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I nvention The present invention relates to disposabl e absorbent |
articles such as di apers, incontindnce articles, sanitary towels,"
training pants and the like, .: and in particular to articles having a
superior liquid handling performance in conbi nation with inproved
skin aeration, such as by inproved backsheet breathability

per f or mance. the I nvention

Di sposabl e, absorbent arti c?'gspgﬁéPLaEsAasa %EW%@?FE&% articles,
sanitary towels, trai nWIFHIMRROXED SHANIDRYNESS RERFORMANCE the art.

Typi cal ly, di sposabl e absorgynt \p%mg £ pervi ous

t opsheet that faces the V&"?é’??ﬁo Y, Kw{\qlﬁAﬁPrr’gerw ous backsheet

that faces the wearer's clothing, an absorbent core interposed
bet ween the |iquid previous t opsheet and the backsheet, and neans to
keep the core in fixed relation to t he wearer's body. In

order to receive the body exudates such as urine, faeces or rrenstrual

fluids, the article has to cover cﬁle.ld.lgﬁ!pmmmﬂnt he wearer's body.

Generally, current artlcles cover even |larger parts of the wearer's

body to allow for dequat e storage_ of the exudates. Wiilst this
coverage is an'BR SRIesenl invention mlalesnio shisnasable,@bspeeanti aficles syeh as

article, the adiapets; iatertineate- arbeihéendanltary towermateémm@ pﬁnltshsn@(!ﬁé Qdike, of
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the skin, t hermbmuemwm limprovedcskin asratiomysicit asrby imptavedkbacksheet

par ticul ar undgfeataliity ipenRrmaRES the wearer has some tendency for
sweat i ng.

Background of the Invention

Disposable, absorbent articles such as diapers, incontinence articles,
sanitary towels, training pants and the like are well known in the art.
Typically, disposable absorbent articles comprise a liquid pervious topsheet
that faces the wearer's body, a liquid impervious backsheet that faces the
wearer's clothing, an absorbent core interposed between the liquid previous
topsheet and the backsheet, and means to keep the core in fixed relation to
the wearer's body.

In order to receive the body exudates such as urine, faeces or menstrual
fluids, the article has to cover certain parts of the wearer's body. Generally,
current articles cover even larger parts of the wearer's body to aliow for
adequate storage of the exudates. Whilst this coverage is an essential
element of the functionality of the article, the article also can - beyond
impa'cting on the comfort of the wearer - induce negative impact on the skin,
such as by exerting pressure on the skin, or by creating occlusion for certain
parts of the skin, thereby potentially inducing over-hydration of the skin, in

particular under conditions where the wearer has some tendency for
sweating.



2 Nunerous attenpts have been disclosed aimng at inproving on the skin
condition of the wearer by allow ng the over-hydrated skin to dehydrate.to
an acceptable level by allowing either air to reach the skin thus

m ni mi si ngMP8&REY7al occl usi on effects, and/or by water vapoBFTHBI&P9S4
renoved fromthe surface of the skin. Generally, such nechani sns are
referred to as "breathability” or "vapour or npoisture perneability". A
nunber of such applications aim at fem ni nezhygi ene products, such as
catanmeni-al products or so-called "panty-liner" as described in EP-A-
0.104.906; EP- ANumerousitfergpts shavey been rdiscigaed giminguet $mpeowing lonytheasidn
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as described in Mabllgs%omapogpomsszefe permeatlity’. 0. 352. 802;

EP- A-0.515.501; US- A-4.713.068, whereby small voids are creat ed wi thin the

filmsimlar to ver smal | cracks, WO 94/2310 WO 94/ 28224;
US- A- 4. 758. 239; Acpumbes. oilewelapehqaﬂe&@mb%t éf‘B'BFWa’E‘YQ}Q“%rFEQE‘H%I guch as
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mat eri al s conpripgodgetsari ous | ayers any of the above el ements are al so wel |
known. Generally, all materials exhibit a certain trade off of gas

perneability and liquid i nBerrreabl lity. This becones particularly clear
when | ooki ng at SYeh pseathgbleemstedalsegamibe watieus Linds\eéwels, asudhmescliles

Will allow easi ghigit Swérer réndieréd aifpvd &Jrsﬁerﬁ?édb@é by & éﬂumg fé%aaéé?éhbe'ahﬁl

Lgf/tererl Irrgﬁl 36 urﬁigi 5%3'8%3? or a; texghlntmg m]e mlcrog]orosfye’ Iroperty as 3escnbed
in EP-A-0.238.200; EP-A-0.288.021; EP-A-0.352.802; EP-A-0.515.501; US-
A-4.713.088, whereby small voids are created within the film similar to very
small cracks. WO 94/23107; WO 094/28224; US-A-4.758.239;, EP-A-
0.315.013 all describe alternative breathable materials which can be fibrous
textile or non-woven webs, with air/vapour easily penetrating through the
relatively large pores of the structure. Such webs being either treated or
untreated with regard to improving their liquid impermeability properties,
such as described in EP-A-0.196.654. In WO 95/16562 a laminate of a non-
woven with a breathable film is disclosed. Further disclosures such as in WO
05/16746 relate to other materials allowing water molecules to diffuse
through. Also, combinations of various materials comprising various layers
any of the above elements are also well known.

Generally, all materials exhibit a certain trade off of gas permeability and
liquid impermeability. This becomes particularly clear when looking at the
pore size of a certain material, whereby an increase will allow easier gas
permeation, but also easier liquid permeation. The latter may be
undesirable, in particular when such materials are used to cover liquid
retaining regions of the article, such as in the core region.



retaining regions of the article, such as in the core region.

3 In particular for articles designed for receiving higher anmounts of

l'i qui ds, c aby or adult incontinence diapers, other grPfaRsHESE4VEr €
ai ned at %%Eﬁlﬁéognly part of the article breathable, such as by covering
the liquid absorbing parts (often referred to as absorbent core) by a

non- breat habl e material, but having other parts of the article nade of

breathable materials. Overall, prior art adnmed at inproving the
breathability of the covering materials, or ained at keeping only parts of
the article breathable at all. However prior art failed to recognise, that
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I mmedi ately after they have been deposited on the topsheet of the absorbent
article, with t I ntention th t dj e un
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cont ai nment by thaterigisoobaimediat kegpingienbhpants of hedartislekreathable st alkt er
garnents and disconfort for the wearer. After the insult, it is an

essential functionality of the apsorbent article to retain the discharged
fluids firmy shioneves RUeN dﬂrt)vféﬁe‘ﬁy@r deregnise, that parieular tq?é‘e%&ar‘@n. gqq
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irritations. There have been many attenpts to inprove the fluid handling

roperties of absorbent articles of cores, .in partjcul ar, when, further
Pqui rement s wer Ehe absorbent core ofr an a%sorbentparttcle needs to be capgble of

acquiring, distributing, and storing discharges which are initially deposited
on the topsheet of the absorbent article. Preferably the design of the
absorbent core is such that the core acquires the discharges substantially
immediately after they have been deposited on the topsheet of the
absorbent article, with the intention that the discharges do not accumulate
on or run off the surface of the topsheet, since this may result in inefficient
fluid containment by the absorbent article which may lead to wetting of outer
garments and discomfort for the wearer. After the 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 coming from the absorbent core
back to the skin - also often called "rewet" - can have detrimental effects on
the condition of the skin, which can result in overhydration and subsequently
a higher propensity for skin irritations.

There have been many attempts to improve the fluid handling properties of
absorbent articles or cores, in particular when further requirements were
brought up such as a desired reduction of product bulkiness or thickness.
Such effects are discussed in European Patent Application 96105023.4 filed
on March 29, 1996, but also in US-A-4.898.642; EP-A-0.640.330; EP-A-
0.397.110; EP-A-0.312.118.



brought up such as a desired reduction of product bul ki ness or thickness.
Such effects are discussed in European Patent Application 96105023.4 fi.l ed
on March 29, 1996, but also in US-A-4.898.642; EP-A-0.640.330; EP-A-
0.397. 110 VEPRE 312 118, PCT/IB98/00954 4

Al attenpts ained at inproving the interaction of the skin oriented
article surface with the skin of the wearer. It has not been sufficiently
recogni sed, that there is an interaction be4ween good rewet performance of
the article and high aeration through the backsheet materials. It has not
been sufficiently recognised, that conbining of cores having a very good
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absorbent arti cégerhighed aftlorivaPbar permgabilitger at i on by combining the
benefits of an absorbent core providing good rewet performance and of using

backsheet materials, which, where covering the core area, provide high
vapour per meabi H'en;ze it is an object of the present invention to provide disposable

absorbent articles providing particularly good rewet performance of the core
with vapour permeable backsheet materials.

It is a further object of the present invention to provide highly vapour
permeable materials which even allow convective transport mechanisms to
dominate.

It is a further object of the invention to use such materials as backsheet
materials in combination with an absorbent core which has a high liquid
absorbency capacity.

Summary of the invention

A disposable absorbent article aiming at improved skin aeration by
combining the benefits of an absorbent core providing good rewet
performance and of using backsheet materials, which, where covering the
core area, provide high vapour permeability.

Brief Description of the Drawings

Figure 1 is schematically showing a taped baby diaper as an example
for an absorbent article.



Brief Description of the Draw ngs Figure 1 is schematically show ng
a taped'baby di aper as an exanple for an absorbent article.

5 MQP§/E8697 | s schenmatically showing a Pull up baby di BpeB340254
exanpl e for an absorbent article. Figure 3 is showing the test set
up for the Acquisition Test. Figure 4 is showing the test set up for

t he Post Acquisition Collagen Rewet Met hods
Detail ed Description Absorbent Articles - general As used herein, the
term "absor bent ar t Figues "2 risf schematicidlyi shawingi ah Pallsup bbabyl diaperaias Body

exudat es, and, hid rs to devices which are placed
ef%ﬁle%?‘éh db%%?%g c?;/rﬁé' .

against or in proximty to of the wearer to absorb and contain the
vari ous exudates discharged fromthe body. The term "disposable" is used

herein to describe Pigups Ba8shawingihesteshsesttugfor theAcquisitiheTedto be
| aundered or otherw se restored or reused as an absorbent article (i.e.,

they are intended to be discarded after use and, preferably, to be
recycl ed, conpost edFiguredhisrshiovdngitbe destdseifup fordhe dPastrAcguisition IGollagen

conpati bl e maNAg{kt Method.

iled cription
ben icles -

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.

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 manner).



6 Wthin the context of the present invention absorbent article conprises:
a) - an absorbent core (which nmay consist of sub- structures and/ or ‘wrap
mat er i alvwQ 98/68561 udi ng on the side oriented towards the weaPE&r/1BRpstoo¥s2heet ,
which forns the inner surface and which - at least in certain regions
thereof - allows the exudates to penetrate through, and including on the
opposite side a backsheet which forns the_outer surface of the article and
whi ch separates the absorbent core fromtﬂe out si de, such as the cl othing
of the wear erwithln the coMtazEorthe!PEBEHISNESHIRIN SbstibeRPAMERScdrhpfsdd: OSur e
el ements or elastication to maintain the article on the wearer. Al so
conprising a topsheet which forns the inner surface an a backsheet. The
backsheet anda) he ianpabsetbemcere fisichmay eonsisbobsuli-stractaresantior wrapary

cover e absUEIHSY, ifuldhd PRane 38 ek fards fhe WEBEE S HitRbefC", 1
chassi s regi owhichtfornsfhe inner sueape @ndowbichi- r&jlﬁaﬁéﬂmjﬁﬁéalﬂ ﬂteQﬂﬁhBaj)f-

elastics or t Bmﬁ«s hfe exmﬁiaﬂéé © Fehétré‘tepch?cm @quhcﬁan@@ﬁméreabogie ﬁae
absorbent artic

I on ich 1's a diape
shown in Figufe ?Ldﬁﬁ‘qe? swhcgt RS ‘H%cBHf?raéf‘gﬁC%ta{ dhe; ag“’? ;rp{{ e‘f’ﬁ@b
i nduced cont r separatesptid absarbentesorpfromntiicheutsides suzheas théelothingtdfethe
elastic is Iag)e t its relaxed condition) with portions of the structure
being cut- a 0" nore clearly show the construction of the diaper 20 and
with the portbbn of ghassisi stamemts ehmprising deatiwves likeoglasiiee vRlaments tare

Conr Soc 3 PRGNS iRl e BOTsbts A @rip i gt
oTPe v th t WG SRS £ dnnelh SUBHCS AT o HRCRESRS. DHeh PACKRORRI ISR B
the topsheet fpshedt tm@tebatskeﬁem abfsorpératstord san lsedmltamehm 3@5pect|ve

| asticised | f stem
conpr i si ng a HEiFiET it cfdsgie ?%'bﬁ Z*h]egbza??g%é%@é‘an EpFery ety e
36. The dual cespod thassame 92 sheepmaay exta uﬁﬂﬁhes@@salqoregm.y

fastening Syslrféfbﬁf foR Bxampid %bvéh%‘?ééiuﬁéésﬁk@%é%?%ﬁéﬁ'dﬁﬁd ik@st eni ng
system 38 preferably conpri ses a pair of securenmeni nenbers 42 and a

| andi ng nmenber 44. The wai st closure system40 is shown in Figure 1 to
preferably coffigureel as maplanotiein of tanaehibddinmant obgnoabstrbemt aaticle sofstheond

attachment cofRARGBhH vlich is a diaper.

The diaper 20 is shown in Figure 1 in its flat-out, uncontracted state (i.e. with
elastic induced contraction pulled out except in the side panels wherein the
elastic is left in its relaxed condition) with portions of the structure being cut-
away to more clearly show the construction of the diaper 20 and with the
portion of the diaper 20 which faces away from the wearer, the outer surface
52, facing the viewer. As shown in Figure 1, the diaper 20 comprises a liquid
pervious topsheet 24, a liquid impervious backsheet 26 joined with the
topsheet 24, and an absorbent core 28 positioned between the topsheet 24
and the backsheet 26; elasticised side panels 30; elasticised leg cuffs 32; an
elastic waist feature 34; and a closure system comprising a dual tension
fastening system generally muitiply designated as 36. The dual tension
fastening system 36 preferably comprises a primary fastening system 38
and a waist closure system 40. The primary fastening system 38 preferably
comprises a pair of securement members 42 and a landing member 44. The
waist closure system 40 is shown in Figure 1 to preferably comprise a pair of
first attachment components 46 and a second attachment component 48.



7 The di aper 20 also preferably conprises a positioning patch 50 | ocated

subj acen{_, eac | rst attachnment conponent 46. The di aper ' I n
WSkl i O

Figure 1 an outer surface 52 (facing the viewer in
i nner surface 54 opposed to the outer surface 52, a first wai st region 56,
a second wai st region 58 opposed to the first waist region 56, and a .
peri phery 60 which is defined by the outer7edges of the diaper 20 in whic

t he | ongitudi nal edges are designated 62 and the end edges are desi gnated
64. The inner 3berdiaper20oplsonprefetahly compiises: aspesitioRing ppatchonl Jpcated

di aper 20 whi cBupjacesseddronetanatidnent cdrbpbhentuBir er' s body during use
(i.e. the inner surface 54 generally is forned by at |east a portion of the

t opsheet 24 and ot her conponents joined to the topsheet 24). The outer
surface 52 conjffhesiaperh2d ipshownrin dligurect do lave 0 outdrcurfacephi (facingetheaway

f th : e | A Vel t
| cast o porti oqeneriirigurels), BAnGHF Shrratd 53 pptscadiohd odtel SyitaceEs, o @
backsheet 26). fingevaist s20igRni%, @ sgrend asalahaegtﬁer%emsaﬁitgtthpe@.swasst
extend, respectégighss, driitat petrighity St0amid isoliefifsd By theheuter @iges éfhthe
contral regi onclapesb 0 which theé Bnaiiatnal et dte HEReBRR B2onin e e
Olﬁlt e][ | at er al pdges ane desigratedvéids (Thecignensurfate 5di ofetheadiaper R0scampnisas i n
t Lasa : . d : ¢ !
second sa o £ AU SR SESHER ORIy oLt syl
the pairs of sb@dygsiwiagsuss (ieadhednorr piafage Bé ganeraliy ig formed by at least a
preferably m r pattidiBL®e 9pshedt 24 an@idlieér comoRénts jeinealts tie topshddtgagd in
t he second wai regjon 5 car}) be el astic Iky extens glPed.n t he | at er al
i reotion (1 e1ng GOt s Gtare 52, CRTIRERES SOPt ROFIGT | o thes didhdragp; Whichiis
di rect : on og GV\A'po'smbn'ed.a!my frech e wearetisrpody (ire. fhe autert surface 62| generally

t I ne f ; : r | or
Congt iy bei ng dofoiiesf'b@Mledet a pdftidrk Bl BaBRandl A e thir Chfiohieh
centrel i ne 67; jeinad tpdhebiagkshgsta2f)i dhe(frstawaist reaiend?6 apddkasespnd wvaigt
defined as the rggibABE &xteAd! @s@baﬂvém,rmhhé!aeadéd%&s%me Eafﬂﬁé@m 1c20) .
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Figure 1 shows e topsheet

i i ' f.th .
20 and the bac A0 Bipreb gefrEiiy Bb o e it 20, IRB et ot Seeh SEmeP B8 7 o1
and have | engt lceatral ragitr68iamdres pain ©f gilecparidly whichy typicaliyrconhprise thie auter
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waist region 56 are designated 70 while the side panels in the second waist
region 58 are designated 72. While it is not necessary that the pairs of side
panels or each side panel be identical, they are preferably mirror images
one of the other. The side panels 72 positioned in the second waist region
58 can be elastically extensible in the lateral direction (i.e. elasticised side
panels 30). (The lateral direction (x direction or width) is defined as the
direction parallel to the lateral centreline 66 of the diaper 20; the longitudinal
direction (y direction or length) being defined as the direction parallel to the
longitudinal centreline 67; and the axial direction (Z direction or thickness)
being defined as the direction extending through the thickness of the diaper
20).

Figure 1 shows a specific execution of the diaper 20 in which the topsheet
24 and the backsheet 26 are unitary across the core and the chassis region
and have length and width dimensions generally larger than those of the
absorbent core 28. The topsheet 24 and the backsheet 26 extend beyond
the edges of the absorbent core 28 to thereby form the periphery 60 of the



8 di aper 20. The periphery 60 defines the outer perineter or, in other
words, the edges of the diaper 20. The periphery 60 conprises the .

| ongi t udi 62 and the end edges 64. Wile each elasticised |eg
cuf f 32 ng’gblggg%gifigured so as to be simlar to any of the YEHHARM4 i de
flaps, barrier cuffs, or elastic cuffs described above, it is preferred
that each elasticised leg cuff 32 conprise at |east an inner barrier cuff
84 conprising a barrier flap 85 and a spacigg el astic nenber 86 such as
described in the above-referenced US Patent 4,909,803. In a preferred

enbodi nent, t hediapasPciThederinhesy60 definasdthe ewter Ipgrimaier o ds alheravardsi, c
gasketing cuff fHadeMhéd cTReCdiapBF 202 td iveripheAN8D ddtRprifias tHd -

out board of the a??zfr CL{Efe 8?%&%3 dgggréi bgyg in thgnﬁ)kzi%é_re erug'rll"gés
US Patent 4, 695,3‘29%5. Rd pe ghgre v further conprise an el astic wai st
feature 34 that provides inproved fit and contai nment. The el astic wai st
feature 34 at | i | si. f
t he wai st edges%g@ﬁ%g é{:ﬁ;é@%gfggﬁr%gelgpd%dgfgﬁ%gﬁ%@@{oﬁﬁégé@%?sééﬂfer %’Fﬁﬁgé‘?on
68 and gener al | §ny @fibealeg) bards,asiger lapsm karrienculfsd os rjasti cuffs tdescdbager

20. Thus, the ehpéfd,Gt Wrbfdferrad itiatteadh RENtiseaSIel A B2 donibiisef att|BSstdaRper
at | east extend] ngrfrom he he

I, st edge 83 of the absqrbent core 28 to t
end edge 64 of IAE" FaIPEr CUF B CormPIisingadkArTisT HiaRy Pacend jspacihg elstic
wearer's wai st . meinstyers 88 esubthapmey sdesaribgdndn akhe abows-rafetendedo US Patdngve
two el astic wai NeS, | 3 ' | egy a
one positioned ?%@g@“&ﬁ%ﬂ%@fﬁa@&%ﬁg“' %}éegg%sglsz'% ?é iléﬁéam?ﬁ%dgg’ﬁ‘&ﬂ\%
of the elastic ¢Rmpfiseeanuelastia gaskelidapuftd04 with tanenoomonecelasiic strandg 4,
a portion of th¢0$’,aF5§ihéﬁéd utbbard bRheRIrAeRRUK @&%ﬂcﬁ%%h&%ér% in the
stretched and a EI - ?g nat e gz%gl al ‘ggg‘gg@;ng an el astoneric menmber
posi ti oned bet wBBRVG HECITSH Aent eet 26 and resilient nenber 77
posi ti oned between backsheet 26 and el astoneric nmenber 76. This as well as
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improved fit and containment. The elastic waist feature 34 at least extends
longitudinally outwardly from at least one of the waist edges 83 of the
absorbent core 28 in at least the central region 68 and generally forms at
least a portion of the end edge 64 of the diaper 20. Thus, the elastic waist
feature 34 comprises that portion of the diaper at least extending from the
waist edge 83 of the absorbent core 28 to the end edge 64 of the diaper 20
and is intended to be placed adjacent the wearer's waist. Disposable diapers
are generally constructed so as to have two elastic waist features, one

positioned in the first waist region and one positioned in the second waist
region.

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 member 77 positioned between backsheet 26 and
elastomeric member 76.

This as well as other components of the diaper are given in more detail in
WO 93/16669 which is incorporated herein by reference.



9 Figure 2 shows a further exanple for an absorbent article for which the
present invention may be applied, nanely a di sposable pull-up diaper. The

di sposablyfo pétkdeppP di aper 20 conprises an absorbent core 22pcpiEddasssss 21
surrounding the core region and side seens 10. The outer.-or backsheet

| ayers 26 are these portions of the chassis 21 or of the absorbent core 22
which will formthe exterior of the disposable pull-up diapers 20, i.e. .
face away fromthe wearer. The outer Iayer% 26 are conpliant, soft feeling,

q Y e , ! . . 't
material | ayer B2 0Hs 4 Mudher eRdrBle K B Pibmet BhiciétoP fulth. e ' 1Y
can conprise dresenkinventieremay beiapplinds samely ardisposaiie ipwitdip digpenebhe or
llayers 24 are di§gssabi® pullUpsdiabet 28 ddmpides 3 aBsofttint céde 221 althskls Spr m

the interior of the rtJ(cIe and. wi | | ., cont act ttiu wearer. The inner |ayer
is also conpl i $Hifounding the.eore{ggion.and, Side; $56mS,{ Bng to the wearer's skin.
In the chassis region, the inner layer 24 and the outer |ayer 26 can be
rembers o, ol L8 CutsteoriHciahath el fo'ate thadh PRARRSof B elSla &1 SFlor o
be joi ned di r el gbsasbenicerret2i2which wilkfaimethe extedadphthedisposableprdl-upt i c
ear flap menbegiaflrs Q02Std. RS w2 HonTEIRRC Weafér, ThE SLRP! lagefd 28N Gre
The chassis 21 o he di sppsabl e || -up diapers 20 preferahl s ther
Compr i soe ol astaEPURT, S0 Baina. 3Br ROTIFIANG: 1R e SATEES R o HieAbtes
| i qui ds and otlager wady bexanatinitary Eatedid| alalyec icoadrihg obothf tof? amaly chasgisi se
U difi , . iy .
the | og reqi onPO P i feledf by sRtdghidise e RRE ke fals 1 Mot HER, ' 0

to be simlar to any of the | eg bands, side flaps, barrier cuffs, or

Surr 55 ot YRE HncIBpaRN I Infers 2B Bidsehdiahs 6281 Ehdd O BLdrEd
To5  2neCubt 28 wihian Wi tord thedRission ot g pribim, AU, CORSSRT tHa WeRrer. The
pref erabl y conimnes dsyerris aiscs comipliadt, veofisfesling, 8dd dicspioktatingdpahewedregsend

edge of the diggpsable pull-up diapers 20 in at |east the rear portion 58,
and nore )

In the chassis region, the inner layer 24 and the outer layer 26 can be
indirectly joined together by directly joining them to the elastic ear flap
members 90, elastic waste band members 76, and elastic strands 105 and
can be joined directly to each other in the areas extending beyond the
elastic ear flap member 90, elastic waste band members 76, and elastic
strands.

The chassis 21 of the disposable pull-up diapers 20 preferably further
comprises elasticised leg cuffs 32 for providing improved containment of
liquids and other body exudates. Each elasticised leg cuff 32 may comprise
several different embodiments for reducing the leakage of body exudates in
the leg regions. While each elasticised leg cuff 32 may be configured so as
to be similar to any of the leg bands, side flaps, barrier cuffs, or elastic cuffs
described above, it is preferred that each elasticised leg cuff 32 comprise at
least a side flap 104 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 of
the disposable pull-up diapers 20 in at least the rear portion 58, and more



10 preferably has an el astici sed wai stband 34 di sposed in both the front
portion 56 and the rear portion 58. Absor bent core /
core str he absorbent core shoul d be general ly conp '

confornab @ﬁ&ﬁgﬁg irritating to the wearer's skin, and capa e c#¥@%§§orbing
and retaining |liquids such as urine and ot her certain body exudates. The
absorbent core mght conprise a wide variety of |iquid-absorbent or Iiquid
handl ing material s connDnIy used in di sposdBl e di apers and ot her absorbent

articles such as - but not ed to - |ch |

general |y ref erleferablyasan ?gsi'c'sﬁgl"f%§%ﬁﬁn?&g‘l é‘ﬁ@?%eqp%&ibqﬂﬁ To5t BPHion
chem cal l'y sti fS6ard thereshrfpcetioro68cr oss-1inked cellulosic fibres; tissue
including tissue waps and tissue |am nates. Exanples for absor bent

structures are described in U S Patent 4 610 678 entitled "Hi gh-Density
Absor bent Structures” |ssued t o ARSOING Blgeidt®@ nber 9, 1986; U. S.
Patent 4,673,402 entitled "Absorbent AI’tIC| es Wth Dual Layered Cores"

i ssued to Weis 1987; U S. Patent. 4,888,231 entitled
Absor bent | Cor e ARQTRTRATS | RROLL 6 SPael: o HRgSb e oA LRI 1o
1989; EP-A-0 O64ftitatky ¢b tl'@w'eakersoskin 2anetapable df2isoiiiing Ghd reBEniggdiquits. ) ;
US 5 102 597 ( e . 8 \Y/

adopted to be co g %s"i{r %%Yee'ﬁéjl rgdrg ?{Udg&%‘oﬂqeeghag# Hé{"gr%of)ge éhﬁsed
as the absor bergorapiise ZHSWIdEFh‘ear!ﬁiEo@fbbmldcﬂhs@ﬂe%m pe liguishiheadiing gnaterials
structure, or 'éorﬁﬁ%n u@e&ﬁf’@ibﬁé&étﬂé d‘iﬁpe"'@\é‘ﬁﬂaéthébﬁ@éd}ﬁéﬁt Srticlesisiich%s -

whi ch t f t

Struct ures- o Sif-Sqh e - CaryEBeLoRd ik MTet i deneipferepBRd o as
extension (i. e.aideltareithtown polymérsriacluditigreoformnahemizgllg . stiffened, modified
Vaterials for ugedldd i ADSOREOL AREES iQlud HaAMETIOIR WHAS: SRAOFREN

core for the present 1 nventron can conprise Tibrous orm
fi brous web or lAMinates. natri ces.

Examples for absorbent structures are described in U.S. Patent 4,610,678
entitted "High-Density Absorbent Structures” issued to Weisman et al. on
September 9, 1986; U.S. Patent 4,673,402 entitled "Absorbent Articles With
Dual-Layered Cores" issued to Weisman et al. on June 18, 1987; U.S.
Patent 4,888,231 entitled "Absorbent Core Having A Dusting Layer” issued
to Angstadt on December 19, 1989; EP-A-0 640 330 of Bewick-Sonntag et
al.; US 5 180 622 (Berg et al.); US 6 102 597 (Roe et al.); US 5 387 207
(LaVon). Such structures might be adopted to be compatible with the
requirements outline below for being used as the absorbent core 28.

The absorbent core can be a unitary core structure, or it can be a
combination of several absorbent structures, which in turn can consist of
one or more sub-structures. Each of the structures or sub-structures can
have an essentially two-dimensional extension (i.e. be a layer) or a three-
dimensional shape.

rials for use in th sorbent cores of the Inventio

The absorbent core for the present invention can comprise fibrous materials
to form fibrous web or fibrous matrices.



11 Fibres useful in the present invention include those that are naturally
occurring fibres (nodified or unnodified), as well as synthetically made
fibres, suwasseml yol efins as pol yet hyl ene and pol ypropyl enectiBssiocssy
absorbent cores or core structures according to the present invention, the
use of hydrophilic fibres is preferred which can be obtai ned by using
hydrophilic starting materials or by hydrophilizing hydrophobic fibres,
such as surfactant-treated or silica-treatedlt hermopl astic fibres derived
from for exanpl ol fan | l; r [ fibr ar
wood pul p fibr esﬁ%e?g#\éggﬁ ill')"e?% t%ﬁ%@bfrﬁcﬁ \F/?/lejl f” Ilyndc?omniﬁzé%éer%ngglérgr ﬁ%&g@s
such as the KrafQCCHFNG; fiores dmadifias 98 unmpdifiedheas wvell yasssymthetieally made
cel lul osic fi br efbres,suthi éﬁbd:l?oleﬂh@ra@ﬁbliéthyléﬁé@ﬁd%ol%r@??ieh@ki ng agents
can be applied to the fibres that, subsequent to application, thus causing
to chemcally formintrafibre crosslink bonds which can increase the
stiffness of thedri hany. abkoibent heoresion sate sructurest acdorting tr aks| prelsent
bonds to chemc ' | il f Lt ol .t

el ude of her § vt sk of HLRhilc e € bltEhreliwiith PAb HE"thnid by
Fi bres stiffenedSH9 Sydeophiliasianing materialgiari ki hydephilizingrhydrophpbichiibres,

i ndi vi dual i sed sguchfnegrfadtaneseated orilicaife i iAn)
are discl osed, ffor exanmpl e, . in US-A-3, 224, QZ%G%gé?éﬂﬁi%&%%smLﬁR%B%drﬂ
3,932, 209; and URl ®X&Mps PRlYRIEBS. A 4’ 898’ 642d; and US-A-5, 137,537, In
addition to or alternatively synthetic or thernoplastic fibres can be

conprised in th Biind r , h L.og d rom,a

t her nopl astic p?@r{er ?ﬁéalpraégnBE{éWﬁ@ﬁt gé“%t at?%n‘ggbgt B&EsﬁP{%ﬁt ‘W'W el be
ext ensi vel y damsfdaingd fromrwell-kmpwntighenieal proceesemsich as she dérafiandaselfite om
a variety of thesroeedstsl iXls® Pnemmesi §ﬁﬁéhé§c9ﬁlld§h‘?fﬂr@§_a?@%l%tﬁﬁfé 3%herein
pol yet hyl ene. Tﬁe surfac% of thﬁff haﬂroghobl C thel-)r;:]mé)lpjst ic fibre c¢an %e
rendered hydr opHPT i X3P e SIARSHRKING ¢ RIENISCARC PentaPRligdh tasthe Hiwes othat, or
ani oni ¢ surf act s8ubsequgnt tby applicationy thus fdalusmglvitbhchemitfa‘ll?cfﬁﬁi , ingafibre

di ppi ng the fibrgai : 0 ' -Bd tan art
o:‘ p{:) hegpol ymer n‘g?%élfng g?@%gufé’?ﬁ%ﬁﬁ?é‘ {nﬁgér/arréoegmaésjg 5@%%?&*% ei‘ewrfe}%ga}fnd
re- solidificati‘8lisation of,nteafibie crasslink: bands otor shemically stiffers the afiere &
the thernopl ast i preféried:. it & nbeMeart ubf @iy %tHé?%H%f@ d\i;leeabﬁHHsCfo?UéﬁfiﬁchPt S

such as Brij 76 gmm‘n%céﬂhsq.'bpgs.l Cl Anericas, Inc! m ngton, Del awar e,

Fibres stiffened by crosslink bonds in individualised form (i.e., the
individualised stiffened fibres, as well as process for their preparation) are
disclosed, for example, in US-A-3,224,926; US-A-3,440,135: US-A-
3,932,209; and US-A-4,035,147; US-A-4,898,642d; and US-A-5,137,537.

In addition to or alternatively synthetic or thermoplastic fibres can be
comprised in the absorbent structures, such as being made from any
thermoplastic polymer that can be melted at temperatures that will not
extensively damage the fibres. The thermoplastic materials can be made
from a variety of thermoplastic polymers, such as polyolefins and such as
polyethylene. The surface of the hydrophob'ic thermoplastic fibre can be
rendered hydrophilic by treatment with a surfactant, such as a non-ionic or
anionic surfactant, e.g., by spraying the fibre with a surfactant, by dipping
the fibre into a surfactant or by including the surfactant as part of the
polymer melt in producing the thermoplastic fibre. Upon melting and re-
solidification, the surfactant will tend to remain at the surfaces of the
thermoplastic fibre. Suitable surfactants include non-ionic surfactants such
as Brij® 76 manufactured by ICI Americas, Inc. of Wilmington, Delaware,



12 and various surfactants sold under Pegosperse trademark by dyco
Chem cal, Inc. of G eenwich, Connecticut. Besides non-ionic surfactants,

anionic s s can al so be used. These surfactants can ' to

t he therngkégg%ﬁﬂsfibres at levels of, for exanple, fronlabdﬁﬁw®8§%¢% about
1 gram per square of centinetre of thernoplastic fibre. Suitable '
thernopl astic fibres can be made froma single polynmer (nobno- conponent

fibres), or can be made from nore than one ipol yner (e.g., bi- conponent
fibres). For exanple, "bi-conmponent fibres" can refer to thernoplastic

fibres that condfd s¥aripusosariaciants ngld wndeR §IRO0SERIRR® tradamark bic Slyep
within a thermoghafiicdl, i asihGregiewich0Conndictitel. Bdsidsd YWRLioniEhsurfsdtamE!

] he sheat h oft | t t diff t, typically | .
Conperat ure t naERIe RUTARIScmAiee: B Uerd” TBPee sulBtus ¥on B Roalieg to
conponent fi br ethepthevindplastie fiveés bblevetsgofider example; frogn abouh®.2stoeatidut 1
pol ymer, while g%?g" gﬁuéﬁ%fd&%mpﬂﬁm*&ﬂ‘%ﬁﬂgmtsﬁgﬂﬁﬁq eristics of the core

polymer. In th her astic res, elr Tength can vary
dependi ng upon the particular nelt point and other properties desired for

these fibres. Tgpitaiskl mermbp@%tiéhwre@waaSbéCrnaaérfaﬁn@\sa}gaeI 8r {mofb-
about 0.3 to about 7.5 | ong r ef er abl ffrom abog% 0. tola oug 3. &.cm

| ong. The propeF?ﬁnggpePﬁﬁ\glngn ﬁ%’l‘tbep%‘iaﬁé, Y NRES Iah QPRJPIURET &2-Bi R'es
can al so be adj asmpdnéegt sng Foheedampis, ef'bitcompgresnt dibresie cAhbrefer fde
di " £ tn | : : s tyni . .

ci ther den er ( FeTTORISE fhRes that riise gl TBre Indde rBFohd oY et
dtex). Dependi nif @irased wWighie arthermeplasiie sbeathinade ?ronha cgffereat pelgmesuThebl e
o 25 S, ALCATE Sy i ity ARG okl
ecitex, su . i Lex u X. i | u | may
b d i i IRT i S ;Grﬂf’ THBPIAYRY hEforey fiscR depult.pihesg bi-
oy odicec " and aomponantréx powide Heimalsbonding dus tanmeling ofdhe Shadih

fibres may al Sof’ﬁ@ﬁg?‘.”@% %&&bgfg?ﬂ{e@ﬁegir%@%r hﬁ]hgtr.éétéHgﬁicsTBF% cor

structures are producti on Article essentral | y
in endl ess or vBPYM&ng 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

patvidually el i, 6 6 8efmRRRICEAY oMl GBh Shh ket Pt Uiph B,
particular melt point and other properties desired for these fibres. Typically,
these thermoplastic fibres have a length from about 0.3 to about 7.5 cm
long, preferably from about 0.4 to about 3.0 cm long. The properties,
including melt point, of these thermoplastic fibres can also be adjusted by
varying the diameter (caliper) of the fibres. The diameter of these
thermoplastic fibres is typically defined in terms of either denier (grams per
9000 meters) or decitex (grams per 10,000 meters dtex). Depending on the
specific arrangement within the structure, suitable thermoplastic fibres can
have a decitex in the range from well below 1 decitex, such as 0.4 decitex to
about 20 dtex.

Said fibrous materials may be used in an individualised form when the
absorbent article is being produced, and an airlaid fibrous structure is
formed on the line. Said fibres may also be used as a preformed fibrous web
or tissue. These structures are then delivered to the production of the article
essentially in endless or very long form (e.g. on a roli, 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 core itself is cut and said materials are co-



13 extensive with the core. There is a wde variety of making such webs or
ti ssues,  -and such processes are very well known in the art. 1In addition or
al ternatl\wigslssm-rfl brous webs, the absorbent cores may corrpiPF?,‘éB%&/Wéﬁ“
porous materials, such as foams Preferred foans are open- celled absorbent
polynmeric foammaterials as being derived by polynerizing a H gh Internal
Phase Water-in-Q | Emul sion (hereafter refelrred to a HPE). Such polynerit
foams nmay be formed to provide the requisite; storage properties, as well as

the requisite déﬁﬁ%ﬁh%tmﬂ tﬁéoélﬁét Thgre ¥ & witfe daﬁéryl bpﬁhakrn sBich Reéisgor
Appl i cation Serla No. 08/563, 866 (Desarai Sgﬁtkﬂ% r%’ f|| venber 25,
1995, copendi ngli¥puss. PRASHC AEBBF‘F i ¥R VEEY W Bjtag 497 fil ed

Oct ober 13, 1995 (Dyer et al.); U S. Patent 5,387,207 (Dyer et al.), issued

February 7, 199@1 Siffich Sor aﬂéﬁ%uvétyzgg ﬁbﬁg&%&%r ‘i‘hé Sbsdtbent c'ho?%é’

Novenber 9, 199 era ent g ners or

Optional |y, andcompeise mteecperous m@ﬁéal§b§bﬂbéﬁtf°§fﬂ1lsu f@féé@ 5@66\5@@@)% t he

present 'nven“eau ab &‘EBh é@lyﬁ\&%ﬁﬁﬁ%@éﬁal@%‘s)ﬁ%édeﬂVe@ermhénzﬂi .
ude

hydr ogel -form n ful t

ayvar?ety of su%s‘ﬂ‘ﬁﬁ't i"Sﬁ"P?' ?%‘? S@EieguleE”‘b‘{ﬁ‘o'\‘r\éﬁ%Pag%féfgﬁga tlﬂ?ﬂnwr@é
capab: e of abso:Smcng bl&hﬂigmlﬂ@érhstmay bé formeddto plowite rthbyrmumt: storage
are al so comon ref.erre

mat eri al s. Thes@ '8@@?3 ngﬁrﬁ% tgeqégggggr?ltﬁhg |on §Fope A agﬁ%fs (?égcrrbed

nul tiplicity of imitl.SniRatentiApplicatian Gesaplo. sQﬂi 5&§5§UGDQ§M%W§CBH al hnﬂeﬁnr e
typically car boge @S ﬁxqwgesc Sherdtthy eSS, SPhfeab! Apbfitatisie &gl No.

i ncl ude those which are prepare fro bl

aﬁl d- cont ai ni ng O8RAAAPE, fquy&}% %fﬂbﬁg‘s@ﬁr‘?}gﬁk) ;@%ﬁé?iergﬁ 88hR97¢ or
the present invgDyeeretcan)aiissust bbby ufys .-1995¢ sang oUySre rRatent 1 51860,345
hydr ol ysed star ;by Io% i‘ % égg&m 7FSby ; pcgrtl}serfl y ‘raleut ralised
starch-acryl onit Fﬁg‘%ﬁ'ﬁf&[ a Eid ﬁﬁ%ﬁ © ggrch crylic acid graft

copolynmers, partially neutralised starch- acrylic acid graft copol yners,

saponi fied vinyl acetate-acrylg b&srbeap or B sed acrylonitrile
or acrylam de copolyners, slig y

Optionally, and often preferably, the absorbent structures according to the
present invention can comprise Superabsorbent polymers, or hydrogels.
The hydrogel-forming absorbent polymers useful in the present invention
include a variety of substantially water-insoluble, but water-swellable
polymers capable of absorbing large quantities of liquids. Such polymer
materials are also commonly referred to as "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 polymers suitable for
use herein include those which are prepared from polymerisable,
unsaturated, acid-containing monomers.

Hydrogel-forming absorbent polymers suitable for the present invention
contain carboxy groups. These polymers include hydrolysed starch-
acrylonitrile graft copolymers, partially neutralised starch-acrylonitrile graft
copolymers, starch-acrylic acid graft copolymers, partially neutralised starch-
acrylic acid graft copolymers, saponified vinyl acetate-acrylic ester
copolymers, hydrolysed acrylonitrile or acrylamide copolymers, slightly
network crosslinked polymers of any of the foregoing copolymers, partially
neutralised polyacrylic acid, and slightly network crosslinked polymers of



networ k crosslinked pol yners of any of the foregoing copolyners, partially
neutral i sed polyacrylic acid, and slightly network crosslinked pol yners of

14 parti ralised polyacrylic acid. These polyners HRs e
ei t her S(;a‘{de)?bg}ggérdt’in the formof a m xture of two- or nore different

pol yners. Exanples of these polyner nmaterials are disclosed in U S. Patent
3,661,875, U.S. Patent 4,076,663, U S. Patent 4,093,776, U S. Patent :
4,666,983, and U.S. Patent 4,734,478. Mostl4preferred polynmer materials for

i Ki hydr.ogel - f i ticl | i ght| t | i nked
ol yror s of | parBAGANY, rpsENaRd Feb A are: | These: BaVENeHS SE b GRS pfiet s
tBereof. Mbst bpsdélgr ablin, trtehéorrm[ydmfogelmimmeri ofg twar o ohare diffleperiltspolymnrs. y

t 50 t % t 9 j L1 ght
cross! i nked, apSEI;%@%#S. (OrC URART, BolFRRY)| etefiald e PlisEBea i OIS AHET L

descri bed above3.66A8My dWc¥yePatentntt r BBt AatefindsQO%7E0.plbBeRatept

slightly network 6es08d, andad.S. Heltemr 4784 478! i nki ng serves to render the
pol ymer substanti al fy wat er-i nsol ubl e and, in part, deternines the

absorptive capacity and extractabl e polynmer content characteristics of the
precursor partiMost preferrdde paigpmier amaterls ofor r use uine snaking c hgdregeForming

net wor k crossli pking t ' n 0SShk:LmKi S
are described i ﬁgg'rla%ast_gfe ﬁgéﬁwh?hﬁ%e&ﬁg%@ﬁ%ﬁ dbé#’w‘reéf? gfeééetjrqé% n%gggﬁ%ﬁ ent
4,076, 663, and pelyaerylic 4ecidssandDstareh) denvativegpéhersetr Mast peaferably, s thean
be used in part hgdtogeRfdrMing Particles’ ahpHSe freRThBHG 50Yo absGt 95%C pratariil

wi th other el emegts %gcformpr.ef(grrrﬁér tructures. Wil st the indi v.‘ljd al

el enents have baBRUYGY R Jediralispdy § tf)’ nefvalk FPpslinked; polyagrdicogcid (i.e.
substruct ure capolyesadiute deyylattdcrpiicgecidpne or nore of these el enents.

Design Capacity and Utinmate Storage Capacity |In order to be able to

conpare absorbent articles for varying end use conditions, or differently
si zed articl es, Ashelesgabedn abgvaci the'  hydrogekiermingngabsorbent polymers are

preferably slightly network crosslinked. Network crosslinking serves to
render the polymer substantially water-insoluble and, in part, determines the
absorptive capacity and extractable polymer content characteristics of the
precursor particles and the resultant macrostructures. Processes for network
crosslinking the polymers and typical network crosslinking agents are
described in greater detail in the herein 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 with other elements to form preformed
structures.

Whilst the individual elements have been disclosed separately, an absorbent
structure or substructure can be made by combining one or more of these
elements.

ign Capacity and Ultimate Storage Capaci
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 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



to be a suitable neasure. For exanple, babies are representing a typi cal
usage group, but even within this group the anmount of urine | oading,

f r equencywyefoslsggadi ng, conposition of PCT/IB98/00954

15 the urine will vary widely fromsmaller babies (new born babies) to
toddl ers on one side, but also for exanple anong various individual

toddl ers. Anot her user group may be Iargeg%chi | dren, still suffering fraom
a certain formof incontinence. Al so, inconhtinent adults can use such

articles, agai fnaifineayi W}&&? fFHm'sﬂ?&lle?%a%%&jgnvﬂBém B8BRER k) YoddibRr T o

to as Ilght |ncont|nence rangl up to severe incontinence. e nman
skilled in the %yenegside, Péhﬁ‘ﬁp)fo'b%xadﬁll’@ 3raoRg NAHPES "ﬁ'?éd‘t'%'él?ﬂ ﬁ@s to other
sizes for further discussion, focus will be put on the toddler sized

babi es. For sug i ne | d]

an average of f"g?#ﬁ rﬂf?%éﬁ%ﬁ%@% 85&?'%& ;@g%?$rﬁ@ f‘ﬁ‘“ 5{&%{‘3?“ Eﬁ’dl ng
of 300 mM, and Qfommbn’(tglenaees of 15 m/sec have been found to be
sufficiently representative. Henceforth, such articles being able to cope
with such requirenents should have the capability of picking up such

amounts of uri rAlsoincontingnt agdts, eafwseosqqh apicles, again Mith agwisle nagnoks
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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
ultimately store the bodily fluids, or at least the aqueous parts of these, such
that - if any - only little fluid is left on the surface of the article towards the
wearers skin. The term "ultimate" refers in one respect to the situation as in
the absorbent article at long wearing times, in the other respect to absorbent
materials which reach their "ultimate” capacity when being equilibrated with
their environment. This can be in such an absorbent article under real in-use
conditions after long wearing times, or this also can be in a test procedure
for pure materials or material composites. As many of the processes under
consideration have asymptotic kinetic behaviour, one skilled in the art will
readily consider “ultimate” capacities to be reached when the actual capacity
has reached a value sufficiently close to the asymptotic endpoint, e.g.
relative to the equipment measurement accuracy.

As an absorbent article can comprise materials which are primarily designed
to ultimately store fluids, and other materials which are primarily designed to
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dedi cated functionality other than ultimte storage of
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 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 can be used for such materials, but also for others
(see above).

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

For materials having a dedicated functionality other than ultimate storage of
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 fluid 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.

With such definitions, so-called “panty liner” exhibit very low Ultimate
storage capacities of a few mi or less. Catamenial pads have often up to
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whereby air is suc 'specCi men under ed conditions such
as vacuum suction. As this test relates to high penetration rates, it is
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driving transport forces. For the context of the present invention, the method

as laid out below relates to Calcium-Chloride adsorbing moisture through the

test specimen under a relative humidity of 75 % at 40 °C.

A further way of assessing gas permeability is by applying an air
permeability test, whereby air is sucked through a test specimen under
defined conditions such as vacuum suction. As this test relates to high
penetration rates, it is more applicable to materials allowing the (fast)
convective air flow rather than the slower diffusional or capillary transport
dominated (slow) ones.

Examples for such materials are so called microporous films, for example as
can be provided by Mitsui Toatsu Co., Japan under the designation ESPOIR
NO. Such films can be made by producing a polymer film such as made
from Polythylene, further comprising filler particles, such as Calcium-
Carbonate. After having formed a film wherein these filler particles are
embedded into a matrix of polymeric material, the film can be mechanically
treated so as to strain and stretch the polymeric materials permanently,
thereby creating small cracks around the non-deforming filler particles. The
cracks are sufficiently small to allow gas molecules of the gas phase to pass
through, but prevent liquids from penetrating. Thus the transport
mechanisms is slow flow in capillaries.
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as by using adhesives or by thermally attachi ng these together.

When using plastic film materials, it has often been found, that the piastic
feel is not preferred by consumers. Henceforth, it is often desired to have an
improved hand of such materials, which can be achieved - among other
ways - by combining a layer of fibrous material to the film, such as a low
basis weight non-woven. Such layers can be attached to the film by various
methods, such as by using adhesives or by thermally attaching these
together.

Within the context of the present description, films manufactured or treated
as described by the above, can be classified as follows:

[able 1
range of permeability VTR [g/m2/24h
non-permeable up to about 200
low permeability up to about 2000
medium permeability up to about 4000
. high permeability up to about 6000

very high permeability more than about 6000.
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to can be meaningfully described by the air permeability values (see below),
whereby about 1500 to 2500 l/lcm2/sec result for conventional SMS
materials, 2000 to 2300 l/em2/sec for common carded webs and more 2500
Vem2/sec for low basis weight spunbonded webs.

Regions of the article

However, apart from the selection the appropriate materials, the
arrangements of the materials within the article are of high importance. For
the scope of the foliowing description, the article is being considered to
consist essentially of two regions, namely one part of the article comprising
the absorbent core, the other part complementing the rest of the article.

Thus, the “core region” covers the regions which will in use cover the body
opening from which the exudates are discharged, and will further extend up
to into the waist region, or regions.

Apart from liquid handling means and auxiliary means such as elements to
maintain the various other elements together (e.g. adhesives), this core
region will comprise one or more materials which are intended to face
towards the skin of the wearer during use, and which are generally referred
to as topsheet materials, and one or more materials which are intended to
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Thus, in conventional designs using conventional materials, these have to
satisfy high liquid impermeability requirements, namely to prevent liquid from
penetrating through these materials. Henceforth, conventional core region
backsheet materials are essentially liquid impermeable, such as can be
assessed by the Hydro Head Test, therein resisting a water height of at least
140 mm.

When using a breathable material in such articles, the backsheet materials
need to have maximum vapour breathability without allowing liquids to pass
through.

rformance and habili

However, the recent development of absorbent cores having a high liquid
retention capability, allows a different approach, by reducing the liquid
impermeability requirement for the backsheet material of the core region.

Such well performing articles can be described by having low rewet
performance. The Post acquisition collagen rewet method (PACORM) has
been found to describe this performance well, whereby for low performing
cores values of 150 mg and more result, for medium performing cores of
between about 110 mg and 140 mg, for well performing cores of between
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core region. With this linearised approach, this ratio results in units of
mg/[g/m2/24h].

L

The ratio of PACORM values and MVTR values should be minimised, such
as can be achieved by small PACORM values, and/or high MVTR values. It
has been found for the present invention that ratios of less than 0.019
[mg/(g/m2/24h)] are suitable.

Exampies

In order to further exemplify the benefits of the current invention, samples of
different baby diapers have been submitted various test protocols as
outlined herein. For comparability reasons, all were of comparable size,

namely of for babies of about 9 to 18 kg, often called MAXI (or MAXI PLUS
size) or “SIZE 4",

Basis for a product according to the present invention can be a commercially
available product, PAMPERS Baby Dry Plus Maxi/MAXI PLUS size as
marketed by Procter & Gamble in Europe, wherein the core has been
modified by the following steps:

First, chemically treated stiffened cellulosic material (CS) supplied by
Weyerhaeuser Co., US under the trade designation of “CMC" functioning as
an acquisition/distribution layer has a basis weight of about 590 g/m2.
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EXXON Chem cal [11, US under the designation

With such modifications, the product has a PACORM result of 72 mg.

Futher, the conventional PE-backsheet has been replaced by a microporous
film such as supplied by EXXON Chemical Co., i, US under the designation
EXXAIRE, having a MVTR value of about 4500 g/m2/24h.

Thus the ratio of PACORM to MVTR results in 0.016.
As comparative examples, following products have been evaluated:

Comparative example 1 contains the improved and modified core as in
examples 1 to 3, but has a conventional PE backsheet material.

Comparative example 2 is the above but with a medium permeability
microporous backsheet, such as supplied by Mitsui Toatsu, Japan under the
designation ESPOIR NO.

Comparative example 7 is a commercially available product as marketed by
UniCharm Corp. in Japan under the trade designation Mooneyman, size 4.

This product has a medium permeably microporous film covering both the
core and the chassis regions
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comercially avail abl e product as mar keTgisleldy Uni Charm Corp. in Japan under
the trade designati on Mooneyman, size 4. This product has a nmedi um
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conp. ex. 1 72 200 200 0.36 conp.ex.?2
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2300 dures - domp.ex.1 %% 200 200 0.36°"
comp.ex.2 72 3800 3800 0.013
comp.ex.3 180 3300 3300 0.042

Test Procedures

isture V. u nsmij

The Moisture Vapour Transmission Rate is measuring the amount of
moisture adsorbed by Calcium-Chloride in a “cup” like container covered
with the test specimen from controlled outside air conditions (403 °C /75
+ 3 % relative humidity).

The sample holding a cup is a cylinder with an inner diameter of 30 mm and
an inside height from bottom to top flange of 49 mm. A flange having a
circular opening to match the opening of the cylinder can be fixed by screws,
and a silicone rubber sealing ring, matching the inner diameter, fits between
the top flange and the cylinder. The test specimen is to be positioned such
that it covers the cylinder opening, and can be tightly fixed between the
silicone rubber sealing and the upper flange of the cylinder.

The equipment as well as the test specimen should be well adjusted to the
temperatures, and the constant temperature/humidity chamber preferably
has a size to accommodate up to 30 samples.

The absorbent desiccant material is CaCl2, such as can be purchased from
Wako Pure Chemical Industries Lid., Richmond, VA, US under the product
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immediately covered tightly with non-vapour permeable plastlc film such as
Saran wrap as commonly used in the U.S. After about 30 mins to allow for
temperature equilibration, the plastic film cover is removed and the accurate
weight of the assembly is recorded.

The MVTR value is then calculated from the moisture increase during these
5 hours through the 3 cm circular opening and then converted to units of
“g/24h/m2".

For each test, three replicates should be run, the resulting values will be
averaged, and the result rounded to the nearest 100 value.

Overall, this method is applicable to thin films, multi layer laminates and the
like. Experience has shown, that typical standard deviations range between
50 and 250 g/24hr/m2 for averaged values of up to about 5000 g/24hr/m2.

Due to this range, materials being considered to be essentially vapour
impermeable such as conventional PE films, are reported as having a MVTR
of about 200 g/24hr/m2.

If the units for an MVTR value are omitted for simplicity, a material "having a
MVTR value of 1000” should accurately be a material "having a MVTR value
of 1000 g/24h/m2" according to this method.
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The test equipment as manufactured by Hoppe & Schneider GmbH,
Heidelberg, Germany, under the designation “Textiluhr nach Kretschmar”, is
essentially a bellows in a vertical arrangement, with its upper end being
mounted in a fixed position, and the lower end being releasably hold at its
upper position, which can be loosened by means of a release handle to slide
under controlled conditions to the lower position, thereby increasing the
volume inside the bellows by pulling air through the test specimen which is
covering the air entering opening at the upper end of the beliows. The test
specimen is firmly hold to cover the air entering opening by means of a
fastening ring of 5 cm2 or 10 cm2 to allow for different samples sizes and/or
different permeability ranges. If the 10 cm2 ring is used, the sample should
be at least 55 mm wide, for the 5 cm2 ring at least 35 mm. For both, the
samples should have a length of about 150 mm.

Optionally, the sample holding device can comprise a stretching element,
such as to enable measurement of elastic materials under stretched
conditions.

The equipment comprises a stopwatch (1/100 sec) which automatically
measures the time between the operation of the release handle thus starting

the sliding of the bellows, and the bottom of the bellows reaching its lower
end position.

The air permeability of the material can then be calculated by dividing a
constant as supplied by the supplier for each equipment (for the present
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material. A test specimen is cuq to abo %Bngn% N H&%ng Hr/\grpciaceda gverreg tsample
plate, also of a size of 10 cm by 10 cm wrth a centred O-ring seal of about 8
cm diameter. The sample plate has a centred opening of about 7.6 cm
diameter to allow observation of the bottom side of the test specimen during
the test. The sample plate is carefully positioned under a 7.6 cm inner
diameter perspex column of about 1 m height, with a mounting flange so as
to conveniently allow tightening of the sample plate carrying the sample
underneath by means of screws. Optionally, a mirror is positioned under the
opening in the sample plate to ease the observation.

The cylinder has an sideways oriented opening of about 1 cm diameter to
allow connection to a pump, about 1 cm above the sample when mounted.
Optionally, a three-way-valve can be mounted in this connection to allow
easier emptying of the column after the test.

The pump is set to raise the liquid head in the cylinder within 60 £ 2 seconds
to 25.4 cm.

Upon starting of the pump the bottom surface of the test specimen is
watched. Upon the first drop falling off the test specimen, the pump is
immediately stopped, and the height in the column is recorded in units of
mm.



The test principle is to increase an adjustable water head of distilled
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Camp Hill, Penn8W.vania. The forrmula for the synthetic urine is:

Referring to Figure 3, an absorbent structure (410) is loaded with a 75 mi
gush of synthetic urine at a rate of 15 ml/s using a pump (Model 7520-00,
supplied by Cole Parmer Instruments., Chicago, U.S.A.), from a height of §
cm above the sample surface. The time to absorb the urine is recorded by a
timer. The gush is repeated at precisely 5 minute gush intervals until the
article is sufficiently loaded. Current test data are generated by loading four
times.

The test sample, which can be a complete absorbent article or an absorbent
structure comprising an absorbent core, a topsheet, and a backsheet, is
arranged to lie flat on a foam platform 411 within a perspex box (only base
412 of which is shown). A perspex plate 413 having a 5 cm diameter
opening in its middle is placéd on top of the sample on the loading zone of
the structure. Synthetic urine is introduced to the sample through a cylinder
414 fitted, and glued into the opening. Electrodes 415 are located on the
lowest surface of the plate, in contact with the surface of the absorbent
structure 410. The electrodes 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 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



2.0 g/l of KC; 2.0 g/l of Na2SO; 0.85 g/l of (NHerr])Herr]PJerr]; 0.15
g/l (NHerr])Herr]PJerr]; 0.19 g/l of Cal[err]; ad 0.23 g/l of -

MyCl [err] the chem cals are of reagent grade. The p
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br oken. envisaged for adult incontinence products or for smaller babies), the settings
in particular of the fluid volume per gush should be adjusted appropriately to
about 20% of the total article design capacity, and the deviation from the
standard test protocol should be recorded.

P cquisition Collagen Rewet Met Fig. 4

Before executing the test, the collagen film as purchased from NATURIN
GmbH, Weinhein, Germany, under the designation of COFFI and at a basis
weight of about 28g/m2 is prepared by being cut into sheets of 90 mm
diameter 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
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
loading point of the article, and covered by perspex plate (530) of 90 mm



The acquisition rate is defined as the gush volune absorbed (m) per unit
tinme(s). The acquisition rate is calculated for each gush introduced into
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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
Capacity values, which are a measure of the retention of liquids in the
absorbent materials.

The absorbent material is placed within a "teabag", immersed in a 0.9% by
weight sodium chloride solution for 20 minutes, and then centrifuged for 3
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 chioride in distilled water is poured into
a tray having dimensions 24 cm x 30 cm x § cm. The liquid filling height
should be about 3 cm.



of the collagen film expressed in ng. It should be noted further, that
this testing protocol can be adjusted easily according to specific product

types, suclygssdkds erent baby di aper sizes, or adult inconti B@‘i‘ﬁﬁs»s?do%&&' es,
or catamenial articles, or by the variation in the type and anount o

| oading fluid, the anmount and size of the absorbent material, or by
variations in the applicable pressure. Havi once defined these rel evant |,
parameters, such nodifications will be obvious to one skilled in the art.
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wei ght sodi um cHE8# 38 PANK; sti|1ed water is poured into a tray having
dinmensions 24 cmx 30 cmx 5 cm The liquid filling height should be about

di mensi ons 6. 5 JHBSATRIe 5atA and the Blank teabap are fich i o e bR e

Germany. The posahne soltian, arndisubmerged forabouk Sdkeaconds usingna spatida to blilew

seal ing device (BnipletéAldtiAG theNceBabs Ml fioHPan the'sUREY 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 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.

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

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

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

Also, specific parts of the structures or the total absorbent articles 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 of the "crotch region" as described above allows to



The teabag is opened by carefully cutting it partially, and is then

wei ghed. About - 0. 200g of the sanple of the absorbent material, accurately
wei ghed t WO98/5880%005g, is placed in the teabag. The teabag PETABESOWSHsed
with a heat sealer. This is called the sanple teabag. An enpty teabag is
seal ed and used as a blank. The sanple teabag and the bl ank teabag are
then laid on the surface of the saline sol3tion, and subnerged for about 5
seconds using at.ul a.to,al |l ow campl ete Ui t he teabags, will fl oat
on the surface%&ieomﬁes n&oK) 99 Bﬂ?a‘gge' tcﬂgﬁ o Pg?éﬁag Bet bsed toThe
tiner is start cetermineiaatbasis capacity” Zice. the @nesurdaficapacity contdined ana lunit

t eabag and the ey e~ SH: i :

bl aced n a BadrachinGapeye Eold BB iR, Deperiling Bt Lizd br 160 i
(230 mm di anet &rga (peeferably 2aem by em) dhe definesshowy Sowauchoaverpging is

centrifuge baskgking Plceceraturdilydthe sfallsr theqigs the 'll;@ss@iéré{;ﬁg@ﬁu oecad arted,
400 rirfuge has been

and the speed increased quickly to 1,400 rpm Once the cen
stabilised at 1,400 rpmthe tinmer is started. After 3 mnutes, the
centrifuge is stopped. The sanple teabag and the bl ank teabag are renoved
and wei ghed separately. The Teabag Centrifuge Capacity (TCC) for the
sanpl e of absorbent material is calculated as follows: TCC = [(sanple

t eabag weight after centrifuging) - (blank teabag weight after
centrifuging) - (dry absorbent material weight)] [err] (dry absorbent
material weight)]. Also, specific parts of the structures or the total
absorbent articles can be neasured, such as "sectional" cut outs, i.e.

| ooking at parts of the structure or the total article, whereby the cutting
is done across the full wdth of the article at determ ned points of the

| ongi tudi nal axis of the article. In particular, the definition of the
"crotch region" as described above allows to

31 determ ne the "crotch region capacity”. Qther cut-outs can be used to
determ ne a "basis capacity" (i.e. the anbunt 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 cm the defines show how much averagi ng
is



taking place - naturally, the snmaller the size, the | ess averaging wll
occur. 32 VWhat is clainmed is:

1. Abs owipasissenrt i cl e conpri sing an absorbent core pef/iBvsngIsa core
regi on, and a backsheet covering the core region and a chassis
region surroundi ng the core region characterised in that

in the core region the ratio of the PACORMggal ue to the MTR val ue

of the backsheet is less than 0.019 [ng/ (g/n2/24h)]. 2. AbSor bent - -
article according to claim1l further charact er ””m

the core region t he PACCRMvaIuetothe " (ﬁ m |s
| ess than O. 016%”3?}%&%@7@% . Absorbent articl e adcomdi & ”
claim1l further char acterl sed i n that t he WTR val ues of the

backsheet of the, ChaS/Sbg‘QerﬁQﬂcféLu’dnqpﬁgﬁh g the core regions are
| ess than about 20% val ues of the backsheet of

hi gh
the core region. "9 ﬁ%@bpﬂgﬁ?reaﬂﬂnm%aggﬁ%ﬁﬂ'% toclaiml1l or 3
further characteri sechndl a batksheet covening theveoirengegiSnnandra ahaksis ragicen r

perneability of nore : n2/sec. 5. Absorbent article
according to any of %J}?éhndinqthe éégqeb{&‘ further characterised in that

core covering materi a¢haractesiped imthad i npermeability of |ess than 120
nmmin the Hydro-Head uﬁetﬁé core ﬁegnon tH FRiddsTthe PACORM 8k 18ithe MVTRNalGE

claiml to 5 Gt theBHokShELaS 1eds' tRaR 0,618 [iRbig/m2rzany).

2. Absorbent article according to claim 1
further characterised in that
in the core region the ratio of the PACORM value to the MVTR vaiue
is less than 0.016 [mg/(g/m2/24h}].

3. Absorbent article according to claim 1
further characterised in that
the MVTR values of the backsheet of the chassis region surrounding
the core regions are less than about 20% higher than the MVTR
values of the backsheet of the core region.

4. Absorbent article according to claim 1or 3
further characterised in that

core covering BS material has an air permeability of more than
1500 l/cm2/sec.

5. Absorbent article according to any of claims 1 to 4
further characterised in that
core covering material has an liquid impermeability of less than 120
mm in the Hydro-Head Test.

6. Absorbent article according to any of claim 1to §
further characterised in that
the absorbent core has an ultimate storage capacity of at least 75
mi.



t he absorbent core has an uIt| mat e storage capacity of at |east 75

m . 33 7. Absorbent article
accordi n‘yOtS!SISBG(m m 6

haracteri sed in that PCI/IBI8/G0R%
absor bent core has B!E‘L\ g\ r\ e capacity of at least 90 m .
cor

8. Absorbent arti Ing td claim?7 further characterised
I n that the absorbent core has an gitinate storage capacity of at:
| east 165 m. 9. Absorbent article according to claim38

further chara@ eri sAbbsorbentatticle accordirigetoatiaion Bent core has an ultimate

storage capacity off hér%%hczgﬁsed lnthatm 10. Absorbent article
according to any o e prece further characterl sed in

t hat t he come abgﬁmnémuhgésarw&mt@e%tomeepm@tm& at least 90
M/TR of nore than 4@40 g/ n2/ 24h.

8. Absorbent article according to claim 7
further characterised in that

the absorbent core has an ultimate storage capacity of at least 165
mi.

9. Absorbent article according to claim 8
further characterised in that

the absorbent core has an ultimate storage capacity of at least 300
ml.

10. Absorbent article according to any of the preceding claims,
further characterised in that
the core region comprises backsheet materials with
MVTR of more than 4000 g/m2/24h.



