present invention include those that areimaturally occurring fibres
(nmodified or unnodified), as well as synthetically nade fibres. Exanpl es of
sui tabl e unnodi fied/ nodified naturally occurring fibres include cotton,
Esparto grass, bagasse, kenp, flax, silk, wool, wood pulp, chemcally 25
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and pol ypro es such’as n yesters such as
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such as ene or ypr pol yacryl,ics
pol yst yk ne e f@p(ﬂ% @pﬁaﬂ’@s \nﬁét as) ke applPéd and Bvol‘ urn % about its

previous size and configuration when the tensional forces are removed.
Generally, elastomeric materials useful in the present invention will contractively
return to at least about 75% of their original configuration within about 5 seconds
or less upon stretch and immediate release thereof (i.e. a "snappy" elastic).

20

Absorbent core / core structure

The absorbent core (28) should be generally compressible, conformable,

non-irritating to the wearer's skin, and capable of abs_grbing and retaining liquids

" 95 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. The absorbent core might comprise a wnde

variety of liquid-absorbent or liquid handling materials commonly used in

disposable diapers and other absorbent articles such as - but not limited to -

30 comminuted wood pulp which is generally referred to as airfelt; meltblown

polymers including coform; chemically stiffened, modified or cross-linked
cellulosic fibres; tissue including tissue wraps and tissue laminates.

_ Examples for absorbent structures are described in U.S. Patent 4,610,678
35 entitled "High-Density Absorbent Strgctures" issued to Weisman et al. on



Suitabl e wood pul p fibres can be obtained fromwell-known cheni cal

processeivég&‘gbs% the Kraft and sulfite processes. It is eppprid/ds4s
preferre 0 dérive these wood pulp fibres fromsouthern soft woods due to

their prem um 15 absorbency characteristics. These wood pulp fibres can
al so be obtained from nechani cal processes, such as ground wood, refiner

mechani cal , thernmonechani cal , chem)mechéI cal, and chenot her no- nechani cal

pul p processes. Recycled or secondary wood pulp fibres, as well as bl eached
and unbl eached wood pul p fibres, can be used. 20 A desirabl e source of

hydrophilic fibres for use in the present invention, especially for
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cellulosic l#i bres include: cationic nodified starches having

ni trogen-containing groups (e.g., amno groups) such as those avail able
from Nati onal THearabsosyeht Grarei 28l calobe a Bnitalyevaree istruptiire, USA:it icanekesa wet
strength resins. k485, | o VAl et ' ist of dyerepeO
557H, r cufHR" m?ﬂ@p o@\?’ﬁ%é)'lnaé% g‘sn,g'%efgéggrgnvgér{e‘?n%g&? ?u'rgr_lg%/ﬂ;géﬁsllanide resins
descri bed, rhore subrgirustures. (Eash Rt tbet stuclrEeD Iy BeSHHGIUERS G have 2y

January 19, oJdQhfiale WBRIifeALionaf extertiire (9! baca Yayar) desa rtardesdiaterisjonal
Aneri can Cyanam d 'Co., Stanford, CT, USA, under the tradenane Parez(r) 631

NC, urea fo?h?ﬁedehyde and nel am ne 5 fornal dehyde resins, and

pol yet hyl eni m ne resins. A general dissertation on wet strength resins
utili s% in the paper art, and generally applicable herein, can be found in
TAPPI nograph series No. 29, 'Wet Str h i n Paper and Paperboard",
Techni cal Associ ation of Materals forpenpysed in aBSAOROLCAIES, vork, 1965). 10
These fibres can also be stiffened by chem cal reaction. For exanple,

crosslinking agents can be appl | e [ Loy tmdterials
appl i cati on, Z?'ée @i&g@&f\?&%ﬁ?ﬁ t§§| ‘f@s{"@r'ﬁ‘q{’?ﬁ@ﬁf %ﬁ%gmcp'r? %ggﬁiﬁﬁgbondg.
These cr ossto fokmifilondss weeb onfreas eatheessti f f ness of the fibres. Wile the
utilisajjfon of intrafibre crosslink 15bonds to chemcally stiffen the fibre

chem cal st1f1Eires euha ihg gessent nveBieis Bl RRo e Ivr S0 TR s
i n i ndi vi dugkésrafg ffivres (imaglified be unntbdifiet)alasswell stsi $yrahetically mmade fibseswel |
as process ())(ramtp eesi rofprSSRS\Slgt Lﬂmodﬁfe%/modiﬂed naturally occurring fibres include
cotton, Esparto grass, bagasse, kemp, flax, silk, wool, wood puip, chemically
25 modified wood pulp, jute, rayon, ethyl cellulose, and cellulose acetate. Suitable
synthetic fibores can be made from polyvinyl chloride, polyvinyl fluoride,
polytetrafiuoroethylene, polyvinylidene chloride, polyacrylics such as ORLON®,
polyvinyl acetate, polyethylvinyl acetate, non-soluble or soluble polyvinyl alcohol,
polyolefins such as polyethylene (e.g., PULPEX®) and polypropylene,
30 polyamides such as nylon, polyesters such as DACRON® or KODEL®,
polyurethanes, polystyrenes, and the like. The fibres used can comprise solely
naturally occurring fibres, solely synthétic fibres, or any compatible combination
of naturally occurring and synthetic fibres. The fibres used in the present
invention can be hydrophilic, or can be a combination of both hydrophilic and
35 hydrophobic fibres.




20 di scl osed, for exanple, in U 'S Patent 3,224,926 (Bernardin), issued
Decenber 21, 1965; U. S. Patent 3,440,135 (Chung), issued April 22, 1969;

U. S. Patent 3,932,209 (Chatterjee), issued January 13, 1976; and U.S. .

Pat ent 4WO¥8/43%9 (Sangenis et al), issued December 19, 198RCT/USB/O0SME: ent
4,898, 642d (More et al), issued February 6, 1990; and U. S. Patent
5,137,537 (Herron et al), issued 25 August 11, 1992. In currently
preferred stiffened fibres, chem cal proggssing includes intrafibre
crosslinking with crosslinking agents while such fibres are in a relatively
dehydrated, defibrated (i.e., individualised), twi sted, curled condition.
Suitabl e 30chem cal stiffening agents are typically nononeric crosslinking
agents including, especially C2-C9 polycarboxylic acids such as citric

acid. Such stiffened fibres that are tw sted &ng curled&:an be . quantified
by referenci nd HofMAnY PPEPDENt FYLSHOE SRNE " SEHJULESs AgFarding 10 N Ripsentag
used her ei Npveéitidn)ehé aseof thyidsdpriiic fibfesr isfpreferted. Suitabiarbpdrophilicvibsés fardes

ent | ' / 9 T | i st
Bount 1 st Tl Brepd Jchiph ek e adhilagictint Bs  hidhich Bopdodt prdd:
r ot at ed Sabonayoht polyestsirt fikiesasucixias. pWQHTYéﬁnﬁ tergpSthalelgc (e.8of RAGRON®),
fibre. whor Soreghile nyRAHL> R%‘%‘?@?&@W“@?ﬁ‘@?@ PYIoRRllc Tores & pise

: ) . B, e "node") appears, dar
Felntive tobe moibed hy medrophiiZing, )é‘?%%bﬂg\?i fihres aHa'éras)aS%?%ﬁagte%%%e@ Ph
t ransmi t t edsjli¢gtreateBnthetmbplastiodibrep dedved damk, far exacwte opalyelefngisuch las
t 1 tted_|.ight t ddjiLi i b ;
2t or erent | RENERYERE S8 TpOOHRB A bbiaBRlict, CERNEes.C polishittnes, |
rot ati o) of palgo@thanes anthih& lik&. twi st nodes in a certain length of fibres
(i.e., the twist count) is directly indicative of the degree of 10fibre

det or i i ng tviubatig weodnatihres uree bSunplaliel RO, MelafiarD eicel.
4,898, 642. frochsses Bhemed thebKeat aindl silfitet pracesses Wiris ®speaigdy drgferiegr o
twi _St Countd&fivé%hese wood pulp fibres from southern soft woods due to their premium
15 absorbency characteristics. These wood pulp fibres can also be obtained from
mechanical processes, such as ground wood, refiner mechanical,
thermomechanical, chemomechanical, and chemothermo-mechanical pulp
processes. Recycled or secondary wood pulp fibres, as well as bleached and
unbleached wood pulp fibres, can be used.
20 | | o
A desirable source of hydrophilic fibres for use in the present invention,
especially for absorbent regions requiring both good fluid acquisition and
distribution properties, is chemically stiffened cellulosic fibres. As used herein,
the term "chemically stiffened celiulosic fibres" means cellulosic fibres that have
25 been stiffened by chemical means to increase the stiffness of the fibres under
both dry and aqueous conditions. Such means can inciude the addition of a
chemical stiffening agent that, for example, coats and/or impregnates the fibres.
Such means can also include the stiffening of the fibres by altering the chemical
structure, e.g., by crosslinking polymer chains.
30 | |
Polymeric stiffening agents that can coat or impregnate the cellulosic fibres
include: cationic modified starches having nitrogen-cont_aining groups (e.g.,
amino groups) such as those available from National Starch and Chemical Corp.,
Bridgewater, NJ, USA; latexes;, wet strength resins such as polyamide-
35 epichlorohydrin resin | (e.g., Kymene® 557H, Hercules, Inc. Wilmington,



15 least about 2.7, preferably at |east about 4.5 tw st, nodes per
millinetre. Furthernore, the average wet fibre tw st count %ng“fl bres
shoul d pW& é‘f‘ﬁﬁpe be at |east about 1.8, preferably at Ieast about 3.0, and
shoul d al so preferably be at |east about 0.5 tw st nodes per millinetre

| ess than the average dry fibre twist count. Even nore preferably, the
average dry fibre twi st count should be Ht |east 20 about 5.5 tw st nodes
per mllinmetre, and the average wet fibre tw st count should be at | east
about 4.0 tw st nodes per mllinmetre and should also be at least 1.0 tw st
nodes per mllinetre less than its average dry fibre tw st count. Most
preferably, Dé@w;,ayewsg@ dbyaériyllumndbvmestnscdemmﬂmum exempie,| wabtS.abetant6. 5

Loi st nodes, BEK op! |COELL et AN BURARIRAR Y, 1bBTE dobirireiayavaltatibd be

at 25| east st no es tré and_sho &’F Qt,fﬁe | east
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r ef er enci ngfﬁ % Fﬁgﬁ%%h%g{% g\?lé gl?ﬂ Q/?gtc ? b, i W§ onal
measur emantPabenboard" iTechrical Asseciatign of e fyip Rads Paper \f\ﬁ’uét"t/ ew York

di nensi onal %é ne. To determ ne curl factor, the projected | ength of the
fibre as 35? [ ongest dimension of a two d| nmensi onal rectangle

enconpadsing the fibre, 17 LR and the actual length of the fibre, LA are
bot h nmeasur ed. T ffidses can lalsadieosstiffaned hen dheniaak neation. f Fomexaaple,

foll t

o ot SRRV O 8 kb e e o, o g
Pat ent 4, 898resdaused tsf ehemioplly fierms intrafitre ¢rossipk andsy H§§% C&Oﬁ'ﬂ ‘?%{desor
of at |east ah Qs@gwe @ﬁ?ﬂ\&%rcﬁf tﬁé %%@Wulé\ﬂtrﬁé uﬂWé&uoa sfuntrafitret crosslinkat

" | east 10about

cert ai nidr opepds c‘f'?n’ﬁ'ﬂcaﬁﬁﬁé‘ﬁ?ﬂgﬁ? ﬂéﬁ 1% Bregnr?dd ﬁ'g ﬁ%toﬁ‘ﬁgcer(?%?ﬂug \s/cgrr‘ ent

structures ggeerdfiregctionstfoechemmioahstiffening iohtrenfibres, rel ative to unstiffened
cellulosic fibres. In addition to being hydrophilic, 15these stiffened

i pres have un %rgscgg#ér?eadt ! 8)? ScPJssﬁrgléngﬁé S ﬁ\ndmrd?vsl(litlxahsegy form (i.e., the

individualised stiffened fibres, as well as process for their preparation) are
20 disclosed, for example, in U.S. Patent 3,224,926 (Bernardin), issued December

21, 1965: U.S. Patent 3,440,135 (Chung), issued April 22, 1969; U.S. Patent

3,932,209 (Chatterjee), issued January 13, 1976; and U.S. Patent 4,035,147

(Sangenis et al), issued December 19, 1989; U.S. Patent 4,898,642d (Moore et

al), issued February 6, 1990; and U.S. Patent 5,137,537 (Herron et al), issued
25 August 11, 1992, '

in currently preferred stiffened fibres, chemical processing includes intrafibre

crosslinking with crosslinking agents while such fibres are in a relatively

dehydrated, defibrated (i.e., individualised), twisted, curled condition. Suitable

30 chemical stiffening agents are typically monomeric crosslinking agents including,
especially C2-Cg polycarboxylic acids such as citric acid. '

Such 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,
35  the term "twist count" refers to the number of twist nodes present in a certain



In addition to or alternatively synthetic or thernoplastic fibres can
conprised in the absorbent structures, such as being nade from any

t her nopl astic polynmer that can be mel ted at tenperatures that will not.

ext ensi v®IO9848fge the fibres. 20 Preferably, the nelting BsVPY788048hi s
thernoplastic material will be |less than about 190C, and preferably between
about 75C and about 175C. In any event, the nelting point of this '

t hernopl astic material should be no | owdf than the tenperature at which the
thermal | y bonded absorbent structures, when used in absorbent articles, are
likely to be stored. The nelting point of the thernoplastic 25material is

typically no | ower than about 50C. The thernoplastic materials, and in
particul ar |éﬁg1htéfemmpm§ti codritls agilisedrasba madrs fof oneasuring theydegree to

t her nopl as t e
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t he” hydr ophudsles ¢oreespondadeian axigl eotation 19é 159nd£*ﬂ%d‘“ﬁ%’ Hwistnggles In
treat ”Ent V&érfhlﬁlé'ig;]ﬁ %WBFE& (i2uaheawist cdant)dsidirectly andicative ciithe aisigree of
e.dg., Spravyi n
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produci ng tdeetetrhimimppwiss tnadds land. tatpbiwist aasint iarg dﬁﬁpfl@ol'ndﬂﬁ cBatedh,
t he surfact‘gglb \Lgll tend to remain at the surfaces of the thernoplastic
fibre. Suita 8 surfactants i ncl ude nonionic surfactants such as Brij(r) 76
manuf actured by ICl Anericas, Inc. of WI mngton, Delaware, and various

surfactants soggc! @dﬂéné&ﬂ@ﬁa@ewmemﬁhet hadersT vénagl gryditTadmistaiount f at of
G h, Co B t
can 10 B soioat abt 27 JHeLERRYC AL 1BESE abOHL A BORMSY AOASy Fer HiliRenlt 5
fibres at | Eushermudre, the averagpl wet fibrentwisiorrunt of these fbigs ﬂh‘?j#‘élﬁ’f%gpa Quar e
of centimetpg ,p qats*ﬂ%pﬁ‘noﬁ stféf?dfdbw &t |e§§t A5G, @ h@rﬁdraﬁb@latalso bréiemlpae be

de f t,f
xr: t Lgrr? gﬂélleg& ?%‘l‘t Qlé tyist ngy @érﬂc%o P%feé;é a&épe&ygfﬁﬁb 8, 1ﬁﬁ’conponent

fibres" Cancd&@fﬁteEvéﬁ rhdverpreferably| thef aheragetdmtf boe)tvpist seunt shaud beatdeaside
P00 PORKER 513" Hst ggﬁgggﬁaﬂm.mk@ 2 dRCHIB@RIdec ek G tRslecdurem a

di ffer t he sheat h “of t ¢
differ ent slquxldetbé \at lleastrabag 4. @rfwtam panMifimetis,p Qxﬁﬁ"sPﬁgﬁ t he
Colrte f t%%&lhtho t\%v %déb%ﬁ%ﬂmﬁbtr@@é@f@hﬁ ity i alerade dmplfibbe dish goudtie t o
melting o S ea ni, N

char act er i sMass psefer f‘:re‘{i %ﬁ%b‘f%éhg%ggﬁﬁo%gb%ﬁ?g% es Eor use

in the presegist hbdeﬁtpevrmttla'netm,chnwehe average wet fibre twnst count should be at
sheat h/ gor efi br eshayisngt el Rblewidag RAlAETS AR! SH¥UI@RK0 be at least 1.0 twist

nodes per millimetre less than the average dry fi fibre twist count.

In addition to being twisted, these preferred stiffened fibres are also curled.

Fibre curl can be described as the fractional shortening of the fibre due to kinks,

30  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 curl factor. The fibre curl 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

35 the longest dimension of a two dimensional rectangle encompassing the fibre,



pol yet hyl ene/ pol ypr opyl ene, pol yet hyl vi nyl acet at e/ pol ypr opyl ene, pol y-

et hyl en ?%ISV? er, pol ypropyl ene/ pol yester, copol yester/ pptveséfisoagand t he
| i ke. Particularly suitable biconmponent thernoplastic fibres for use herein
are those 30 having a pol ypropyl ene or polyester core, and a | ower nelting
copol yester, polyethylvinyl acetate or pal yethyl ene sheath (e.g.,
DANAKLON(r), CELBONDO or CHI SSQO(r) bicoﬂﬁbnent fibres). These bi conponent

fi bres can be concentric or eccentric. As used herein, the terns
"concentric" and "eccentric" refer to whether the sheath has a thickness
that is even, or uneven, through the cross- 35sectional area_of the

bi conponent R idndetheEactua riengthi obthefibre. EAbese bath peaswigd. The fibre curl
98/43579P conpressi ve strength
at | ower 4) %%Pﬁgﬁggéggﬂﬁ%ﬁ§§§%%éhg?gﬂg%@ﬂ%ﬁ?u§@%fes for use herein can
be either uncrrnped (i.e. bent). Biconponent fibres can be crinped by

typi cal textilcririnvesdsr sSUCh/laR) - 1.0r exanple, a stuffer boy method or the
gear crinp nmethod to achieve a 5predom nantly two-dimensional or "flat"
crinp. > In the case of thernoplastic fibres, their Iength can vary
dependi ng upon t he particular melt point and other properties desired for

these fibres. g@é aha ﬁ@frﬁe%arrﬁ%@@%t bé& utilrlgéastohﬁrtéésaré epgtahdf LRNS
em long. 3Thés2a§%tnué°r’mﬁ8r8aekgeté teiRRY therohraoed iorks wifh AR H ko ©

fibres can faétépobst lebuatiest (h0yany muetprefedabiyayit rha@ea cykfactarfoftdtdeast
fibres. The d ?Ht:%t@er of these thernoplastic fibres is typically defined in
terms of ei@DQY nier (granms per 9000 neters) or decitex (grams per 10, 000
neters dtex). Depending on the specific arrangenent within the structure,

15sui tabl e ther"rté%@'&%%rea@ Qﬁf?éné‘cﬁeeritﬂaétc ﬁbﬂ@é:hé@é céﬂaﬂnhﬁobéﬁ@% thapmake! |

bel ow 1 decitex ecl

materi al s ﬁﬁ?mb%a’@%@”b'ri-‘%”' 'Ho‘r’?ﬁ%ﬁzﬂtqsggtbe#o?tmwgﬁ q%gr%{gg h% FR icle
i s being prﬁ@bmmh rélativato anstifiénked cémﬂusrcftbremtlnraﬂdltwrf tnhemgdrvdzgplnlh@

| hoc,, T8 hbBE ST AR e 52 RN g R BB o} Ssue

essentially in endless or very |long form(e g. on aroll, spool) and wll

then be cut tqpt |tﬁ9\°fCPBF hﬂéﬁh&l\/é@ syﬁﬁhén&@ﬂtl@n@fﬁ%mrfbeesbaofcmmed
mat eri al s i ndivi

co nb wth o
form the aU§dP%@P§° ?rb‘F ‘t[ﬁén %8 I ?el“?m {hy %,Q%ogﬁtsﬁé 8%||y?nér°
materi al s ahat eandd a'flﬂtlevdeatv\imhperbmreertbat wnll not extensively damage the fibres.

20 Preferably, the melting point of this thermoplastic materi_al will be iess than about
190°C, and preferably between about 75°C and about 175°C. In any event, the
melting point of this thermoplastic material should be no lower than the
temperature at which the thermally bonded absorbent structures, when used in
absorbent articles, are likely to be stored. The melting point of the thermoplastic '

25  material is typically no lower than about 50°C.

The thermoplastic materials, and in particular the thermoplastic fibres, can be
made from a variety of thermoplastic polymers, including polyolefins such as
polyethylene (e.g., PULPEX®) and polypropylene, polyesters, copolyesters,

30 polyvinyl acetate, polyamides, copolyamides, polystyrenes, polyurethanes and
copolymers of any of the foregoing such as vinyl chloride/vinyl acetate, and the
like. 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 polypropylene,

35  polyacrylics, polyamides, polystyrenes, polyurethanes and the like. The surface



There is a wde variety of making such webs or tissues, and such processes
are very well known in the art. 30W-:th regard to fibres used for producing
such webs, there is nearly no limtation in principle - though certain
speci fi ¥REF4$TP i ng and bondi ng processes m ght not be flﬂng”st?HHi%’Ei bl e
with certain material s or fibre types. WO 98/43579PCT/US97/ 05048 20 are
generally referred to as "dry-laid", if it is liquid such structures are
generally referred to as "wet-laid". "W&8 |l aying" is broadly used to
produce paper tissues with a wide range of properties. This termis nost
commonly used with cellulosic materials, however, also synthetic fibres can
be included. 5 "Dry-laying" is broadly used for non-woven webs, and

Eften the @ftm% ng_dwwmas}h@ml | opfagtigefibre xahobenrenddredetysiropiiioby treatmenbnl y
nown "air-laid ti es" under. i (o) ten can
be. ext r uded e SUrRRHDL Wﬁ%cﬂs tan'gﬁ'q'(?h% %regrﬁéﬁ%e%#%@t E;yﬂ n SBgyﬁ{h i . e.
onitting tfergmithes susfactantf byrlippiggitheifibreliato 4 isbirfastamhiof Pyt nelvdingetheor ned
Into a WebesPFfaéta%‘?B@rpaérﬁopfrfé%é@n’%r‘?ﬁélt i’ PRoduRing tHetherhbpRktE 6reUfon

commonly referred to as _ngn-wovens of .the neltblown type or.- if fibres are
si gni fi %ant"l“?ﬁ"ﬁﬂ)raé‘dd’reéﬁﬂd'gc%ttﬁfhHﬁﬁwm.w'héﬁﬁgttﬂéﬁ,xp%ﬁg the, jurfecss 8
formed by chweathermuplastie fiorenBuitable surfactdrtsindlodermbnamic ecffactantgisesch as | n
order to gique=Cekt ai th . a i lt r '

structur es,é{f@eié @?@“géecﬁn‘g@% p;V/ g%nc’?‘gﬁﬁ%héxpr@stgpg{\@aﬁl%tbﬁ's?%%\ﬁ%%ho?nggi es
are (a) 20 vanous sarfabtants agldoundey) Peaesnasse®ritadamank bieGlyasgChemigal, 1¢- t he

\gl_ebt _SUC[L b%@ srbBAWicH Cnnekhieut! BRERfesGohitYic GONRERFSE tnidris eLifadt@niscan
I STI NC ondai

ts, wh . f l e f terj al
cover 40si i§q PBatiREholiesn SHactRBls GA4) bex Apalieq 46 1B BEIRRIRsHc s al
unconmmon. @@vels pér for exhample, fosrafaboutd.2 16 raboiitifegrawh pee stoaredefneantimetrear e

desired - "giyf- g ndi ng can be 25applied, where parts of the
pol ymer s e.°gkﬁ?'@@%%&fh§§meri al of a BiCo-fibres are

Suitable thermoplastic fibres can be made from a single polymer
15 (monocomponent fibres), or can be made from more than one polymer (e.g., -
bicomponent fibres). For example, "bicomponent fibres" can refer to
thermoplastic fibres that comprise a core fibre made from one polymer that is
encased within a thermoplastic sheath made from a different polymer. The
polymer comprising the sheath often melts at a different, typically lower,
20 temperature than the polymer comprising the core. As a result, these
bicomponent fibres provide thermal bonding ‘due to melting of the sheath
polymer, while retaining the desirable strength characteristics of the core
polymer.

25 Suitable bicomponent fibres for use in the presént invention can include
sheath/core  fibres having the following polymer combinations:
polyethylene/polypropylene, polyethylvinyl  acetate/polypropylene, poly-
ethylene/polyester, polypropylene/polyester, copolyester/polyester, and the like.
Particularly suitable bicomponent thermoplastic fibres for use herein are those

30 having a polypropylene or polyester core, and a lower melting copolyester,
polyethylvinyl acetate or polyethylene sheath (e.g., 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-

35 sectional area of the bicomponent fibre. Eccentric bicomponent fibres can be



nol ten by nmeans of heated air passing through the (often air-laid) web.
After thg, d/‘@s? Ss5RS © formed and bonded, these can be furtherpttelbgshokd
nodi fy speci.tic properties. This can be - as one of many possi bl e exanpl es
- 30 additional surfactant to render hydrophobic fibres nore hydrophilic,
or vice versa. Al so, post formation nechq?ical treatnment, such as discl osed
in EP application 96108427.4 can be used to inpart particularly useful
properties to such materials. 21 In addition or alternatively to

fi brous webs, the absorbent cores nay conprise other porous material s, such

as foans. Preferredfoams are open-cel |l ed absorb ne
material s adewEatlg BePTAEHNS BT FREIRTEPHYS S I?ntt &y%ea(l ﬁ@%agﬁamesses'
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both the reguamptes di stuffasu Dwnmﬁihoﬁt@"r dhe Pespesimes "T‘“(SF‘)%S@ rﬁ%?‘é‘? i &e

descri be ac&lo.ﬁt SHomatca@inhen 10 Serial No. 081563, 866
( DesMar agljs E{ @ghp?%%%gggngg?l 25, 1995 ’?her eafter referred to as ' 866

application” ) the disclosure of which is hereby incorporated by reference,
copending U.S IrPﬂ‘t@Bésé\bﬂthemtdpMStlﬁe"mrm tNeir |eddtB4aarmeaty depeadingcupdrethel3,

1995 t al t t 7,
O i ek R Al o e e
1993' the dlttwhuxnjasila)ffbeaﬁ:rha)ﬂe whilengths freay eﬁﬂpqtn@@r raput & rcé‘FePé?ﬂce
Pol yIer 46 QR0 4136 Himi dhdui 0. RYBSARut i NYah 16 aTﬁetd”rapémebl drfuiding melt

y opén-cef | én 'S

relativ nmeans t he i ndj V|dual 0 in
conpl et e, - ueHYt plithese thefmoRASHE ?B;esv\;qrha | R ﬁpp@?@eﬁygarﬁﬂi t% ﬁ "%ltgr
such 20 sub &é\lptelrﬁ|df>'th§pﬁt6reeeIﬂreddfanmtestofumeseemeMOplalsticefrbre$Ilaltdplcal'y

openi ngs or qewpsg ﬁge,&,%k e&ﬁgrh{jéﬁ.gﬁg@%l ef 90@§rnﬁ'étbr 4 rdyediteX|( grérﬁélraéfer

from one cel structure ese su antially

open- cel | ed 100200 setersidtexys Danandingen dhe spacifie agapgement within e SRS er
W th thesin uﬁhdléa{he?ﬁnlobﬁashe'ﬂwegieéhmebu decitexinlthé yande fonu atdilybeiow 1

connect ed three n The strands of poI ymer i c
mat eri al eﬁﬁeﬁpsﬁb 8[5’?‘&%% qggerfnﬁé referred to as "struts.
Open-cel | ed foanms having a typi cal strut-type structure are shown by way of

exanple in the §%]§2@59H§5e. ni’éﬁ}ﬁ? g}é rrF oef"@s%dl.@% ?ndxﬂdhaeeoe%nfsavhen the

appl i cati on. eri al

N ast
80% of the cﬁbsosbﬂ!mi artiglefis deing praduged. eRd@MHRAEaN T P‘Pfé’%tstfi'cﬂifér'%f ee“f
size ar bUirfd. C@é‘iHUFBrEthQV Nk bealisée art aopreferdiet Gbtouseivieb or\/\ttssue
98/ 4357 PCT/ 597/ 05 z% | tiall
ese struc uUres are then delivered to the production of the article essentially in
endless or very long form (e.g. on a roll, spool) and will then be cut to the
appropriate size. This can be done on each of such materials individually before
these are combined with other materials to form the absorbent core, of when the

25  core itself is cut and said materials are co-extensive with the core.

There is a wide variety of making such webs or tissues, and such processes
are very well known in the art.

30 With regard to fibres used for producing such webs, there is nearly no
limitation in principle - though certain specific web forming and bonding
processes might not be fully compatible with certain materials or fibre types.

When looking at individualised fibres as a starting material for making a web,
315  these can be laid down in a fluid medium - if this is gaseous (air) such structures



22 hereafter. The internal surfaces of the foam structures are rendered
hydrophilic by residual hydrophilizing surfactants left in the foam
structure after polynerization, or by sel ected post-polynerization foam

t r eat merwoPs/d¥gelur es. 5The pol yneric foans can be prepar e®GIAPRESHEr m of
col | apsed (i.e. unexpanded), polyneric foans that, upon contact with
aqueous fluids, expand and absorb such fluids. See, for exanple, copending
U S. Patent Application Serial No. 08/ 569 866 and U. S. Patent 5, 387, 207.
These col | apsed pol yneric foans are usually obtai ned by expressing the

wat er phase fromthe polynerized 10 H PE foam t hrough conpressive forces,.
and/ or thermal drying and/or vacuum dewatering. After conpression, and/or
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hydroge$s. The hydrogel -form ng absorbent pol ynmers useful in the present
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or "super alggoudxfhll uMdeethisatategbhese hydrogel f or mi ng absor bent pol yners
preferably have a multiplicity of anionic, functional groups, such as

sul fonic acid, and nore typically carboxy, groups. B | es of pol yner
suitablle for dsmaitencpalymes erfe bengxku dhthﬁEfeﬁerX&?%% gan be formed
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or sul foni ﬁﬁ%a}%ggﬁ@?a’é?@#@d@%ﬁ% gﬂ oﬁé%igg%tb\?/éll known ma{J ri aﬁ}s? 23
are dedé&ri bed Fairgper; webs arpatsenbe Joingd diy3CPMRYEURG, 088 gf ynorest @'(f PES  uar y
28, 1978, 3pfnatibrikeZhnBRigisy. 4, 062, 817 (Westernman), issued Decenber 13,
1977. Hydrogel -form ng absorbent polynmers suitable for the present

I nvention
In order to give certain strength and integrity properties to the web structures,

these are generally bonded. The most broadly used technologies are (a)

20 chemical bonding or (b) thermo bonding by meiting a part of the web such. For
the latter, the fibres can be compressed, resulting in distinct bonding points,
which, for example for nonwoven materials, can cover a significant portion of the
total area, values of 20% are not uncommon. Or - particularly useful for
structures where low densities are desired - “air-through” bonding can be

25 applied, where parts of the polymers e.g. the sheath material of a BiCo-fibres are
molten by 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 -

30 additional surfactant tb render hydrophobic fibres more hydrophilic, or vice versa.

Also, post formation mechanical treatment, such as disclosed in EP application

 96108427.4 can be used to impart particularly useful properties to such
materials.



5 contain carboxy groups. These. polyners include hydrol ysed

starch- at‘\{,égl nggs%i | e graft copolyners, partiall '
9 X ) y neutralis
starch-acryllonitrile graft copolyners, starch-acrylic aci d‘i’g;rg%s?wosms

copol yners, partially neutralised starch-acrylic acid graft copol yners,
saponi fied vinyl acetate-acrylic ester c&aol ynmers, hydrolysed acrylonitrile
or acryl am de copolynmers, slightly netwo crosslinked polynmers of 10 any
of the foregoing copolyners, partially neutralised polyacrylic acid, and
slightly network crosslinked polynmers of partially neutralised polyacrylic
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hi gher and hi gbrapletet insbsifucted communication with adjoining cells. The ceﬁs in such
20 substantially open-celled foam structures have intercellular openings or
"windows" that are large enough to permit ready fluid transfer from one celi to the

other within the foam structure.

These substantially open-celled foam structures will generally have a

25 reticulated character with the individual cells being defined by a plurality of

mutually connected, three dimensionally branched webs. The strands of

polymeric material making up these branched webs can be referred to as

"struts." Open-celled foams having a typical strut-type structure are shown by

way of example in the photomicrographs of Figures 1 and 2 in the '866

30 application. As used herein, a foam material is "open-celied” if at least 80% of

the cells in the foam structure that are at least 1 micro meter in size are in fluid
communication with at least one adjacent cell. |

In addition to being open-celled, these polymeric foams are sufficiently
35  hydrophilic to permit the foam to absorb aqueous fluids in the amounts specified



10 weight of SAP to fibres have been enployed recently. Wthin this scope,
conbi nation of the SAP with binders.such as hot-nelt adhesives (such as

di sclosed in EP-A-0.695.541) or with neltable polynmeric material (such as
PE parti &Y@84¥%h be a suitable tool to inmmobilise the SARCTEA0HEing a
substructure by interparticle crosslinks; 15Fi brous SAP being m xed with
other fibres, or formng a fibrous SAvaeb; Foam structures conpri sing
differing in pore sizes etc. Inproved ab&brbent articles 20 After

havi ng descri bed absorbent articles and suitable materials, structures,
conponents or sub-conmponents in general terns, the following will describe
the specific features according to the present invention. Thereby, focus is

put on desqgé#taﬁﬂer T-Sﬁ% hﬁfﬁbl 80rfated b o fbasﬁraﬁusme@t.ré Iﬁ@nde?eﬂ&(wl\;cwﬂuhc t
wearers, an e .25re | urine L ng, equi remen n
structures.dY reqn%uglh MW%E"?\BQe&“%&%&% Ie 'Qt t‘lﬁf"‘fe ftgghg Pf'gﬁﬁﬂ?% %ﬁgfng
mechani sns pglpherizationt, e byselected Ippsthaolgmdmzam thaso treatypent grocaduresver y

| ow viscosity faeces or nenstrual fluids. 30 Regions of absorbent articles

WO 98/ 43579PCT/ US97/ 05048 25 Generally, absorﬁ.ént hygi gnéocg arti cgées are
i ntended for bERRGPAYMEriSr RANES t FRN | R/VPTERARD AN ¢ 5866 p apsed j ey
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Fespect | ve BUMAESREN 150, Tuifs “SE6 MU BAIREeD GRpeng 6, 015 HoEL Mistiafion 1
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such that t exten a sta 05|t|on o] arer romthe
crotch Hkt mblé%Etfﬁam éfggugﬁp)meswf:?fOP Ges; 1apd fqro‘}w"aﬁbgﬁm%g @259@' yaguym
wearer. 10 dewatering. After compression, and/or thermal drying/vacuum dewatering, the
polymeric foam is in a coilapsed, or unexpanded state. Non-collapsible foams,
such as those described copending U.S. Patent Application Serial No.

08/542,497 and U.S. Patent 5,260,345 are also useful as the distribution

15 material.
Superabsorbent polymers or hydrogels
20 Optionally, and often preferably, the absorbent structures according to the

present invention can comprise Superabsorbent polymers, or hydrogels. The
hydrogei-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
25 referred to as "hydrocolloids”, or "superabsorbent” materials. These hydrogel-
forming absorbent polymers preferably have a multiplicity of anionic, functional
groups, such as sulfonic acid, and more typically carboxy, groups. Examples of
pblymers suitable for use herein include those which are prepared from
polymerisable, 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
35  carboxylic or sulfonic acid groups at all. Examples for such well known materials



General ly, such articles have a | ength dinmension exceeding their width
dlnen5|qpo o8 by the article is worn such that the axis pftikerdsesgt h

di mrension i's a |gned with the height direction of the wearer when standing,
whil st the width direction of the article is aligned with a |ine extending
fromleft to right of the 15wearer. ,sBecause of the anatony of the
human wearer, the space between the | eg§ of the wearer generally confines
the space available for the article in this region. For good fit, an
absorbent article should be designed such that it fits well in the 20
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of the;absqeihient4 666983 BnBAL.S. Patérit 4184 4718c absorbent core is not placed
| ongi tud| nally centred within the article. 10The crotch region is the area

surrounding the crotch point, so as to cover the respective body openings,
respecti vel y lesth arefernedgipohsmeinnatasials Hiorwise irermakingd hydregehTagniog

extends ovey &%;”?ancelfg[;ﬁ?%@{wérﬁ kégsﬁhké@rﬁoiyﬁféﬁshof\”ﬁbr‘ﬁbllylﬁetﬁttéliseds
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| engt h. O ,acrylatef/acmgtic anid)X he rear quarter of the | engt h of t he absor bent

core do not belong to the crotch region, the rest does.

As described above, the hydrogel-forming absorbent polymers are preferably
25 slightly network crossiinked. Network crosslinking serves to render the polymer
substantially water-insoluble and, in part, determines the absorptive capacity and
extractable polytner 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 herein

30 before-referenced U.S. Patent 4,076,663, and in DE-A-4020780 (Dahmen).

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



20 The crotch region | ength being 50% of the total absorbent core
| ength has been derived for baby diapers, where it has been confirned that
this is aVOPBMATPe nmeans to describe the fluid handling ph&&EARSAHHE t he
present invention is applied in articles having drastically different
di nensions, it mght becone 25 necessary to reduce these 50% (as in the
case for Severe Incontinence articles) or2dto increase this ratio (as in the
case for Utra Light or Light Incontinence articles). In nore general
terns, this crotch region of the article should not extend nuch beyond the
di scharge region of the wearer. 30If the crothch point is positioned offset
I L Omt t P‘el m d- PQ/iVﬁﬂsltOfth% hmcﬁ»\n@?al @;eimgptsclrm_@h berg q;isaﬁséd swmﬁlﬁo%m

e total article |len in ngi inal dir n ve venl y
it 1§ but ed AHSOIRES Sr“g'&ﬂi'ga‘?{ds‘g’é’g'k{cy%ﬁtc%‘r g%&ﬁ%‘?%%% ‘?‘if"%ﬁ‘@s{”é%%om&r% J'Ls}J
of f-set. 2%hdse alermemdapl e for an article having a total core |ength of 500
mm and having a crotch point which is positioned centred, the crotch
region will extend from 125 mm away fromthe front edge ug to.,375 nm y
fromfroAt edgdVitput jiptenging:r 8t ARG neffeftes thly %HPP ’f%eBe'f?fW&rsdss%"ﬁgY\éa
front ¢ore e@sbinitios: being 200 5 nmaway fromfront core edge), the.
crotch region tends from 100 mm.to, 350 . ; er for an
article havi'ngqga(?rﬁgﬂﬁf EHB?r Jqsgmﬁrﬁ p&lﬁf r@F’C)rrB{xgH %@f %@@éﬁ%&‘ atd{ger
di st ance LcibresyTHe basit peintiptanis well estatitighedhanid Knewot c hhowener| engt hUp@LT
Lcz, the fr f ' ' Si t 4enedh; itRfsan
Lfecz = LCp%nﬁ&?ﬁ_@zreﬁﬁtgfﬁﬁ%%??@%:a%& %g ﬁghggsor%@d‘%qgg?ﬁ?ra gét?gn gg a
baby di dfer ,weight gfe$.ﬁ5 tg,({ybfpsopave been employe recently. ithin this scope,

combination of the SAP with binders such as hot-melt adhesives (such as
disclosed in EP-A-0.695.541) or with meltable polymeric material (such as PE
particles) can be a suitable tool to immobilise the SAP;
- SAP forming a substructure by interparticle crosslinks;

15 - Fibrous SAP being mixed with other fibres, or forming a fibrous SAP  web;
- Foam structures comprising differing in pore sizes etc.

Improved absorbent articles

20
After having described absorbent articles and suitable materials, structures,
components or sub-components in general terms, the following will describe the
specific features according to the present invention. Thereby, focus is put on
describing the handling of urine discharges of the respective wearers, and the
25 resulting urine handling requirement for the absorbent structures.

It should be noted, however, that the same fluid handiing mechanisms apply
to other primarily water based discharges, such as very low viscosity faeces or
menstrual fluids.

30

Regions of absorbent articles




toslpll Frs_ (i.e. of gbout 12 to 18 kg baby wei ght) whereby the size of the
article Ln ihe. 14 ade Is generally referred to as MAXI size

article has %70 f)e able to receive and retain both faecal ngg{:ﬁl‘)?%/iﬁ?ﬂ(j
urine, whereas for the context of the present invention the crotch region

has to be capable to primarily receive urine 20l oadi ngs. The total area
and size of the crotch region is - of cArse - also dependi ng on the
respective width of the absorbent core, i.e. if the core is narrower in the

crotch region than outside the crotch region, the crotch region has a
shal | er area 25 (surface) than the remaining area of the absorbent core.
Wil st it can Genereliy.capsarbent hygienia hdidsesuatRintesdedtfaeHRING WOEM arednén

o e, o the Hwdiend bf 1S BofyforSbo i incussshtianeedion IR0 PheRs amicIss: od
. i nes r

| ongi t udi ndP BRYS %freﬂf?é‘sar"?ié‘lee. ody w ﬁ% ..t@poaﬁqhg&%sgﬁgc:@é?#qﬁ%qﬁ?&gé ©

f}gnf j[ nﬁd byregidasYy diHiciofextéed eroend rthe hESpeaB@ebbdye)peem' igsn, Then degprestive
rotch_reqi on _area" ace,. L. ng:.def ji\ned : '

oot s SenBs LSt , EBSoftnt SR, G BEC IR o np e Sieins [ eon

conpl enent ayrespendinglyt wefetred dp aisctioading @eneshel Tusseurinnusedhe aftiglgs are

conpri ses ' | i y

g#]eé'l/egélﬁ{ ﬁgaﬁ%@&'ton' el WeateMSuMRi thit (R extend for@('ismﬂﬂlrﬂﬁﬁbgit@hds
0

t he front ar of the absorbent core outside the.crot eqi,on.
5 Design Cajdbrtweared pm ?Fﬁ%'%%g&gée%ij%rq% upwards; po Hbih%ﬁ Btagﬁl e
to conpar e taepAcRVTth@weacees for varying end use conditions, or
dlfferegtly sized articles, the "design capacity" has been found to 10 be a

sui t abl!@ neasure. ~For exanpl e, babies are representing a typical usage
group, but eveBemeraliyn sushsadictes have aniength siimensies P¥eRRHEI thelqwitBy of
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direction of the article is aligned with a line extending from left to right of the
15 wearer. '

Because of the anatomy of the human wearer, the space between the legs of

the wearer generally confines the space available for the article in this region.

For good fit, an absorbent article should be designed such that it fits well in the

20 crotch region. If the width of the article is excessively wide relative to the crotch

width of the wearer, the article may be deformed, which might results in
deteriorated performance, and reduced wearers comfort .

The point, where the article has its smallest width to fit best between the legs
25  of the wearer then coincides with the point on the wearer, where the distance
between the legs is the narrowest, and is - for the scope of the present invention

- referred to as the "crotch point". ' '

If the crotch point of an article is not obvious from its shape, it can be
30 determined by placing the article on a wearer of the intended user group (e.g. a
toddler) preferably in a standing position, and then placing an extensible filament
around the legs in a figure eight configuration. The point in the article
corresponding to the point of intersection of the filament is deemed to be the
crotch point of the article and consequently also of the absorbent core being

35 affixed within this article.



Anot her user group may be larger children, still suffering froma certain
form of incontinence. 20Al so, .incontinent adults can use such articles,
again with a wide range of | oading conditions, generally referred to as

| i ght i n¥@M8i43¥Ace ranging up to severe incontinence. Wi |RTT/Y$E/O0AHA
skilled in the art will readily be able to transfer the teaching to 25

ot her sizes for further discussion, focus will be put on the toddler sized
babi es. For such user, urine |oadings of@p to 75 m per voiding, with on
an average of four voidings per wearing period resulting in a total |oading
of 300 M, and voiding rates of 15 m/sec have been found to be
sufficiently representative. 30Henceforth, such articles being able to cope
wi th such requirenents should have the capability of picking up such
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the total adislehdnen the erotehyregiegisiads (whes spuntipg fro fERRt Core R9d) ,

even 20 subzsdy efotoudieengthlindibstenderupres 26%abkthestotaticoge leregthi Or.athe fodntt he

previous. and the rear quarter of the length of the absorbent core do not belong to the
crotch region, the rest does.

20
The crotch region length being 50% of the total absorbent core length has

been derived for baby diapers, where it has been confirmed that this is a suitable
means to describe the fluid handling phenomena. If the present invention is
applied in articles having drastically different dimensions, it might become

25 necessary to reduce these 50% (as in the case for Severe Incontinence articles)
or to increase this ratio (as in the case for Ultra Light or Light Incontinence
articles). In more general terms, this crotch region of the article should not exter?d
much beyond the discharge region of the wearer.

30 If the crothch point is positioned offset from the mid-point of the article, the
crotch region still covers 50% of the total article length (in longitudinal direction),
however, not evenly distributed between front and back, but proportionally
adjusted to this off-set.



As di scussed in the above for varying the dinensions of the article, one

skilled | rt wll be able to readily adopt the appr | | gn
capaci ti @'&#@&5 t her intended user groups. 25 Profiling Aﬁlpélfrr/g%ﬁgﬁ‘t?sl )

el enent of the present invention is a specific arrangement of 30 the total
absorbent capacity across the various regjons of the absorbent article
such that the fit of the absorbent artict’e on the body of the wearer i1s
still confortable even when the article is 1oaded close to or at its Design
Capacity. WD 98/43579PCT/ US97/ 05048 30 The capacity of a specific region

can be determ ned by: the basis weights of the absorbent material under
consi der at i on A§ apexawmple for gnaanticler havingra dptabesore deRgtly @é%,ﬂot mgn, and

mat eri al s n i & A ' ; ;
materiall, %@%aérgg&g?&nﬁ ivitic & pbSEBREd identredC @RReidtyh pegioar with ettend
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| 10(r:Tgpst ant )if Weltivtet point ties Sdimmensfsentowards The fdnt sore edgeatitobeingd0Be
combi neq tom%nhgw%? S $ARR Eote bGP tHig Trkch tellorPEkteHBS trah @8b- mm to 350

, mm. _
in general terms, for an article having a total core length of L¢, a crotch point
being at a distance Lcp away from the front core edge, and a crotch zone length

10 of Loz, the front edge of said crotch zone will be positioned at a distance

Lfecz = Lep "(1-Lez/ Le)-

15 For example the absorbent article can be a baby diaper, for being worn by
toddlers (i.e. of about 12 to 18 kg baby weight) whereby the size of the article in
the trade is generally referred to as MAXI! size. Then the article has to be able to
receive and retain both faecal materials and urine, whereas for the context of the
present invention the crotch region has to be capable to primarily receive urine

20 loadings. ‘

The total area and size of the crotch region is - of course - also depending on
the respective width of the absorbent core, i.e. if the core is narrower in the
crotch region than outside the crotch region, the crotch region has a smaller area '

25  (surface) than the remaining area of the absorbent core.

Whilst it can be contemplated, that the boundaries between crotch region
and the rest of the article can also be curvilinear, they are approximated within
the present description to be straight lines, perpendicular to the longitudinal axis

30 of the article.

The "crotch region” is further cb_nﬂned by the width of the core in this
respective region, and the "crotch region area" by the surface as being defined
by the crotch region length and the respective width.

35



151'f any of these paraneter is not constant (namely the width, or basis

wei ghts or conposition), one skilled in the art will readily be able to

cal cul ate the respective weighing factors or averages, such as by

sunmmar i sSWog@8@d379i nt egrating) the varying paraneter and d|ﬂKHW#@7@9Mﬁhe
respective paraneter it has been sunmarised over. 20 Hence, one way to
express the requirement of little Utimate Storage Capacity in the crotch
region is by defining that the crotch r@g on has a | ower basis capacity
than the remaining part of the absorbent structure. 25Then, the basis
capacity of the crotch region should be not nore than 0.9 tines the average
basis capacity of the remaining parts of the absorbent core preferably |ess
than 0.7 tinegas é"@b%’;ﬂémehfm’y ralsinept ¢ ee ecbtdr segionhaise abserkant faore adso

reduced basjs ca aC|t | I s of
e Capac, epmarBA At Akl RhR P RS 89 als, RBa) . SaEndifigloliatud uiE
regi on may fidht had@rahe:marmfrtheabsgrma@re quisidectheRrptid ©9IRNegi ons with
varying basis capacities. In a specific preferred design, parts of the

crotch region have essentially no ultimate storage basis capacity, and such
parts nﬁy cover 50% of the crotch region area or nore.

Design Capacity and Uitimate Storage Capacity

In order to be able to compare absorbent articles for varying end use
conditions, or differently sized articles, the "design capacity” has been found to
10 be a suitable measure.

For example, babies are representing a typical usage group, but even within
this group the amount of urine loading, frequency of loading, composition of the
urine will vary widely from smaller babies (new-born babies) to toddlers on one

15 side, but also for example among various individual toddlers.

Another user group may be larger children, still suffering from a certain form
of incontinence.

20 Also, incontinent adults can use such articles, again with a wide range of
loading conditions, generally referred to as light incontinence ranging up to
severe incontinence. '

Whilst the man skilled in the art will readily be able to transfer the teaching to
25  other sizes for further discussion, focus will be put on the toddler sized babies.
For such user, urine loadings of up to 75 mi per voiding, with on an average of
four voidings per wearing period resulting in a total loading of 300 ml, and voiding
rates of 15 mi/sec have been found to be sufficiently representative. ‘

30 Henceforth, such articles being able to cope with such requirements should
have the capability of picking up such amounts of urine, which will be referred to
for the further discussion as "design capacity".

These amounts of fluids have to be absorbed by materials which can
35  ultimately store the bodily fluids, or at least the aqueous parts of these, such that
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of havi ng | ow absorbent capacity in the crotch region is | at
Iengthmﬂg%9§@¥??onal regi ons of the absorbent core, such ggjgggﬁPgﬂ?ng t he
absorbent core into a front, mddle or rear third, or a crotch region
havi ng 50% of the total core length and conparing this to the 5 renaining
core sections. The sectional ultimate f4%id storage capacity of the crotch
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capaci ty" ileasuanoent ddearadysor bent article, and the profiling is achi eved
by shaping the article such that the crotch region has a snmaller area than

the remai ning regi ons. Consequently, the 30l ength "sect | .
capaciti es" wABlanpbsargaet aftigle £ar cggmnssrrgag%[?a@? W‘f’ha%&%ﬂpgﬂ@lr%%ﬁ'%wd
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.~ have a certain ultimate storage capability, suitable core materials according to

the present invention are described without attempting to artificially separate

such functions. Nonetheless, the ultimate storage capacity can be determined for

the total absorbent core, for regions thereof, for absorbent structures, or even

20  sub-structures, but also for materials as being used in any of the previous.

As discussed in the above for varying the dimensions of the article, one
skilled in the art will be able to readily adopt the appropriate design capacities for
other intended user groups.

25

( Profiling

An important element of the present invention is a speci_ﬁc arrangement of

30 the total absorbent capacity across the various regions of the absorbent article,

such that the fit of the absorbent article on the body of the wearer is still
comfortable even when the article is loaded close to or at its Design Capacity.

This specific arrangement is essentially aiming at providing only very little
35  ultimate storage capacity in the crotch region.



32 O course, conbinations of the two options can further sharpen the
profile. In addition to the relocation of the absorbent capacity away from
the crotch 5 region, it can be desirable to not distribute the fluid . .
st or agewanpeMasty evenly between the front and rear parts.PGHVHEO50%t can be
preferred, to adjust the capacity distribution to the specific requirenments
of the wearers anatony, and the nost often occurring usage situation. For
exanpl e, for baby diapers intended to bggoworn by active toddlers it is .
desirable to have | ess capacity in the front region 10 than in the back
region. Also for adult incontinence people, which sonetines can be

bedri dden, a rearward asymmetric ultinmate storage capacity distribution may
be beneficial (such as described in EP-A-0.692.232). In a preferred

enbodi mrent of the invention for baby diapers, less than half of 15 the
ultimate storage capacity, nore preferably less than one third of the

ul ti mate S‘rﬂ%a%‘g)aewgfbtsbeéihétregianmi lié deedminedsbyle of the crotch Legi ﬁnl f
in positione rwar i.e,.int i nore than ha
of the ultrmath® E?HPab%é’&iaﬁg&ﬁ‘?%s%‘f’&i‘é%?@@é‘?‘ Eﬁéggégg%ﬁta irds are
posi ti ofied i n{éxpeessmar ingramsoif material pecyrit aeg); However, there is a
further requi i eﬂiﬂp'abgslrb@ﬁt thBadhey Rxpesdsedsn miaaplagitpper grimgofood

e. as

rewet perfonanc een descri bed above, the | oading zone of the
absor bent amatedB® |ies generally in the crotch zone. The liquid storage

capacity is, hQuaKSS of sui@kedioh| for tine ptestnbdissusion defioed byitheegi on. 25
Consequently, .the discharged |i dui e o fr gyackbearliwadi ng
zone to the st‘%giw'r?gﬁgpg%?'?ﬂgﬁmaﬁdfﬁi?%@‘ljgﬁ?f‘{/ hi gﬂégrl%l}l d transpor\"? rates
to exceed tdomsfdnt) widtkeblongrthistdimemsia-ticle, or in conbination with an
internediate fluid handling ability, but in any case without detrinmentally

i npacting on the dryness of the article surface h inSHEh as
can be neasure'Eheb?'silﬁ’éo&gPrW%gﬁ@W?‘Bﬁgé%ﬂfeaaéﬁ%&égﬁmgﬁﬁﬁﬂgfl’?er an
insult, it de&m@gapnti al functionality of the absorbent article to retain
the discharged fluids firmy so as to avoid over-hydration of the skin of
t he wearer. |If the absorbent_ article is not | functiqni ' i's
respectls | i quiltlagpobthess wafémﬁtﬁélsdﬂﬁd?oﬁémntéﬁ?@e%%ﬁ “f"g i?é%ﬁf%?lwéﬁgfégo
of ten cal | eg ‘bmiRsition) CBRe Sdlled in the art will readily be able to calculate the
respective weighing factors or averages, such as by summarising (or integrating)
the varying parameter and dividing by the respective parameter it has been

summarised over.

20
Hence, one way to express the requirement of little Ultimate Storage
Capacity in the crotch region is by defining that the crotch region has a lower
basis capacity than the remaining part of the absorbent structure.
25 Then, the basis capacity of the crotch region should be not more than 0.9

times the average basis capacity of the remaining pars of the absorbent core
preferably less than 0.7 times. However, the most preferred design has an even
further reduced basis capacity in the crotch region, even of less than 0.3 times of
the capacity of the remaining parts of the absorbent core. The crotch region may

30 have a uniform basis capacity or comprise subregions with varying basis
capacities. In a speéiﬂc preferred design, parts of the crotch region have
essentially no ultimate storage basis capacity, and such parts may cover 50% of
the crotch region area or more.



have detrinmental effects on the condition of the skin, which can for
exanpl.e be observed by skin irritations. It has been foun n

subm t t ¥OPY4IHL Post acquisition collagen rewet 5 test g)scnr?jbke%?:/rq%gd
herein, results of less than 180 ng provi de acceptabl e perfornmance, but
that well perform ng products provide a performance of |ess than 80 ny,
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achieve the required fluid transport and internediate fluid storage 10
properties, capillary transport is an often used nechanism Such nmechani sm
depend largely on the capillaries as forned. However, such transport not
only needs toAhetrtﬁwlmymOemrtb@rMia:mmJa‘bmaﬁéioéhﬁsmdPWaﬁW'H%’éto%dpptaﬁ'tY]éﬂle a

sufficiently high fLyid &r , seictibhabtejioms ef ited absarbeah| y
nmust be abk%e P[)Oqgcrg ir%wo&@lf e%%éﬁ%?;&gﬁgigﬁ?% gh?%d gfeuﬁ{]reaﬁ ti'ni'?? t é}ea
vertical wcoke,rsgichest sa@lonyig uf ent arount’ of
fluid to sFﬁﬂcﬂe,iegmrﬁ havingh8evbegnthéotnal ¢drat lengtit @ind asmparingethisr tatke
W cki ngS heTemeinieg SresSEHions. |15, SeRy 4 v BALS (RS SR, Capadisper e T
to reach cerstehnehrirgbhsuldsthenpuor tesst thaput9°al afothenaltimati 5&?'38?33/ cﬁ% of

seci o { \&i furiier émphaveddfith§heo
pmr ?SZL?C”% t'é\l? qgﬁﬂ] g?)%ﬁ[bég??tﬁétﬁ@ﬁ]& bF8Rrally fOF ahesva furtmer émb

. .These.reqyirenments
sui tabl e rrmbmedale,vaml@étawbgreic@an%fui'Peﬁ%tcg‘;{ﬁé\i@g‘:? e'ﬁﬁ?ﬁ%}é&gff"?%'y EP
applicati Ogeé’sﬁ%t%ﬂﬂ%lof v tdvar apbemedit sapasity)port éver swee paatered ate less
dryness and acqui sition performance 25 requirenments. There, however, no
considéﬂatﬂbﬁnaﬁ%gﬂade with regard to the fit aspects of a |oaded article,
hence the performance requirenents have been achi eved while using

conventi onal Cit ' Pt i fdidiRButidih efrefirblcgn Bet deleeirteal dyan
acqui sition rﬁéo“#&'%@%%ﬁ?ﬁ_%.C_ga?r?;)gedéétﬁnutl .hee-%o l%gﬁﬁ +§4r88 f%leéiarﬁﬁle
described Healeulating itdremanaigrial B EARRCHYESAPDEOT % et erabl y nore
than 4.2 mMyseqring bharfde Sintguséctions habing /= dmov eeagibldimepsent REH 0. 6
m /sec, nor ref er abl r : . hn the fourth gush. WO

98/ 4357@PCT§?’%§W’U@Q)Mgggqgfbpg%c%&ﬁge'js&%ﬁ%gheraI All tests are
carried out at about 22 +/- 2C and at 35+/- 15%relative hunidity. The

synthetic uring g§%§] hgptrh§déﬁ§éb§8?béﬁd§nib%sq@mﬁbﬁommrﬁm@ used
11 abl e

yntrine angslasn Sl\{i?nate storagreoma gXaﬁ? an}&%gP SV%Li’t {o" Bfind B AEuIRImERT®X low

absorbent capacity in the crotch region is via limiting the superabsorbent

20 capacity in analogy to the just discussed total absorbent capacity, i.e. with
having less than 49% of the superabsorbent capacity, preferably less than 41%
and most preferably less than 23% in the crotch region.

Thus, the “reverse profiling" of the ultimate absorbent capacity can be
25 achieved by two different, non_-exclusive ways:

The first starts from a constant "basis capacity” throughout the absorbent
article, and the profiling is achieved by shaping the article such that the crotch
region has a smaller area than the remaining regions. Consequently, the

30 lengthways "sectional capacities” will be higher for the sections outside the

crotch region.

The seconds starts with reduced "basis capacity" in the "crotch region",
which - even for a rectangularly shaped core - would provide less capacity In the

35  crotch region.



10 Hill, Pennsylvania. The formula for the synthetic urine is: 2.0 g/l of
KCl; 2.0 g/l of Na2SO4; 0.85 g/l of (NH4)H2PO4; 0.15 g/1 (NH4) H2PO4; 0. 19
g/l of Cadl 2; ad 0.23 g/l of MyCl2. Al of the chem cals are of reagent
grade. Weophbsad the synthetic Uine is in the range of 6.KC10s98/04048

15Vertical w cking test The vertical wicking test is aimng at
evaluating the tine required for a fluid front to reach a certain height in
a vertical arrangenent, i.e. against grawity, as well as anount of fluid

pi cked up by the material during this time. 20 The principle of this

test is to place a sanple onto a sanple hol der equipped with el ectrodes in
formof pins, both functioning to fix the sanple in a vertical position and
to all ow generation of an electrical tiner signal. The reservoir of the
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direction during the test to ensure reproduci ble positioning in exactly
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20 _
However, there is a further requirement implied by the above designs,
namely providing good rewet perfomance. As has been described above, the
loading zone of the absorbent article lies generally in the crotch zone. The liquid
storage capacity is, however, preferably located outside the crotch region.
25 Consequently, the discharged liquid has to be transported from the loading zone
to the storage zone, either at sufficiently high fluid transport rates to exceed the

fluid delivery to the article, or in combination with an intermediate fluid handllng
ability, but in any case without detrimentally impacting on the dryness of the
article surface towards the wearer, such as can be measured by the post

30 acqusition collagen rewet method.

After an insult, it is an essential functionality of the absorbent article to retain
the discharged fluids firmly so as to avoid over-hydration of the skin of the
wearer. If the absorbent article is not well functioning in this respect, liquid

35 coming from the absorbent core back to the skin - also often called "rewet” - can



15 other, and the ones |located to the |ongitudi nal edge (322) being spaced
at dist e 8) of 22 mm away fromthese edges. The el 989 s have
a length g*ﬁmégﬁt 10 mm a dianeter of about 1 mm and argQﬁ{lghPﬁya
sharpened at their end to ease application of the sanple. The el ectrode
pins are nmade of netal. A further anode glectrode pin (327) is positioned 5
mnm next to the m ddle 20 cat hode el ectrode pin of the bottomrow The anode
(327) and the 9 cat hodes (326) are connected (schematically indicated in
figure 3a) (328) for two cathode pins and the anode pin) to a timng device

(341) allowing to nonitor the nmonent when eeIectrl C t he
anode and taue defimeaigheffeatsmemythe FQ"Q‘PB@ h%&éﬂ" a%h'g?/ F‘@ Fé?@lpig?%s
fluid in agpeehed Byeskin fatatloaswhi ch is 25 p05| ti oned between these

el ectrodes. In contrast to the general procedures outlined above, this
equi pnent is positioned and the test is executed in a tenpera
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(310), zgpchnﬂ/géé/cmzeatsaaﬁ@.bmbp’qziqrcr(.BZO) as vveII as the test specinmen are
i mrersed exactly by a depth (333) of 12 nminto the fluid. Consequently,

the el ectrodes will now have di stances (343, 338, and 339) of 44 ‘;;‘,
and 124 mm r esPkede vesquitemeartie fasuiwell ceel suitable, me@%@&% §at|§Q§ HE

| mer si on Oiecgﬂgrr@i@'r%vg%éé‘ﬁ OGS P HpplicARH 08108428, fother §i845)

this s tar Eilsclosmg the rewet and/or  skin dryness and acquisition performance

25 requirements. There, however, no consideration was made with regard to the fit
aspects of a loaded article, hence the performance requirements have been

achieved while using conventional capacity distribution profiles.

Preferably, articles have an acquisition rate of more than 3.5 mlisec in the
30 acquisition test as described herein, preferably more than 4.0 ml/sec, more
preferably more than 4.2 mi/sec for the first gush, or 0.5 mli/sec, preferably more

than 0.6 ml/sec, more preferably more than 0.7 ml/sec in the fourth gush.

35



25anount predeterm ned by inserting the sanple hol der w thout any sanple,
e.g. by 6 grans. It wll be acknow edged, that the positioning of the
sanpl e hol der (320) and the test specinen in ,a non-tilted arrangenent, has .
to be vewp9a@sitpPate on one 30 side, hut also quick, as th&CKESET/PHRHS wi | |
start sucking and wicking at first contact with the fluid. A frame (350)
into which the sanple holder can be readily inserted with the fixation
means (325) is also a part of the EKOTES4ER, but other means to achieve
rapid and non-tilted fixation can be used. WD 98/43579PCT/ US97/05048 37
The reading of the scale is nonitored as a function of tinme inmed ately
after positioning of the sanple. It has been found advantageously to
connect the scale to conputerised equi pment (340), such as being part of

t he EKOTESTER. 5As soon as the fluid reaches the first row and cl oses the
el ectrical connection between the anode (327) and the cathodes (326), these
times can be recorded by any tim njeseBrecedutas tinming unit (341) of the
EKOTESTER bei ng a conveni ent exanple. Whilst further. data processing could
be made with each of the three tinme values of one row, the further data
refer tH tienarferage of all three 10 el ectrodes per row, which generally
did not spread nore than approxi mtely +15% fromthe average. Thus, the

data generated are; the ti. depe it 0 [ jchyd ' up
by the sanpl e%élf {eeqts ﬁ?rﬁﬁﬁ'g?o?l‘?t aﬂ%%%{ ?g);i?mg éeéh#r%d%o’rc ﬁ% ﬁl%ﬂ?t 0
reach cert aiumitigy.gfite synthetierwine heed in tioe t@%tcmeﬂ‘_fodsh'é @WE@_”R@?‘QB‘Q’Q E 8o
| nportant v &Hg%ryﬁ@ﬁingear{cﬁﬁda\ﬂdﬂ bleSP&t B co Prinfacetticalt Corhpamy of Caffronds
until the | ront reaches the resRectlve hei ﬁ_‘ht.s. )
10  Hill, Pennsylvania. The formula for the synthetic urihe is: 2.0 g/l of KCI; 2.0 g/l of
Na2S04; 0.85 g/l of (NH4)H2PO4; 0.15 g/l (NH4)H2PO4; 0.19 g/l of CaCly; ad
0.23 g/l of MgCl2. All of the chemicals are of reagent grade. The pH of the

synthetic Urine is in the range of 6.0 to 6.4.

15 Vertical wicking test

The vertical wicking test is aiming at evaluating the time required for a fluid
front to reach a certain height in a vertical arrangement, i.e. against gravity, as
well as amount of fluid picked up by the material during this time.

20

The principle of this test is to place a sample onto a sample holder equipped
with electrodes in form of pins, both functioning to fix the sample in a vertical
position and to allow generation of an electrical timer signal. The reservoir of the
fluid is positioned on a scale, such that the time dependency of the ﬂujd pick up

25 in the sample resulting from the vertical wicking can be monitored. Whilst not
being essential to the test, the test is executed based on a commercially
available equipment, the EKOTESTER of Ekotec Industrietechnik Gmbl(-L
Ratingen, Germany, which also allowed electronic processing of the data.

30 The test set up is schematically depicted in Figure 3 a and b.

The equipment is essentially made of perspex, and comprises a fluid
reservoir (310) to hold 929 grams of test fluid at a liquid level height (311) of 17

mm and a sample holder (320). This reservoir is placed on a scale (315) with

35 0.1g accuracy, such as manufactured by Mettler GmbH, type PM3000.



Second, the "cunul ative flux" for each of the heights, by dividing the

anmount o{w{;{ﬁ%%’lgpl cked up by the sanple at the tinme when tmﬁ/d&@’}/gﬂ)ﬁsi s 25

reached s time and by the cross-sectional area as defined by the
cal i per nmeasurement and the 10 cm sanple width. 30 Acquisition Test
Referring to Figure 4, an absorbent str ure (410) is loaded with a 75 m
gush of synthetic urine at a rate of 15 /'s using a punp (Mdel 7520-00,
35 supplied by Cole Parner Instruments., Chicago, U S A ), froma height'of
5 cm WO 98/43579PCT/ US97/ 05048 38 above the sanple surface. The tine to

absorb the urine is recorded by a tiner. The gush is r ted at | sel
5 ni nute g@mtionather @ads indieatedt Hsoushi B Q%"’%ﬁi?'ﬂ c(%}ﬁg%ﬁﬁoé&%‘&. %réﬁf éﬁt Y

test data apRneQBANt8LReBYtrbMadats ghthdridg d@dce $34®). t est sanpl e, which can
be a conpl ete absorbent article or an absorbent structure conprising an

absorbent core, a topsheet, and a backsheet, is arranged to lie flat on a
f oam pl at f or mThglsamplei oldep@28) éx ebsant{adiyl 3 ppeapexdnlateoel anvidth (330396UA) . A

Pop of §he o indif' (i forats B! 8RB S nieRRS18r ol S Mrfitodt shoinfcAt, o0
i s i nty odufixation meanss@S) & extedding exand tgse Q!’I‘E“qurlséa,th%%eﬁ{?%&fqﬁt 0
} Eecgﬁfglcpgvvaitéh Q%‘éhdedi’glﬁf ftﬁéixw@rtdlhwebﬁdw adurifie thewest tswerdsare wprodicipleat e,
e e Sy v TR e B Y eyl ot i Fefhegipces
simul ate, fiomersionpdepth (BaBYobtheebgtiom edge ¢32Uref e sasopie Budecet 2 mm
(0. 7'OS'lb ! %nt%cttﬂ'eet\égfjﬂuid level in the reservoir (310) during the test. The sample holder
(320) is further equipped with 9 cathode electrode pins (326), arranged in three
rows in distances (334, 335, 336) of 56 mm, 95 mm, and 136 mm respectively
from the bottom edge (321) of the sample holder. There are three electrodes in
each of these rows, spaced evenly at distances (337) of 28 mm apart from each
15 other, and the ones located to the longitudinal edge (322) being spaced at
distances (338) of 22 mm away from these edges. The electrode pins have a
length of about 10 mm, a diameter of about 1 mm, and are slightly sharpened at
their end to ease application of the sample. The electrode pins are made of
metal. A further anode electrode pin (327) is positioned 5 mm next to the middle
20 cathode electrode pin of the bottom row. The anode (327) and the 9 cathodes
(326) are connected (schematically indicated in figure 3a) (328) for two cathode
pins and the anode pin) to a timing device (341) allowing to monitor the moment
when the electric circuit between the anode and the individual cathodes is
closed, such as by electrolyte test fluid in a wetted test sample which is
25 positioned between these electrodes.

In contrast to the general procedures outlined above, this equipment is
positioned and the test is executed in a temperature controlled hood set at 37°C
"and not deviating more than 3°C. The test fluid is also prepared at 37°C in a

30 temperature controlled water bath for sufficient time to allow constant
temperature of the fluid. ' '

The test fluid is filled into the reservoir (310) to have the fluid surface (312) in
level with the required height (311), e.g. by adding a predetermined amount of
35  fluid, such as 927.3 gram plus / minus 1 gram.



15by positioning weights 416, e.g. for the commonly avail able MAXI size 20
kg. As test fluid is introduced i.nto the cylinder it typically builds up
on top of the absorbent structure thereby conpleting an electrical circuit .
bet ween YMOI8438®t r odes. The test fluid is transported froRGTESPUHMISt 0 t he
test assenbly by 20 neans of a tubing of about 8 nmdianeter, which is
kept filled with test fluid. Thus the fluid starts to | eave the tubing
essentially at the same tinme the punp st3mts operating. At this tine, also
the tiner is started, and the tinmer is stopped when the absorbent structure
has absorbed the gush of urine, and the electrical contact between the

el ectrodes is broken. 25 The acquisition rate is defined as the gush
vol une absorbed (m) per unit tine(s). The acquisition rate is cal cul ated
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with sidnificantly different capacities should be eval uated (such as can be
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the test, the co m as purchased from NATURI N GrbH, Wi nhein,
Ger manyl0 under the designation of COFFI and at a basis wei ght of about
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tension. Care must be taken, that the sample has only direct contact to the

electrode pins and is not contacting the perspex plate of the holder.

The sample holder (320) is then placed in a vertical position into the test fiuid

20 reservoir (310), such that the sample holder (320) as well as the test specimen

are immersed exactly by a depth (333) of 12 mm into the fluid. Consequently, the

electrodes will now have distances (343, 338, and 339) of 44 mm, 83 mm and

124 mm respectively to the fiuid level (312), respectively. As the immersion of the

sample holder does change the reading of the scale (315), this is tarred by an

25 amount predetermined by inserting the sample holder without any sample, e.g.
by 6 grams. '

it will be acknowledged, that the positioning of the sample holder (320) and
the test specimen in a non-tilted arrangement has to be very accurate on one
30 side, but also quick, as the material will start sucking and wicking at first contact
with the fluid. A frame (350) into which the sample holder can be readily inserted
with the fixation means (325) is also a part of the EKOTESTER, but other means
to achieve rapid and non-tilted fixation can be used.



and the test sanple (520) is carefully placed flat on a |ab bench. 4
sheet s ofwbl} LaBLgeut and equilibrated collagen materi al (5110(} 5,(?/O\g/@‘{sghed
with at |east oné mlligramaccuracy, and then positioned ce onto

20 | oadi ng point of the article, and covered by perspex plate (530) of 90
mm di aneter, and about 20 mm thi ckness. A7weight (540) of 15 kg is
carefully added (also centred). After 30 +/- 2 seconds the weight and
perspex plate are carefully renoved again, and the collagen filnms are
rewei ghed. 25The Post Acquisition Coll agen Rewet Method result is the

I st I ck | fil d
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type and anoun |ng the anount afid size of the absorbent
material, or by variations in the applicable pressure. Having once defined
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the absgy be@iec%b&é@|p%rQ6wCWrﬁcr$géHétalllthd ot rypssemmreanabeammumny &/-
| aboratory conditions, such as when

articles Iogﬁ%? er controlle
executing o ram N 8VHA98t i ng capability assessment tests, e.g. the
acquisition test as described above. This test can al so be appl led to used

articles sugf,a WagihdYaneratdBdrel N€ |
- the time dependent amount of fluid which is picked up by the sample  after
15 immersion, and
- the time required for the fluid to reach certain heights.

From these, for each of the three heights two important values can be read
and reported: -

20
First, the times in seconds until the fluid front reaches the respective heights.
Second, the "cumulative flux" for each of the heights, by dividing
- the amount of fluid picked up by the sample at the time when this  height is
25 reached
- by this time
- and by the cross-sectional area as defined by the caliper measurement
and the 10 cm sample width. '
30

Acquisition Test

Referring to Figure 4, an absorbent structure (410) is loaded with a 75 ml
gush of synthetic urine at a rate of 15 ml/s using a pump (Model 7520-00,
35 supplied by Cole Parmer Instru_ments., Chicago, U.S.A)), from a height of 5 cm



15 diapers, |oad themunder real use conditions, after which the articles
are eval uated under appropriate hygi.enic conditions. The waiting tine

bet ween the | oadi ng and the eval uati on should not bee too |on t hough. it
has beeWd 884372 at |east for the designs as tested in th@CEQ%ﬁHW@éS

descri bed below - the waiting tine has only very little inpact on the fluid
distribution results. 20 In order to determne the fluid distribution
in an absorbent structure or article, tB& |oaded article is weighed and
then laid out flat (optionally after cutting through the leg elastics so as
to easy the flattening) and marked along its longitudinal axis in quarters.
Then, the article is cut along lines perpendicular to 25the |ongitudinal
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strong pr OéulffclagtM IoadeddCMMMstrdﬂt@aragemnM byileading feyrdittesect i ons) ,

the total weight as well as the sectional weights can be adjusted by the

dry weight of the article. To do so, the sectional hts can
det er nisned f ofhe éesitsampleaybickrcan bg a B‘P'QB@I‘%EE’Q gbéﬁ@ ﬁé’f\ﬁéyabb%ﬂme"t

done on a ét@uét@resccﬁnﬁ?prm’ ®glush | absdrbent -care, abdopshéet, samk a i backsbeeheis

tested di he t t |

Lot o ARt o b he heh Arh %, RO %y GRAH A R L Ribate a2 o

adj ust ed aetwhitinis showr)i & petspex plate 413 having athaem diageterPRENBASMIS | be’
‘) ﬁrgpgr;f{“@ ?’lgf}ﬁl?@é{? dr" k' Bioe Qﬁ REoh! ﬂﬂasloadm? zone TBE thie Stiuttupé. t he

IS expresse ercent a unt of

f1ui d Hei n§ypthetientrine, '%tﬂ*t%lﬁege@t 'p"wc hfé’élgﬁh% Cé’ﬁ'Bg%g't‘ggﬂ%‘#m e
10Densi t y/ grieldpiatd b&ﬁbﬁemggmemrmate lokatext onntbe loweat sefaceedf theea
such as by ttin a ty 4l
acour acy. e%'fe,par%r\@é%v&@hm%e ﬁaé%' tf‘?ﬁe aﬁﬁﬁ‘ﬁdg%%ﬂ'ukﬁlré 4102a%e dedirbdes

are connected to the timer. Loads 416 are placed on top of the plate to simulate,

for example a baby's weight. A pressure of about 50g cm-2 (0.7psi) is achieved

15 by positioning weights 416, e.g. for the commonly available MAXI size 20 kg.

As test fluid is introduced into the cylinder it typically builds up on top of the
absorbent structure thereby completing an electrical circuit between the
electrodes. The test fluid is transported from the pump to the test assembly by

20 means of a tubing of about 8 mm diameter, which is kept filled with test fluid.
Thus the fluid starts to leave the tubing essentially at the same time the pump
starts operating. At this time, aiso the timer is started, and the timer is stopped
when the absorbent structure has absorbed the gush of urine, and the electrical
contact between the electrodes is broken.

25
The acquisition rate is defined as the gush volume absorbed (ml) per unit
time(s). The acquisition rate is calculated for each gush introduced into the
sample. Of particular interest in view of the current invention are the first and the
last of the four gushes.
30

This test is primarily designed to evaluate products generally referred to as
MAXI size products for a design capacity of about 300 mi, and having a
respective Ultimate Storage Capacity of about 300 mi to 400 ml. if products with
significantly different capacities should be evaluated (such as can be envisaged
35  for adult incontinence products), the settings in particular of the fluid volume per



pressure of 550 Pa (0.08 psi) for an test area of 50 nmdianeter. Basis

wei ght. 15«&?938/4‘9@‘}9%'[ per unit area expressed in g/ nR, calipgfr/gy@ieesed in
nm @ 550 Pa” pressure, and.density expressed in g/cnB can be readily

cal cul ated. Teabag Centrifuge Capacity Test (TCC test) 20 Wil st the TCC
test has been devel oped specifically fﬁé superabsorbent materials, it can
readily be applied to other absorbent ?erials. The Teabag
Centrifuge Capacity test neasures the Teabag Centrifuge 25 Capacity val ues,

whi ch are a nmeasure of the retention of liquids in the absorbent materials.
The absorbent material is placed wthi

.a "teabaq., Lmersed_in % by
wei ght sodiguah ciogid Be %Pﬁ?ﬁoﬁPWBP”%‘GRﬁ%BE%t ag%lj Ok Kish t%téﬂ?m‘i’%é’%é%ﬁor 3
30m nut es. ZPScify2lahd thé debRatibatfRimeite biandarl test phototol shuaild betresordedi ght  of
the dry material is the absorptive capacity of the absorbent nmaterial.
Two litres of 0.9% by weight sodiumchloride in distilled water is poured

into a tray having dinmensions 24 cmx 30 cmx 5 cm The liquid filling
hei ght should 35 beﬁgpgkgéis%h C%g%ﬂﬁ%é@ﬁgﬁwg?éfeﬁmg%)- The teabag
pouch has di nmensi ons—o. X 0.5 cmand IS available from Teekanne in
Dussel dorf, Germany. The pouch is heat sealable with a standard kitchen

pl astic bag sefblr0esstitig e test VMEIBARGEPHilE ds purdtrased, fremGNATAHYIN  The
teabag is opened Py, carer Wblnafyit Lhdd e BRLIALLY. oPCHRA SRS atVE sl
weight of about 289_/_m2 is prepared by being cut into sheets of 30 mm diameter
10 e.g. by using a sample cutter device, and by equilibrating the film in the
controlled environment of the test room (see above) for at least 12 hours
(tweezers are to be used for all handling of the collagen film).

At least 5 minutes, but not more than 6 minutes after the last gush of the
15 above acquisition test is absorbed, the cover plate and weights are removed,
and the test sample (520) is carefully placed flat on a lab bench.

4 sheets of the precut and equilibrated collagen material (510) are weighed

with at least one milligram accuracy, and then positioned centred onto the

20 loading point of the article, and covered by perspex plate (530) of 90 mm

diameter, and about 20 mm thickness. A weight (540) of 15 kg is carefully added

(also centred). After 30 +/- 2 seconds the weight and perspex plate are carefully
‘removed again, and the collagen films are reweighed. '

25 The Post Acquisition Collagen Rewet Method result is the moisture pick up of
the collagen film, expressed in mg.

It should be noted further, that this testing protocol can be adjusted easily
according to specific product types, such as different baby diaper sizes, or adult

30 incontinence articles, or catamenial articles, or by the variation in the type and
amount of loading fluid, the amount and size of the absorbent material, or by
variations in the applicable pressure. Having once defined these relevant
parameters, such modifications will be obvious to one skilled in the art. When
_considering the results from the adjusted test protocol the products can easily be

35 optimising these identified relevant parameter such as in a designed experiment



About 0.200g of the sanple of the absorbent material, accurately weighed to
+1- 0.005g, is placed in the teabag. The teabag is then closed wth a heat
sealer. 10 This is called the sanple teabag. An enpty teabag is sealed and

used as wodlsaB®s = The sanpl e teabag and the bl ank teabagTarse7o3mes | aid
on the surface of the saline solution, and submerged for about 5 seconds
using a spatula to allow 15conplete wetting (the teabags wll float on the

surface of the saline solution but are ghen conpletely wetted). The tiner
is started i mMmedi ately. After 20 mi nutes soaking tine the sanple teabag. and
t he bl ank teabag are renoved fromthe saline solution, and placed in a
Bauknecht WS5130, Bosch 772 NZK096 or equi val ent centrifuge (230 nm

di aneter), t .ea st er ] hi,uge
packet . TheSeuill (6 SRRl SiatsTica Rnods Bihtiedf B e jBe It
speed i ncr easditiongii ckly to 1,400 rpm Once the centrifuge has been
stabilised at 1,400 rpmthe tinmer is started. After 3 mnutes, the
centrifuge is stopped. 25The sanpl e teabag and t he bl ank teabag are renoved

and wei ghed separately. The Teabag Centrifuge Capacity (TCC) for
the sanpl e of absorbent material BOiddistibutioatest as fol | ows: WO _
98/ 43579PCT/ US97/ 05048 43 Al so, specific parts of the structures or the

total absorbent articles can be neasured, such. as "sectionglo; .cut O?Lj}e[sdh
) e

i .e. | ooking dhefhid distibuties test isciNNiRg at determinipg the, amount of {ighid &

cutting i s @iea deRAFSpArtef fHe AbsdrBeht aticlelsr curé istruetuse. det er mi ned poi nt's
of the longitudinal axis of the article. In particular, the definition
10 This test can be applied to articles loaded under controlled laboratory
conditions, such as when executing other liquid handling capability assessment
tests, e.g. the acquisition test as described above.

This test can also be applied to used articles such a when babies wear the
15 diapers, load them under real use conditions, after which the articles are
evaluated under appropriate hygienic conditions. The waiting time between the
loading and the evaluation should not bee too long, though it has been found - at
least for the designs as tested in the examples described below - the waiting time
has only Very little impact on the fluid distribution results.

In order to determine the fluid distribution in an absorbent structure or article,
the loaded article is weighed and then laid out flat (optionally after cutting
through the leg elastics so as to easy the flattening) and marked along its
longitudinal axis in quarters. Then, the article is cut along lines perpendicular to

25  the longitudinal line, whereby care must be taken to not squeeze out liquid. This
can be best achieved by using a JCD paper cutter, or a scalpel .

Each segment is weighed, and the result rated to the total weight.

30 For articles having a strong profiling (i.e. different material weights in different
sections), the total weight as well as the sectional weights can be adjusted by the
dry weight of the article. To do so, the sectional weights can be determined for
“sister diapers” (i.e. diapers made the same way, and - if done on a large scale
production line - at about the same time as the tested diaper. If then the total

35 article should have different weights, the sectional weights can be further



5 of the "crotch region" as described above allows to determ ne the "crotch
region c I LY, Other cut-outs can be used to determ ne g-rP8si 5048

capaci ty%?gﬁ.mégwt he anount of capacity contained in a unit area of the
specific region of the article. Depending on the size of the unit area
(preferably 2 cmby 2 cn) the defines how nuch averaging is taking place -

naturally, the smaller the size, the | eéd 10averaging wll occur. Utimte
St orage Capacity In order to determine or evaluate the Utimte
Desi gn Storage Capacity of an 15 absorbent article, a nunber of nethods
have been proposed. In the context of the present invention, it is

assuned, t hajustdie ddcoidimg eoSthis argdio Caysare i aspuatingn that: the Jgwatians wWilhks the
ultimate a by holfpeidtdtivhslual el enents or material. For

t hese i ndi-BFog{Ja %%%aﬁ%%(? gﬁé\l}gr?ome\/\el | 20 established techni ques can be
applied as long as these are applied consistently throughout the

conpari son. FaheG%adPbethd Meid distriBagoCeadtris lexgeesSaddoi peycentagea|tog datahnd

wel | establishe r. superabsar he VI f such SAP
Tat er ab e, BHRUN o BURHEE0 REFE B beRBInER Oy e 4 . e

i ndi vidual materials are known, the total article capacity can be - -

cal cul ated by nmultiplying these values (in nm/g) wth the weight of the
material used in the article. For materials having a dedicated
functionality other than ultimte storage of 30 fluids - such as
acquisition layers and the like - the ultimte storage capacity can be

negl ected, either as suchggﬁgsggﬁl l E? o very | ow capacity
val ues 1@onpared to the d ' %U%QSSRN' ﬁ?gﬂ%*@; Lit terials, or as
such nmaterials are intended to not be |oaded with fluid, and thus shoul d

gg} Zg; ‘;9}32‘13_} [J égl*?%g'é'ﬁﬁ‘ ﬁeaEggﬁﬁfd Wrbh Rch 88 Cﬁyﬁﬁﬁtﬂi‘%t ®ithad Sampi® cutter is

weighed to at least 0.1% ggcu%ggy.e\éaalliggut'ig Mmeastfed QHbLP LA pphikd! s 5
pressure of 550 Pa (0.08 psi) for an test area of 50 mm diameter. Basis weight

15 as weight per unit area expressed in g/m2, caliper expressed in mm @ 550 Pa
pressure, and density expressed in g/cm3 can be readily calculated.

Teabag Centrifuge Capacity Test (TCC test)
20
Whilst the TCC test has been developed specifically for superabsorbent

materials, it can readily be applied to other absorbent_materials.

_ The Teabag Centrifuge Capacity test measures the Teabag Centrifuge
| 25 Capacity values, which are a measure of the retention of liquids in the absorbent
materials. '

The absorbent materiai 'is placed within a "teabag", immersed in a 0.9% by

weight sodium chioride solution for 20 minutes, and then centrifuged for 3

30 minutes. The ratio of the retained liquid weight to the initial weight of the dry
material is the absorptive capacity of the absorbent material. '

Two litres of 0.9% by weight sodium chloride in distilled water is poured into
a tray having dimensions 24 cm x 30 cm x 5 cm. The liquid filling height shouid
35 be about 3 cm.



“For conparing various designs and material properties, two materials have
been used to replace a conventional .tissue, such as a high wet strength
tissue of a basis weight of 22.5 g/n2 as produced by Strepp, Kreuzau, .
Ger many WAJ8M3¥&f erence NCB. Typical liquid transport proB&ffYS&Y0504% such
tissues are listed in 10Table 1. First, '‘a high flux distribution
mat eri al was evaluated (exanple 1.1), mhlch has been nade by starting from
a wetlaid chenmically bonded web having 42basi s wei ght of 150 gsm and a
density of 0.094 g/cnB, consisting of a fibre blend of 15 - 90% by wei ght
(of the fibre blend) of chemcally-stiffened, tw sted cellul ose (CS),
commercially avail abl e under the designation "CMC' from Wyer haeuser Co.
US; - 10% by weight (of the fibre blend) of eucal yptus type fibres,

20bonded by 24 f(‘é%fab%g sdﬁ%hoﬁa{/\gﬁﬁéngbﬁi‘% 9fcnaxp9'sveﬁ,raﬁ@ns %%M@%rﬁes' n

mar keted b st Patft erson der.,.the tr narre

Par ezTM 637erkanne in Dusssidpe, Gesmanyn E&P@bb'f’é?ﬁagcfela@ e yytht arsta

treat ment Ra&mrplém rbg Sse'éﬂingt denicev ¢¢.gapvVACHIFACK2t ﬁeq&dxmoﬂ(mpsz mn

W th ab%\nd a the teeth of 6 nm being 1.0 nm spaced apart, as

descri bdd | H’@Pé‘ ‘detail in EP application 96108427.4. A further thermally

bonded wet laid nmaterial (exanple 1.2) has been made 30 by using 60% of the

chem cal l'y-st %qugggwi%@%ﬁee%} %{a%f@uy &gt paitibIpUSALYBUHEn Wilghéd br es

as used in above buti on .mat erj al gnd 10

| St.r
% of eccen¥boyt OF00gefthg/samplgfdn Blaééo\rihed&é%atﬁ% ﬁﬁ‘“ér ately Yisiahed to
hydr ophi | i Deg0Sga9 et indthenteabalge TRE teabag, is [thenl MdbwltHCEGHSﬂ'séEBANESE,

hi s wab. héﬂmsiﬁ'aﬁ’eﬁiﬁ'hé@Pg‘%‘*%éa;%?ﬁeoéﬁ‘v‘é‘?ft GRRER PR AR Rl Y s

t echnol ogy bignkahl strom Inc., US, at a basis weight of 150 gsm and a density
of 0.11 g/cn8B.

The sample teabag and the blank teabag are then laid on the surface of the
saline solution, and submerged for about 5 seconds using a spatula to allow
15 complete wetting (the teabags will float on the surface of the saline solution but
are then completely wetted). The timer is started immediately.
After 20 minutes soaking time the sample teabag and the blank teabag are
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
20  the outer wall of the centrifuge basket. The centrifuge lid is closed, the centrifuge
is started, and the speed increased quickly to 1,400 rpm. Once the centrifuge
has been stabilised at 1,400 rpm the timer is started. After 3 minutes, the
centrifuge is stopped.

25 The sample teabag and the blank teabag are removed and weighed
separately.

The Teabag Centrifuge Capacity (TCC) for the sample of absorbent material
30 s calculated as follows:

TCC = [(sample téabag weight after centrifuging) - (blank teabag weight after
centrifuging) - (dry absorbent material weight)] + (dry absorbent material weight).



When being submtted to the Vertical Wcking Test as descri bed above, the

Smat eri gl 9 d the results as shown in Table 1: Table 1
time in
[ sec] ﬁf)’?g gJQ./gl Exanpl e 1.2Exanple 1.3 to reach8.3 cm 1. %d;)(ejg&zdé&fzw

12.4 cm 45 sec 165 not reached Flux in [m/sec/cn2] at 8.3 cm 0. 32
43

Also, specific parts of the structures or the total absorbent articies can be
measured, such as "sectional" cut outs, i.e. looking at parts of the structure or the
total article, whereby the cutting is done across the full width of the article at
determined points of the longitudinal axis of the article. In particular, the definition

5  of the "crotch region” as described above allows to determine the "crotch region
capacity". Other cut-outs can be used to determine a "basis capacity” (i.e. the
amount of capacity contained in a unit area of the specific region of the article.
Depending on the size of the unit area (preferably 2 cm by 2 cm) the defines how
much averaging is taking place - naturally, the smaller the size, the less

10 averaging will occur.

Ultimate Storage Capacity

In order to determine or evaluate the Ultimate Design Storage Capacity of an
15 absorbent article, a number of methods have been proposed.

In the context of the present invention, it is assumed, that the Ultimate
Storage Capacity of an article is the sum of the ultimate absorbent capacities of
the individual elements or material. For these individual components, various well
20 established techniques can be applied as long as these are applied consistently
throughout the comparison. For example, the Tea Bag Centrifuge Capacity as
developed and well established for superabsorbent polymers (SAP) can be used

for such SAP materials, but also for others (see above).

25 Once the capacities for the individual materials are known, the total article
capacity can be calculated by multiplying these values (in mi/g) with the weight of
the material used in the article.

For materials having a dedicated functionality other than ultimate storage of
30 fluids - such as acquisition layers and the like - the ultimate storage capacity can
be neglected, either as such materials do in fact have only very low capacity
values compared to the dedicated ultimate fiuid storage materials, or as such
materials are intended to not be loaded with fluid, and thus should release their
fluid to the other ultimate storage materials.
35



0.06 <0.02 12.4 cm 0.16 0.04 not reached Thus Exanple 1.2 does provide

i nproved perfornmance over the conventional tissues of exanple 1.3, which
however, still is significantly inferior to the ones of the particularly
pref err WOAB48#1%l of exanple 1.1. General product descri RGTGHSINAFMEt t he
present invention is applicable to a broad range of products, the 25
particul ar benefits have been exenplified in the context .of baby diapers,
and thereby for diapers intended for babfes in the range of 8 to 18 kg,
also called "MAXI" size. For such products, typical dinensions are the ones
of PAMPERS BABY DRY PLUS MAXI/ MAXI PLUS, such as nmarketed by Procter &
Ganbl e t hroughout various countries in Europe: 30 |engthw dth
(x-direction)(y-direction) total diaper499 m#A30 nm absorbent core438 mm 35

- core ear w dthll5 mm Examples and evaluation

Distribution materials

For comparing various designs and material properties, two materials have
been used to replace a conventional tissue, such as a high wet strength tissue of
a basis weight of 22.5 g/m2 as produced by Strepp, Kreuzau, Germany under
reference NCB. Typical liquid transport properties for such tissues are listed in
10 Table 1. '

First, a high flux distribution material was evaluated (example 1.1), which has
been made by starting from a wetlaid chemically bonded web havin‘g a basis
weight of 150 gsm and a density of 0.094 g/cm3, consisting of a fibre blend of

15 |
- 90% by weight (of the fibre blend) of chemically-stiffened, twisted cellulose:
(CS), commercially available under the designation "CMC" from Weyerhaeuser
Co., US;
- 10% by weight (of the fibre blend) of eucalyptus type fibres,

20 " bonded by 2 % per weight of fibre blend of a polyacrylamide-glyoxal  resin
marketed by Cytec Industries, West Patterson; NJ, USA, under the trade name
ParezTM 631 NC.

This has then been subjected to a post formation treatment between two rolis

25  atan overlap depth of the peaks of 0.2 mm with a width of a the teeth of 0.6 mm,

being 1.0 mm spaced apart, as described in more detail in EP application
96108427 4.

A further thermally bonded wet laid material (example 1.2) has been made

30 by using 60% of the chemically-stiffened twisted cellulose, 30% of said
eucalyptus type fibres as used in above described chemically bonded distribution
material, and 10 % of eccentric, PE sheath/PET core BiCo fibres having a
permanent hydrophilizer incorporated into the PE resin, produced by HOECHST
'CELANESE, US, under the designation Celbond ® T255. After conventional wet-

35  laying, this web has been thermally bonded by conventional air-through bonding



WO 98/ 43579PCT/ US97/ 05048 46 core "crotch”"102 mm During use, the design
of these i is such that it fits essentially symetri

conpari ng hée/ﬂesz% ension into the waist regions of the frontpéjtr)(l)js%%g??lhe back.
The crotch point coincides with the "loading point", positioned (both for
boy and girl babies) 4.9 cmtowards the gont wai st region of the

m d-sectional point of the article and 17"cmfromfront core edge.
Consequently, the crotch region extends - when starting to count fromthe
front waist end of the absorbent core (at 0 cn) towards the rear end (at
43.8 cm) - from6.1 cmup to 27.8 cm 10  The prodycts exenplifying.the
present i nvieshholegsrhy @bfgterpm Ing..ddBi aka Basisweighteofc PO %ﬂ‘% éﬁfé‘ty | e
product, ang 14hgemBodified as outlined in the specific exanples. 15These
products contain in their storage core about 20 g of conventional northern

sof twood airfelt, and about 10 g of superabsorbent material such a
comerci al | y awndnabéiagfsubmitied dd tlae MarticaibMjcking Teatasideseribed:abeygicthgane

FAVOR S . %}f(m, i~a{- has a theoretical capacity
of 31 m@gﬁﬁ%&?gga\&pﬁéﬁ@%@%ﬂ@% g ?E)ﬁiﬁ-tggiga{éi rfelt provides a design 20
capacity for such articles of about 390 ml. Additionally, the core -
conprises an "acquisition patch" overlpdagi@ 4t he storage core on a | ength of
25.4 cm beginning from28 cmoff the front core edge towards the rear.
This patch is made of air-laid chemcally treated stiffened cellulosic
material (CS) supplied by WyExdmplestn Co., Exaropiget.2t h&Example 1d@si gnati on

of "CMC' fu I.0Ni 25 acquisition/distribution |ayer having a
basi s mé‘?ghW%'@é@ﬁ? ﬂgﬁgelg/nﬂ In the context of the p:?;ts nt

exenpl i fi catd achhe 813 ¢Mate st olh§€Ccapacity dtPthese m&@rials is set to
zero, as the fluid igzasgHmed t oghgegenoved frofgs hi ot reached

acqui sition/distribytign er so as this layer is ready for re-loading at
r epeat ed gufﬂ-@‘s n bEQS%PzWéft 30 The core desi@&g is such that a mx of
SAP and airfelt i8.%uwmrlying (in0BRe direction @8@ards t#0%earer) a thin

| ayer of.pure airfigl The shape ofgptilge core isgaunost rgtreaghddr wWith a
si ze offl§138 nmm byﬁ?lécrr‘%n wth a sl?'ghtly narrowed width at the crotch

poi nt having a width of 102 nm The mi xed layer is profiled in 47 basis

wei ght, such t Hajus@E gk Ve Yoes ppovide impraied herforaranceadvier ¢he sonventional

appr oxi mat e't%s&ess ]:a?lelxgr\{'\\%ie 1.3, which however, still is significantly inferior to the ones of
the particularly preferred material of example 1.1. '

20

General product description

Whilst the present invention is applicable to a broad range of products, the

25 particular benefits have been exemplified in the context of baby diapers, and

thereby for diapers intended for babies in the range of 8 to 18 kg, also called

“MAXI" size. For such products, typical dimensions are the ones of PAMPERS

BABY DRY PLUS MAXI/MAXI PLUS, such as marketed by Procter & Gamble
throughout various countries in Europe:

30
~ length width
(x-direction) (y-direction)
- total diaper 499 mm 430 mm
- absorbent core 438 mm

35 - core ear width 115 mm



1st quarter (front)140 m 52nd quarter130 ml 3rd quarter70 m 4th quarter
(rear)50 nl 10Fit inprovenents The first test ains at supporting the
effect of redistribution of the storage capacity alone. To do so, a "fit

st udy" NUROBESH conduct ed, whereby two products have beenPSTGéﬁ%@%P"?)n pi | ot
meking facilities. First, a reference product 15 was made aim ng at
replicating the marketed product as descri bed above, differing fromthe
latter by having no acquisition patch& Thi s product was conpared to a
"reverse profiled" design (exanple 2.1) differing only in that the capacity
profile was differently phased, such that the 20capacity profile is as
follows: 1st quarter (front)120 m 2nd quarter70 m 3rd quarter60nil 254t h
quarter. (r&se)édicH These have been tested in a "fi02 mtrudy”. Thereby,
test and reference products were artificially |oaded with synthetic urine,
and the fit rating of experienced nothers was recorded, each for the dry

di aper, anDurihgnusi the 3Bisigrenf, tésestanitlehis 5o thaind fitkeresseotalboo n of

S1¥|n§ hg;%ﬁgme'tﬂ?au wherl %mS?ﬁ %@@H@nsuérhiﬁt W@W&idt lbhs roﬂhélﬂoﬁﬂtb t he

AN LSO e A s g T 8‘9‘2'%0??5' #@é’é&”iﬁt)

boy and girl babies) 4.9 cm towards the front waist region of the mid-sectional
point of the article and 17 cm from front core edge. Consequently, the crotch
region extends - when starting to count from the front waist end of the absorbent
core (at0 cm) towards the rear end (at 43.8 cm) - from 6.1 cm up to 27.8 cm.

10
The products exemplifying the present invention are generally derived from
these commercially available product, and then modified as outlined in the
specific examples.
15 These products contain in their storage core about 20 g of conventional

northern softwood airfelt, and about 10 g of superabsorbent material such a
commercially available from Stockhausen GmbH, Germany under the trade
name FAVOR SXM, type 100. The superabsorbent material has a theoretical
capacity of 31 ml/g, which together with 4 mi/g for the airfelt provides a design
20 capacity for such articles of about 390 ml. Additionally, the core comprises an
"acquisition patch” overlying the storage core on a length of 25.4 cm, beginning
from 28 cm off the front core edge towards the rear. This patch is made of air-laid
chemically treated stiffened cellulosic material (CS) supplied by Weyerhaeuser
Co., US under the trade designation of “CMC” functioning as an
25  acquisition/distribution layer having a basis weight of about 295 g/m2. In the
context of the present exemplification the ultimate storage capacity of these
materials is set to zero, as the fluid is assumed to be removed from this
acquisition/distribution layer so as this layer is ready for re-loading at repeated
gushes (see above).
30
The core design is such that a mix of SAP and airfelt is overlying (in the
direction towards the wearer) a thin layer of pure airfelt. The shape of the core is
almost rectangular with a size of 438 mm by 115 mm, with a slightly narrowed
width at the crotch point having a width of 102 mm. The mixed layer is profiled in



WD 98/ 43579PCT/ US97/ 05048 48 The products were placed anong 17 randomy

selected babies. 5 T ,
100 5 & ORIz able 2 Exanpl e 2.. 2 Exanple 2.1 2.6 2,038 /08048 2 ©

47

basis weight, such that a lengthwise capacity distribution profile is approximately

as follows:
1st quarter (front) 140 mi
5 2nd quarter 130 ml
, 3rd quarter 70 mi -
4th quarter (rear) 50 mi
10 o '. ~ Fit improvements

The first test aims at supporting the effect of redistribution of the storage
capacity alone. To do so, a “fit study” has been conducted, whereby two
products have been produced on pilot making facilities. First, a reference product

15 was made aiming at replicating the marketed product as described above,
differing from the latter by having no acquisition patch.:

This product was compared to a “reverse profiled” design (example 2.1)
differing only in that the capacity profile was differently phased, such that the
20 capacity profile is as follows: '

1st quarter (front) 120 mi
2nd quarter 70 mi
3rd quarter 60 mi

25 4th quarter (rear) 140 mi

These have been tested in a "fit study". Thereby, test and reference
products were artificially loaded with synthetic urine, and the fit rating of
experienced mothers was recorded, each for the dry diaper, and when being

30 loaded, first with 150 ml, and then with 300 mi of synthetic urine.

For each product, the "overall" fit rating and the "fit between legs" rating for
the various loading have been questioned.

35 The rating was categorised into a scale from 0 (poor) to 4 (excellent).



This clearly shows the poorer fit assessnent of a conventionally profiled
- diaper in contrast to a reversed profiled one. 20 Perfornmance inpact of
reverse profiling (m xed cores) However, consunmers do not want to .
conpr om We 98@BF8r mance for fit inprovenents. To assess t hBCT{HSATOS04F t he
various' designs on performance, 25products have been conpared in

| aboratory testing for the highly rel evant paranmeter of fluid acquisition
per formance and rewet. For this test48 products have been produced on a
full scale pilot line, with one reference product replicating current

mar ket product design (exanple 3.1), 30 except for having the acquisition
patch being replaced by a thernmally air-through bonded synthetic

acqui sition | ayer made by airlaying 63% eccentric PE/PP Bi Co fibres (code
ESEWA ex Dana | 9 ictdtbassigyt her n sof t wood
pulp into a \Aﬁbh%g%@ﬁgfﬂ%? o&%ﬁ‘%%%ﬁr@ﬁ?asﬁwggggnm t?a%'feg'o. 04 g/cnB, at
a basis weight of 120 gsm (exanple 3.3). The next product was a 49

conbi nati on of exanple 3.3 with the reverse capacity profile as Llescribed

in exanmple 2.1. The third product (exanple 3.1) differed fromthis
| ast in>further conprising 5an thermally bonded wet |aid material as

described in exanple 1.2. Table 3 Fables2.1Ex. 3.2Ex. 3.3 10 Capacity .

di str.reversereversecrotch Acquisition. material--- air through bonded web
all)---- :

( ) Example 2.2 Example 2.1

Fit rating mother _
10  Overall fit 2.6 : g 2.0

Fit between the legs

when dry 3.0 ' 2.0
at 150 ml 29 1.9

15 at300ml : 2.6 1.4

This clearly shows the poorer fit assessment of a conventionally - profiled
diaper in contrast to a reversed profiled one.

20 _
Performance impact of reverse profiling (mixed cores)

However, consumers do not want to compromise performance for fit

improvements. To assess the impact of the various designs on performance,

25  products have been compared in laboratory testing for the highly relevant
parameter of fluid acquisition performance and rewet.

For this test, products have been produced on a full scale pilot line, with one

reference product replicating current market product design (example 3.1),

30 except for having the acquisition patch being replaced by a thermally air-through
bonded synthetic acquisition layer made by airlaying 63% eccentric PE/PP BiCo

fibres (code ESEWA ex Danaklon AB, DK) together with 37% conventional

southern softwood pulp into a web and airthrough bonding this to a density of

0.04 g/cm3, at a basis weight of 120 gsm (example 3.3). The next product was a



Di strhrSrat.wet | ai dconvent, tissue for both 15air through Fluid distr. [%
crotch58 uisition test [m/sec] 201st gush2.93.6 .3

gushO. 19%%64%%@ Col |l agen rewet [ng] crotch268283262 back2§§y11§972/%5048 These
data denonstrate, that - whilst reverse profiling on its own does inprove
the fluid distribution by providing |ess,gapacity in the crotch zone - this
benefit is conprom sed by Poorer rewet performance, in particular in the
rear of the article. Using an already inproved fluid distribution materi al

i mproves on this 30drawback wi thout detrinentally inpacting on the fluid

Pt > acx \ L1y 1 npa e
ST bUt o0 of e ach s ion 9eLoVREGE, .2 SoL Y b aLobdP R
example 2.1.

The third product (example 3.1) differed from this last in further comprising
5 an thermally bonded wet laid material as described in example 1.2.

Table 3
. Ex.3.4 Ex. 3.2 Ex. 3.3
10 Capacity distr. reverse reverse crotch
Acquisition. material --—-- air through bonded web (all)-—--
Distr. mat. wet laid convent. tissue for both
15 air through
Fluid distr. [%]
crotch 58 55 79
Acquisition test [mi/sec] |
20 1st gush 29 3.6. 3.2
4th gush 0.19 0.10 0.16
Collagen rewet {mg]
crotch 268 283 262
back 25 72 12

25
These data demonstrate, that - whilst reverse profiling on its own does
improve the fluid distribution by providing less capacity in the crotch zone - this
benefit is compromised by poorer rewet performance, in particular in the rear of
the article. Using an aiready improved fluid distribution material improves on this
30 drawback without detrimentally impacting on the fluid distribution or the
acquisition performance.

Distribution material impact in conventionally profiled cores
35



The performance benefit of good distribution materials becones further
exenplified in reverse profile cores. To underline this effect, a

conventi onal di aper (Exanple 4.2, sane design as Exanple 2.2, ) has been
conpar eV ¥/R%hpl e 4.1, wherein the conventional tissue HaEUBEORM48epl aced
by an inproved 5distribution material (as described in Exanple 1). Table 4
Ex. 4.1Ex. 4.2 10 Fluid distr. [9% crotch9188 Acquisition test [m/sec] 1st
gush3.94. 8 154t h gush0. 590. 82 Col | agen 58wet [ng] crotch6053 Thus,
the inproved fluid distribution material does in fact inprove

- 20performance, it does, however change the fluid distribution only to a
very limted extend. Layered cores 25 The benefits of the present

i nventi on hav&hbeparfeveandeuibehefit dfngosd rdisteibdution ambatsatalsratecormesh ety

cores havesDeeRifid 9 devBRePSHIY! dd1Y" TRUBREERRG! ekt d dBrigRuGRdIeS:

but rather W | ayer e _
diaper (Example 4.2, same design as Example 2.2, ) has been compared to

Example 4.1, wherein the conventional tissue has been replaced by an improved
5 distribution material (as described in Example 1).

Table 4
Ex. 4.1 . Ex. 42
10 C
Fluid distr. [%)]
crotch 91 88
Acquisition test [ml/sec]
1st gush 3.9 4.8
15 4th gush 0.59 0.82
Collagen rewet [mg]
crotch ' 60 53

Thus, the improved fluid distribution material does in fact improve
20 performance, it does, however change the fluid distribution only to a very limited
extend.

Layered cores

25 :

The benefits of the present invention have been even further demonstrated
in a test matrix whereby cores have been pilot line made without
superabsorbent/fluff mixed cores, but rather with layered structures.

30 The overall design was same as in examples 3, whereby the absorbent core

has been designed and made differently by replacing the homogeneously
blended storage core by a rectangular absorbent structures with 15g of
superabsorbent powder being sandwiched between layers of either conventional
tissue of the above described post formation treatment modified chemically
35 bonded distribution material. The superabsorbent laminate had a width of 90 mm



30The overall design was sane as in exanples 3, whereby the absorbent core
has bee es| d and made differently by replacing the h y
bIendednggﬁéégggcore by a rectangul ar absorbent structures MAEE 1E%kof
super absor bent powder being sandw ched between | ayers of either
conventional tissue of the above describﬁq post formation treatnent
nodi fi ed chem cally 35bonded distribution material. The superabsorbent

| am nate had a width of 90 mrm 51 (centred) by using a glue spray

| am nation technique, a nethod as described in nore detail in the above
menti oned EP-A-0.695.541 For two. designs greferred to as

the | am nat €eaifeshdeyusRERIgMsusPraNdamynation tegBRiAusT atnE %%?%Psscwetdh'na
super absor bgidre Bagdisinwhé above maithorgainEP-A-0.698.54 10 reverse profile
designs, the |am nates extended both fromfront and rear core edge at a
basis wei ght of 500 gsmover a length of 167 nmtowards the crotch region,
t hus | eavi ng anutwdﬁesmmsMrefelTedrtocaﬂ dag'dctheolaminatehextended ithroughout the
10super ap r f t, a part
of the cr ol(:)f: %k ?‘oﬁqu%éﬁséggn%’?g%%udééu%lg%&égéme%?wﬁ%g 6f'r?§glde§@ 15
5.15.25.35. 4 Capa0|ty profilerev,rev,flatflat 20D str.materi al high -

f1 uxcony, hi gh Fbtixe®neverss profilg. dasigresghe Aamiriatés iexteridesit bgthi fiaradiont and

rear core edge at a basis weight of 500 gsrh over a length of 167 mm towards
the crotch region, thus leaving about 130 mm in the middle section of the article

10 superabsorbent'fréé. AS the latter is off-sent towards the front, a part of the
crotch region is essentially superabsorbent free.

Table 5.
15
5.1 5.2 5.3 5.4
Capacity profile rev. rev. flat flat
20 Distr.material high flux  conv. ‘high flux  conv.
avg. avg. avg. avg.
Acquisition test [mi/sec]
1stgush .. 3.95 - 2.92 3.91 2.89
25 4th gush ' 0.66 0.36 0.73 0.54
Collagen rewet [ug] |
crotch 59 118 65 106
back
Fluid distr. [%] : _
30 crotch 56 58 70 73

This table further demonstrates the beneficial effect of good distribution
materials on the performance of the article: It further demonstrates, that -
35 independent of tissue or high flux material - the fluid distribution is positively



1st gush..3.952.923.912. 89 254t h gush0. 660. 360. 730. 54 Col | agen rewet [ pg]
crotch5911865106 back Fluid distr. [-94 30crotch56587073 This table
further denonstrates the beneficial effect of good distribution materials
on the p¥G¥4¥Ece of the article: It further denpnstratesECH/HER7/05048

35i ndependent of tissue or high flux material - the fluid distribution is
positively 52 inpacted by the reverse profile design. However, clearly,
the rewet is majorly conprom sed for theb2i ssue products. The overal
conclusion fromthese experinments can be sunmarised, that a 5 preferred
product has little ultimte storage capacity in the crotch zone, a good
distribution material, preferably a high flux fluid distribution material,
such that timpapteadbytthetrieversex prdfile degapd Howeverhatedriyn gheaewet isntaods

r5r§asur ed byco?ﬁ&ﬂhﬁéé& %}tﬁé‘%gﬁe 5%ct§(al ues. 10 WD 98/43579PCT/ US97/ 05048

The overall conclusion from these experiments can be summarised, that a
5 preferred product has little ultimate storage capacity in the crotch zone, a good .
distribution material, preferably a high flux fluid distribution material, such that the
product still exhibits good fluid handling performance as measured by acquisition
and/or rewet values. '

10



Clainms Absorbent article conprising an absorbent core conprising a crotch

region a nore wai st regions,- whereby said crotc ' a
| ower ul %ngf{)%sﬁlr uid storage capability than one or nore urléélﬁlt%?zbépﬁs

together, characterized in that said article has a crotch regi on Post

Acqui sition Col |l agen Rewet Method value of |ess than 180 ng. An absorbent
article according to claim1, wherein saPd article has a crotch regi on Post
Acqui sition Collagen Rewet Method val ue of |ess than 80 ng. An absorbent
article according to any of clains 1 or 2, wherein said article has a
crotch region Post Acquisition Collagen Rewet Method value of |ess than 70
ng. An absorbent article according to any of clains 1 to 3, wherein the
article has a crotch region Post Acquisition Collagen Rewet Method val ue of
| ess than 50 ng. An absorbent article according to any of clainms 1 to 4,
wherein sai @188 ch region has an ultimate fluid storage basis capacity of
|l ess than 0.9 tinmes the average ultinmate fluid storage basis capacity of

whor oi n Sai d-cr ARty AR 2MarRid inBeSSRRE e PRIl A Bl o
| ess than 0.7 tiamdsorteher moes waist tegibndt e 1 ui d storage basis capacity -of
the absorbent CQjifprefPsHAGORATEGRN NAY & IGWEIHMAte NOidYrale capabilky thdr0 6,
one or more waist regions together, '
characterized in that
10 said article has a crotch region Post Acquisition Collagen Rewet Method
value of less than 180 mg.

2. An absorbent article according to claim 1, wherein said article has a crotch
region Post Acquisition Collagen Rewet Method value of less than 80 mg.
15
3. An absorbent article according to any of claims 1 or 2, |
wherein said article has a crotch region Post Acquisition Collagen Rewet
Method value of less than 70 mg.

20 4. An absorbent article according to any of claims 1 to 3, wherein the article
has a crotch region Post Acquisition Collagen Rewet Method value of less
than 50 mg.

5. An absorbent article according to any of claims 1 to 4,
25 wherein said crotch region has an uitimate fluid storage basis capacity of
less than 0.9 times the average ultimate fluid storage basis capacity of the
absorbent core.

6. An absorbent article according to any of claims 1to 5,
30 wherein said crotch region has an uitimate fluid storage basis capacity of
less than 0.7 times the average ultimate fluid storage basis capacity of the
- absorbent core.

7.  An absorbent article according to any of claims 1 to 6,



54 wherein said crotch region has an ultimate fluid storage basis capacity

of less tinmes the average ultimate fluid storage pagi city of -
t he absa{r, g&?ggzgre. 58. An absorbent article according to any'05?7@ a?m; lto

7, wherein said crotch region has an ultimate fluid storage basis capacity
-of less than 0.3 tinmes the average ultimate fluid storage basis capacity
of the absorbent core. 109An absorbent a?dicle accordi ng to any of clains 1
to 8, wherein said crotch region has a sectional ultimte fluid storage
capacity of |less than 49% of the total core ultimate fluid storage
capacity. 10. An absorbent article according to any of clainms 1 to 8,
15wher ei n sai d wheseithsaidgeretchheegion hast apndfimate: fluid: sforage basis gapgsity of
sectional capaqidy/titin 6 8stimb8aRe ¥ e LifithdtetiRiid sRIr8gd balsiPésbddityid the
storage capacity. lt?]]'e An absorbent article according ?o any of clains 1 to
8, \M%qsé’f TGOF-crotch region has a sectional ultimate fluid
storage sectional 20capacity of less than 23% of the total core ultimte

fluid storage ¢ | . t ' RAing to any of clains
1to 11T5 fﬁérg't hﬁ@ﬁ%@'@@fﬁ?ﬁcﬁlagﬁa[’ﬁ:@ arWE.)f &gﬁné_ﬁ(g??ength -of %/he_, crotch
region is hal f Wiereifesaigrgeicioreging has: an ultiisate,Buid storages basis, cagacity of

absorbent arti gbgs a0 tirdet Aharivepdge LRintdte uid sfotagé Washecapdvityasfithei zed

in that
absorbent core.

10 9  An absorbent article according to any of claims 1 to 8,
wherein said crotch region has a sectional ultimate fluid storage capacity of
less than 49% of the total core ultimate fluid storage capacity.
10. An absorbent article according to any of claims 1 to 8,
15 wherein said crotch region has a sectional ultimate fluid storage sectional
capacity of less than 41% of the total core ultimate fluid storage capacity.

11. An absorbent article according to any of claims 1 to 8, ,
wherein said crotch region has a sectional ultimate fluid storage sectional
20 capacity of less than 23% of the total core uitimate fluid storage capacity.

12. An absorbent article according to any of claims 1 to 11,
further chraracterized in that _
the length of the crotch region is half of the length of the total absorbent
25 core.

13. An absorbent article according to any of claims 1 to 12,
further characterized in that ;
comprises a ultimate liquid storage material providing at least 80 % of the
30 total ultimate storage capacity of the absorbent core.

14. An absorbent article according to claim 13,
further characterized in that
said ultimate liquid storage material provides at least 90% of the total
35 ultimate storage capacity of the absorbent core.



conprises a ultimate liquid storage material providing at |east 80 % of the
30t ot al storage capacity of the absorbent core. 1 bent
article g@%@ % to claim 13, further characterized in thﬁCTA&Q%R§Q§ aid
ultimate |iquid storage mat eri al provides at |east 90% of the total
35ultimte storage capacity of the absorbent core. 55 15. An absorbent
article according to claim13 or 14, fur®her characterized in that said
ultimate liquid storage material conprises superabsorbent polyners. 5 16.
An absorbent article according to claim 11301 14, further characterized in
that said Utimate |iquid storage material conprises no superabsorbent
polymers. 10 17. An absorbent article according to clains 13 or 14, further

characteri g?sj | A %Bg?rb%%lt Qrﬁﬂlé hE?(Bf%lf&Sleélgln%t"grm material conprises an

open cel | orbent foam naferia An absorbent article according to

claim 17, WnerefPFF 8RFRRIAGIESIZSE D thatm

said ultimate liquid storage material comprises superabsorbent polymers.

5
, 16. An absorbent article according to claim 113 or 14,
further characterized in that
said ultimate liquid storage material comprises no superabsorbent
polymers.
10

17. An absorbent article according to claims 13 or 14,
further characterized in that said uftimate liquid storage material comprises
an open cell absorbent foam material. '

15 18. An absorbent article according to claim 17, wherein said absorbent foam
materials is derived from a high internal phase water-in-oil emulsion.

19. An absorbent article ‘according to any of the preceeding claims, further
characterised in that at least 50% of the area of said crotch region contain
20 essentially no ultimate storage capacity.

20. An absorbent article according to any of the preceeding claims, further
characterised in that less than 50% of said ultimate storage capacity are
positioned forwardly from the crotch zone in the front haif of the article, and

25 more than 50% of said uitimate storage capacity are positioned in the rear
half of the article.

21. An absorbent article according to claim 22, wherein less than 33% of

said ultimate storage capacity are positioned forwardly from the crotch zone

30 / in the front half of the article, and more than 67% of said ultimate storage

capacity are positioned in the rear half of the article.

22. An absorbent article according to any of the preceeding claims, further
characterised that the article has in said crotch region an Acquisition
35 performance of at least 0.5 mi/sec for the fourth gush.



materials is derived froma high internal phase water-in-oil enulsion. 19.
An absor, icle according to any of the preceedi ng clLai her
characté$§2§4 i% that at | east 50% of the area of said crgﬁgﬂﬁgg%?gi
contain 20essentially no ultimate storage capacity. 20. An absorbent
article according to any of the preceeding clains, further characterised in
that | ess than 50% of said ultimate stoﬁgge capacity are positioned
forwardly fromthe crotch zone in the front half of the article, and 25nore
than 50% of said ultinmate storage capacity are positioned in the rear half
of the article. 21. An absorbent article according to claim 22, wherein

| ess than 33% of said ultimate storage capacity are positioned forwardly

fromthe crat chhrZzapsordeht iaftidi@eadcbriihg 18! dnybf the pretéadify AMifhsHerbiRan
67% of said ulti rgate storage capaci

ty are posjti.onedgn t rear half of
Che article. - 52 SOt SAHR FOTRTeS! & TRELRUNAYTECE AHS br 72-AEM TR ng
clai ns, furthethahar¥&geméskd hat the article has in said crotch region an
Acqui si tion 35performance of at least 0.5 m/sec for the fourth gush. 56
23. An absorbent article according to any of the preceeding clains, wherein
sai d crot cR4 edifoRbseiment selicle apsOeding | toramy /Y the farageeding Tlaimsmwhergir e
than 0.075 g/ crE@ic *eotcR4regith 2BAPrREE! a ahbtetiaf cinbipabiendyt &8 paut-fofmation
preceedi ng cl ains, wh [ id.crot ion, co nat.er

rein s; h re ri ses_a i al.
obt ai nabl e by é’%&%‘?ﬂ?o‘%nﬁt cBamically; pongeds Wat Jihiv | SPTBBHRAY g\]’éffe'leé’i d
web conpri si ng cellulbkierfides, eduocalypus typebofdibres aod|andt aremigplkbioder felsires and
and chem cal bi nder resin. _



