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The present invention relates to di sposable absorbent articles such as_
di apers, incontinence articles, sanitary towels, training pants and the

i ke, and in particular to articles havi ng a superior liquid handling
performance in conbination with inproved skin aeration, such as

| nproved breathability per f or mance.

Backaround of the Invention D sposabl e, absorbent articles such as

di apers, incontinence arti cDISPOSABLEABSCRBENIVWVARTICLESI ni ng pants and
the like are well JYR ' sor bent
articles conprise awjﬁﬁh‘w&ﬁw B%EBA%'E Mﬁ'ﬁipﬁéwﬁﬁmar er's
body, a liquid inpervious backsheet that faces the wearer's cl ot hing,
an absorbent core interposed between the |iquid previous t opsheet and
t he backsheet, and neans to keep the core in fixed relation to t he
wear er's body. in order to receive the body exudates such as urine,
faeces or nenstrual fluids, tlgeldrditisd BvBAGok O cover certain parts of
the wearer's body. Generally, current articles cover even |larger parts
of the wearer's body to allow for adequat e storage of the exudates.
Wil st this coxTéueagees‘emt dnvengibentélates to disposablet absorbbet farticies euchi ag of
the article, C b 0 rt of
*b(?‘f rcBniihsite n%r‘ﬁc fes ‘§¥R‘%ﬂy tgweis' rm%g 35&#?9 ahEeth% iHe!

the wearer - ce ne atlve exer t’lng
pressure on th@ngkm rparfaﬁulwoa*%!fes m\@vmca superieriiguicbandling perforrrmcegn of

the skin, ther epsnbReitRint with! nproved iskih aél%trohﬁ%ﬁéﬁ'éﬁhrﬁérdvbé Sieathability
particul ar under rf%ondltlons where the wearer has sone tendency for

sweat i ng.

Backaround 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, faesces 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 allow for
adequate storage of the exudates. Whilst this coverage is an essential
element of the functionality of the article, the article also can - beyond
impacting 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.



WD 98/ 58609 2 Numer ous
attenpts have been di sclosed aimng at inproving on the skin condition
of the wear | owi ng the over-hydrated skin to dehydrat n
accept abl evlﬁ%eg/f(sa y allowing either air to reach the skin thﬁ%’t/%gf‘(lo?ﬁszi ng -
potential occlusion effects, and/or by water vapour being renoved fromthe
surface of the skin. CGenerally, such nechanisns are referred to as N
"breat hability" or "vapour or noisture peizmaabi lity". A nunber of such

Sl . out ! ‘ - _ !
o bducts or sahGhiEols BB R BRen MigKlied piritg iproving®s3 Y iy,
EP- A- 0. 171. 041%ongition of g‘ﬁ)\ﬁf&?fﬁf by aipwing dbe 1ayegbidrated wkinalae dehydrata ta i vel v

low fluid storageceestabiel valhsn alewipg dithef @ir ©x@aBhahé @kithis miniflisiiRfer s or
adult incontine cre@%r OdlIlCtS g&ften b eor e

ing designed faqr .th tical
capaci ties si gh? RGAHSI %q:tﬁ,garecﬁgr BX@@%?‘%YW%QQ%W ﬁ?’ﬁ'@vﬁégﬁ%@e
product s. sBfade lof etiiehakine Gaherally) suchnmechaasmsusarki neferretl Yebss such
as filnms | R [ LR bl g | e by aperturing as
described in ""‘Bré%g_ ﬁ@' é’%@?@‘?fﬁé}a@%\?’ﬁ r'ng t he ?/n cPopor 0Si ?y'
property as descri bed I n EP-A-0.238. 200; EP-A-0.288.021;
EP- A- 0. 352. 802A drbniberOofodurhbagplicdlions aim /At féminiRé hygidRy praduetd| duchoagls are

ted Wit hi he fil i t ) L1, 4/ 23107; WO
ol 26594, La. pcatamebtey Thtdlblsior ' So8idd *napy Bner G a8 cRsentad ip -EFOAL
br eat habl e nat @r1041206naPeA-0-biH.041;fERPAe0F 10.47 1t Such| products ensoaiynhawsbs,
eatnay ; : :
of the St 1ot oelRRElY Jow HIRt sadd caBRENS WiehPcompared! for niplb A9Badp ©
regard to i npr@@PaE ehadylt incanlirenceguredeelsi piter being.desigred for thegrati¢ahs

described in EE‘a;ﬁdﬁ_ia?s%@ﬁﬁbaﬂﬂ? Bl Sk dresnforatiRe Oferdinitien-hygienswoven
with a breathable filmis disclosed. Further disclosures such as in VO
95/ 16746 rel at grng her materials allowi ng water nol ecul es to diffuse

t hrough. Al so, conbinations of various materials conprising various |ayers
o et i ety PR STEEPRBIATRIENR O b 90 ings, GPABER) ben ¥ i,
i nper neabi | i t yWhithi welgetandeses airfyaporn meymeaklgr byapertugpgi a describad in
pore size of bauswsae'szs.m,&rr:w explbitihg e 2Mmicrapbrysh P'rdplrerﬁﬁ &9\Wesagbed gas
Cindesi rable, | I EEAPZARA00, REA 2RE NBT PR 0 32 80d PSR 1 U «
ret ai ni ng regi A7 63.068,cwbereby Ismallsvaitis ase creatéd withirethecfijimosimilar to very
small cracks. WO 94/23107; WO 94/28224; 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 95/16746 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 aiso 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.



3 In particular for articles designed for receiving higher amounts of

| i qui ds, such as baby or adult incontinence diapers, other approaches were
ai mred at keeWwDrsg/ssgoby part of the article breathable, such aspoyrsmwesirng
the |iquid absorbing parts (often referred to as absorbent core) by a

non- breathabl e material, but having other parts of the article made of -

breathable materials. Overall, prior art gined at inproving the
breathability of the covering mat eri al s, or ained at keeping only parts of
the article breathable at all. However prior art failed to recognise, that

parti oular benefy bankaRri6r SIS 8dsiBHed T FdaiAhY 1IGHEN BREAnIRbLILARS, (N

certain regrons o exp?m Tl ng
t he absorbency Wp@s baex %fad!JHéanﬁtd'%Qﬁfé, ether [APPEQaghesvereraiged

ngfr bgnt core é%fk t oﬁhtelaﬁu@lerb?edmabsé lsatcﬁ%}aajgd @mfnngftﬁgmqum?h

i stributing, st.orl rejnitia sited. o e
Copsheet of thearéﬁggBtnseQﬁ?*sa e etGreed &2, AL AR by 05 RBR SR Pl
core is such t rasteriat; bub havingmpthersartsef thesrticle gredesofitsreatinabie materials.

i mmedi ately after they have been deposited on the topsheet of the absorbent

article, with the intention that the discharges do not accunulate on or run
of f the surfaceOuyeralhgriaspanieaimedsatcieprayisgnitie beeathability iohthei eevaiing | ui d

contai nnent by maér@kbs%ibﬁﬁéd af kedpifg VRIyGHarfePof theartidle br&ithable Atfaliout er

garments and di sconfort for the wearer. After the insult, it is an
essential functionality of the absorbent article to retain the discharged
fluids firmy dstowsveropeuoiait daied Hpdrecogmisef thahepm‘hbmiaofberieﬁtsrve@arerbe | f

bomi o 11 omt head €Y b sEREVERY ombiifing kidfals n CBltdic GRRER' of thpditcle, . .
- can have det ranfbin partisptas dysexploiting benefits: plotheoabsaneergy nronﬂﬁm%o the

result in over hyhopbéitord af Hedsigent |y a higher propensity for skin
irritations. There have been many attenpts to inprove the fluid handling

properties of absorbent articles or cores, in particular when further
requi rements weTie batsogbéntugorualf an abswbenedirficidunéeds tof bpr oapatile of

ropl | cat 1 on o6 1S0TG JFHEIOS G Sl SSTRIDSEyrich Bé ARl Ehsdled ¢,

EP- A- 0. 640. 330; orephe-topshest. ofi dhe Ebsarbers articies. 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 particutar when further requirements were
brought up such as a desired reduction of product bulkiness or thickness.
Such effects are discussed in European Patent Application 86105023.4 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.
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4 So far, however, the approach has been to maintain good skin condition
either via aimng at high aeration or by aimng at mnimsed rewet of the
liquid. It been sufficiently recogni sed, however, that there is an
interactidwaggFﬁgen the two nechanisns, thus allowng to ex6386¥”%wﬁﬁ :
approaches in an inproved way, nanely by conbi ning products having a very
good liquid handling performance resulting in very good skin dryness
backsheet materials allowi ng very good brdeathability, and in particul ar by
arrangi ng such elenments in a novel design providing much inproved effect.

It has not been realised, that such well performng articles allow nuch
nore | eni ent &&sfagnheweyere the appreackr hag) beeoktohmaintaim goodiiskinviconditiegar d t o

Wi st Dt ope Bither Via &ifiifg 2 HH d@ratio o b9 iRy (et \ARRSoATTEIRE Ur theY.
capabi ||ty of NaWda i BRB I BReR syicenly regeanisadi DPWENsr, dhat Jaersr fs an
aﬁrfo[) mance, @eractibhebétweent thehewarmechanisms, tiuse allowiriye toeeptsit shathi n

en el ng I N

' t.ac r I nge of
the gas of vagBiEEhet IF i imerdlied vi, ey 18/ RAPBRIAS prosilees Bkl
suf ficiently. Ve geed liguHhandling perovmanee resultieg yayveor gppd skinidninesses t he
moi sture | mPaghoRiheennatlsfisls AIGVINE ERf goblbréamRLiItTLAR i beifsi80by been
recogni sed sufficiently as an por t ant eséﬂ%n ar.aneter, for su& articles.
Ao it i's dATENGRE SUEh SleTents Tra nPHS)AGSIg PEdYIBiPG APURKLIBPTONPR ATEFE have
on the skin cdtridistnatrbesh rebﬁsedeaharsuchw'spétfgr‘rmingram@jae@mowfmnmmbfresentl
invention to ] et ri.gent a
ffoot on ¢ heMiTetaRsir 83R8 Rofe BBV HackTEpE itarity W reBRR R AT
control of theermeahilityethssalowingevarnrighesaivivapaur pemaabilty. article. It is
a further object, to provide articles, which maintain | ow vapour phase

Surmar'y of ¢ naHIR, SHOY Gt G BRcR dudlh cenekiasty Berfvelatig e (R anding ow
vapour phase capatilitye ofn dnheatssorbentasarticle| osech baswequisitiorsr b ché-effid t he
wearer in usep 3G % bn the impact the article can have on the wearer's skin
when being in direct contact, such as rewet performance, the relevance of
the gas or vapour phase within the article has not been considered
sufficiently. In particular in regions where the vapour phase dominates the
moisture impact on the skin of a wearer, the vapour moisture has not been
recognised sufficiently as an important design parameter for such articles.
Also, it is difficult to assess the impact which breathable materials have on
the skin condition of the wearer.

Thus it is an object of the present invention to provide disposable absorbent
articles having less detrimental effect on the hydration conditions of the
wearers skin by allowing better control of the moisture content of the gas
volume within an article.

It is a further object, to provide articles, which maintain low vapour phase
moisture content through extended wearing and loading situations.

Summary of the Invention

A disposable absorbent articte sustaining low vapour phase moisture in the
space as enclosed between the article and the wearer in use, such as can
be evaluate by measuring relative humidity on a laboratory mannequin,



be evaluate by neasuring relative humdity on a | aboratory mannequi n,

WO 98/ 58609 5 such as can be
achi eved bywodsssn ng hi gh performance, |ow rewet absor begpT/ 956605 t h
br eat habl e backsheet materials. Brief Description
of the Draw ngs Figure 1 is schematically showi ng a taped bahy
di aper as an exanpl e for an absorbent carticle. Figure 2 is
schematically showing a pull up baby diaper as an exanpl e for an

?bSO[ Een}va ar t gugdre as caRnl b? acHibsd ©y3 combimiagl Right b@rfbﬁﬁénélzﬁluldwf&gtvewt up
or e nne el at i e i gure i s
show ng the t%g%org%r?t q%e* m%t ﬁ&ﬁ}:‘g‘ﬁ %qc{lﬁsﬁﬁeﬁrggﬁenals Figure 5 is

showi ng the test set up for the Post Acquisition Collagen Rewet Met hod.

Det ai | ed Description Absqg};@rﬁes% {ich &F the 6 As used herein,
the term "absorbent articles’ absorb and contain
body exudates, and, nore specifically, refers to devices which are

pl aced agai nst or Figuiy 0¥ stHamatizalipehbaihy atap é@bd%adlﬁbeﬁﬁsahmhpwd
contaln the v I‘IO@ gﬁz‘iq?ﬁtaﬁl |scharged fromthe b The term

"di sposabl e" ¢ Al AF descri be absorbent articles which are not
i ntended to be | aundered or otherw se restored or reused as an absor bent
article (i.e., th f r Sﬁ%l%
preferably, to beel?‘lgGFeez‘ ggesra:ﬂ@ﬁ\ah?algf’ sﬁb%rw se ‘é&s%éb?e ri ﬁsa%n
envi r onnment al ?’&af‘éﬁi’ﬁﬁ%’tﬁ‘bﬁ@s%ﬁggﬁ icle.  Wthin the context of the present
I nventi on absorbent article conprises:

Figure 3 is showing the test equipment set up for the Mannequin
Relative Humidity testing.

Figure 4 is showing the test set up for the Acquisition Test.

Figure § is showing the test set up for the Post Acquisition Collagen
Rewet Method.

Detailed Description

Absorbent Articles - general

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).

Within the context of the present invention absorbent article compriées:



6 a) - an absorbent core (which may consist of sub-structures and/or wap
materials), including on the side oriented towards the wearer a topsheet,

whi ch forrrgv ifaner surface and which - at least in certai '
t hereof - al %@%’k‘?he exudates to penetrate through, and inclﬁfﬁgéﬂgqqif he

opposite side a backsheet which fornms the outer surface of the article_and
whi ch separates the absorbent core fromthe outside, such as the clothing
of the wearer. b) - chassis elenments conprising features |ike closure

conprising a tpshear aorperlofs ditch iatonsistes shbletfuctaas ehard irdp,
backsheet and W%@”?'@ﬁ) 'HSLF'%PE%&I %’gﬁforter%e‘iﬁg‘ﬂﬁ"lﬁ’én ecWP@’QfaE’h ‘Ei%,shﬁ#tary
Wi th reﬁ peCL i wmnurafcﬁ'msathe inmert S\efaceom®d whichg strleasti |n®erﬁaheréyi@rk§me¢éd ofcan )
cover the absor e end i.nto the
chassi s region, Qﬁp& eéegoaﬁ%ﬁgﬁa%g‘ﬁﬁ'% q?@aﬁ%ﬁgcén%e@%%p?w

el astics or tade Bkb&CkShegtJM@ld't farms theanuter esurfaceaof thepediole @ndowhich
absorbent art Isebaraqés ftrhu%abswseeht e&é’\%ﬁhhbsot.ﬁs:ﬁbaﬁﬁéh a?-'EHS dﬂétﬁﬁ’ﬁr ofhe! S

shown in Figure 1 in its flat-out, uncontracted state el astic
i nduced contr &&3®h pul | ed out except in the side panels wherein the
elastic is |eft) in-itiasss alarenisndomprsingwddiurger like rdosret Blensentsiadrur e

o ththe port eladtisaBoR S Rl SR YtE profEeaiEr, Wit BmbiiSnd LBpEnéd, "
out er surf ace VEuch ffamns ghe Hanen sudace &N ehbapkshee i §he ebackshaet andplbe 20
conpri ses a "tﬁb&rfée?%é!ﬂeﬁbl% bpmé]%tso%ntacdre%rﬂbbmﬁﬁ CW&hbré d&ﬁa%t 26

L heopahect FHAtEHARRAI A0ASHE EROI0BS. 13 43¢ Parkies can C(éé(ﬁ’é e Segorbent
el asticised | egreahtisthd2same neatesitl or shest m%?aé)dénlﬁxli rito mtedcteassisnﬁegm tsgz t : ;n
36, The dual dinepbrier stmnf ol R eSS IRE IS Hd Yl o2k8 1680, Prary

fastening system 38 and a wai st closure system 40. The primary fastening

system 38 pref ' hr aBeBiRNe
| andi ng menberﬁg y ,§ {dsrtﬁeél‘lﬁgﬁ?g %@é?g‘ S shown I n Iél?gﬂ?e&l&to

preferably cor’rBqug’Qné”%b F%P'ﬁﬂe{st attachment conponents 46 and a second
attachnment conponent 48. The di aper 20 al so preferably conprises a

positioning P& RBet 9635 SShowtPif Efflire SR itk 'Hat buft SRR ed SEROTEAY 46
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 generatly multiply 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.
The diaper 20 also preferably comprises a positioning patch 50 located
subjacent each first attachment component 46.



7 The diaper 20 is shown in Figure 1 to have an outer surface 52 (faC| ng
the viewer in Figure 1), an inner surface 54 opposed to the outer surface

52, a first webstsehegi on 56, a second wai st regi on 58 opposedpég,lﬁgg@o §7rst
wai st region 56, and a periphery 60 which is defined by the outer edges of

the diaper 20 in which the |ongitudinal edges are designated 62 and the-end
edges are designated 64. The inner surface,54 of the diaper 20 conprises
that portion of the diaper 20 which is positioned adjacent to the wearers

body flur I ngf Ufﬁrt(e diapet 20 |s2 @hmsurﬁ:g@:@ 6o ﬁavsltaal duter suffaceTsd (Racirky tHeaflst
a portion o nent s ee
24I)O The outer i%\&é’,pi\g? ggre ﬁ)n%"\ lgﬁgr gﬂ'ﬁc%?fr tquﬁs8#jq?ﬁ'§g8f"ge§ ﬁ’ﬁ%gﬁ] S
posi tioned awayfirstr waist fegino B ra sebong V(alsteregld:re 58uomosagt foathe ficstgeaiet al | y
is formed by at t k Q,E,Ifg:@ggg)

joined to the baékshge6 aa,-gpré b%@H%gw&/y’s% reg | on ggﬁe he cong.mwal st
regi on 58 exte (fareredl dn Jhe {ongitudinal (%‘i’@ee‘i(ﬂj'ésd?ﬂg'ﬂﬁte@lﬁ? pedithesnd

to the lateral Bra?bld&@fat@cﬂ suherhdl nﬂﬁ@rr sdfacel 54 d@@héﬁ:amlzmaompﬁées

compr 1 se the. odtet PPEBbrd: 8, FBRef 283 hich s e SudtRl pliatohih g bERerh, ¢
posi tioned in thedyfdurgg use éite. rtbgllmer&llrﬁaoe Sk gegeratilgds Tarmed by at heastiade
panels in the Wof‘ﬁiestb 5R&AVY 3fd %ﬂf‘er%?ﬁ ) d)o?r?ed W‘fﬂeetoP%h Iﬂg]

necessary that the pairs o anel's S

they are’ preferdlf PUiRr r?‘éﬁfa‘?ené&egrg'@%s%? thﬁ\epgﬁm of ‘FR% dipper Qn\é’P‘éPh??
positioned in thsitRmeadsvapirein theovearePs mp be. @ieaémttaﬁ@bﬁac@&egmebélw

the | at | di t |, ast | at I
direction (x diff ST Bxsa%%t?ipbé*oiﬁﬁ%ﬁs@sﬁ of 3B, PO sfinergnts
the | ateral cemlnedutuéhﬁﬁaokshd@ 26)).apree fiesd;waistereigiory 56 wathichtie sbooedtwalat (y

direction or | ‘?’ngog)ﬁj&hggd dt%fsggﬁﬁ/e"l? fH?ﬁ tr% éﬁ&te!dggs ??rcglthé geﬁ@hé@eso to

| ongi tudi nal cenfrelin
t hi ckness) bei ige irterahsantseling, 6 of tf&;@aaaﬁr 30 Erriwaipt regisng wach €omprisRfes s

3/];] tﬂetﬂl aPer %ﬁéh%ralz Zeguneset aﬁhoa\fc‘paﬁr %ﬂ%@z‘daé anévsew?tchory iv‘allyf&tnﬂbrméethe?O in
I C e ops a., see ar 0SS e,core

the. chacei s ogiBsr st Bokiofs B e WRIR sGioR o sl Rt RESPRSR fiLlie, 2

t han those of tﬁnsi wdisbregion S6oare mlgﬁatedﬂ@whéethézsummnéle ih ¢k séeond 26
extend beyond %ﬁﬁ%gﬁ:?\ £ a Qé(‘)&eﬁlﬁﬁé’(e‘a% Wﬁf' §g8§85€né&%rs§ﬁ>’thfa?ﬂ'{8 baifs of

periphery 60 of 1 ter perineter
or, in other wH@s PaﬂﬁE é’ﬂ&%cr’oﬁ'qenEaBﬁaﬁér'@Otfcﬁhéh%ﬁrﬁkﬂ'ﬁﬁeféb')fcm% ses
the I ongi t udi Nanages ohetf the dtiidic TRBGI®S BaRel8 42 positioned in the second waist

region 58 can be elastically extensibie 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
diaper 20. The periphery 60 defines the outer perimeter or, in other words,
the edges of the diaper 20. The periphery 60 comprises the longitudinal
edges 62 and the end edges 64.



8 Wil e each elasticised leg cuff 32 may be configured so as to be
simlar to any of the |l eg bands, side flaps, barrier cuffs, or elastic
cuffs descr‘jvp% sghgve, it is preferred that each el asticised Ieg cuff 32
conmprise at' least an inner barrier cuff 84 conprising a barr FEFBIAE5 and
a spacing elastic nmenber 86 such as described in the above-referenced US
Patent 4,909,803. In a preferred enbodinent, the elasticised |leg cuff 32
additionally conprises an el astic gasketi§g cuff 104 with one or nore

el astic strands 105, positioned outboard of the barrier cuff 84 such as
described in the above-references US Patent 4,695,278. The diaper 20 may
further conpri%ilgreaghaelapticised iag eufhiBdmearhetaenfigyres salas to e sicdartot and

contal e Ty a5 g, R s Patir 1S cPRIBNs oS chbad] 1
in at |east th@g@%t‘eﬁl prp%g{%:{]ﬂ'@g eéﬁ@ %%ﬁ\ﬁs%dl '?gf%gnéé &Pmpé'éﬁat;eﬁﬂr?ﬂ on of
the end edgﬁ 6hnef tfgdnﬂetd?aﬂﬁem 20mpfising, a][ barrier kpi 85vandta fspatingeeldstic g
conpri ses that ORAO e di - eagt e edge
53"0F the abeolBieroBessybRvad) BBEIRa, AW CHGIIESIERN LSS BaIeRl ©00
intended to bed 08403 alr) asenreferedwemhadiment, sthe reigpticiaed cleg apdh 32 e
Dott ond i EidabRElGrabrided 2If MRSl Baskamig AR With SHe RO BB i st
Pogi on. " The ePihes1 8 Ponticneoiaioas ohe fefismeirl 84 upll asriastlibed 1 oy
conpri se a porthecabove-referehogs U8R atadt 4 896@78L on of the backsheet 26 that

has preferably been nechanically stretched and a bi-lam nate materi al
conprising an el astomeric nmenber 76 positioned between the topsheet 24 and

backsheet 26 ahbe dianeri2frmayfurther comppiseian jasic waishiaaiungad4 thad erovidesind
o SoncTe v oo oA, s fasts aners 24k s dhapas oo
grgef erence. Fi 9@“@”5&\%‘%@ ?'Wé‘? V%x‘&ﬁﬁtl gne of ﬁ% r B99Rs z?gt P%I"%e f or
whi ch the presabsorbentcdred28 irept temsttind icediraneegidry 68 ahd genatllp formd atip
di aper. The di Ragsatihigiot wlPefls YRk SPof BITPELBEr 36, TRIQ REVIaGR GaRE 2
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.

Figure 2 shows a further example for an absorbent article for which the
present invention may be applied, namely a disposable pull-up diaper. The
disposable pull-up diaper 20 comprise an absorbent core 22, a chassis 21
surrounding the core region and side seems 10.



surroundi ng the core region and side seens 10.
9 The outer or backsheet |ayers 26 are these portions of the chassis 21
or of the wbsgsdsent core 22 which will formthe exterior of pcirapshggpsysabl e

pull-up diapers 20, i.e. face away fromthe wearer. The outer |ayers 26 are
conpliant, soft feeling, and non-irritating to the wearer's skin. This~
outer layer can be an unitary material |ayer covering both core and chassis

regions or parts thereof, or can conprise different materials in these
regions. The inner topsheet or layers 24 are these portions of the chassis

21 or core 22;}" '(LE%%J ﬁaék%gbf ﬁ?e*é’ﬁ@ra'rgrth&{ b&‘ﬁpﬁﬂa‘f‘fﬂ@cbé@sgﬁ'dr grontact

t he wearer. eelin

non-irritatinge QbebeWsa(Pf@r?% w@mmwﬂllf@rmﬁee@mm@ régl%ﬁ’os?ﬁ@ PHkEP | ayer
24 and the oulgipergya, ¢e, $ack tﬂ%véy"%dn?%by“degré?wrﬁ@w&teﬂaws 26 earbl y

t hem t t ti d. menb
B e e ot s erLRRTH B 1w, R, T Bl T
ar rergs ex;gndl fgycheyam bet e ehitaryi maewralleyer wowtrng dath e¢metarmd msecslbiand
nmenper s a S -u
di apers 20 prgg%'gé% é)J %@ﬁ% q;é:%fhpo-rr{]ggé gﬁ@?ﬁ ?%lldslg r egm%té-w %Q ﬁ‘egg P

provi di ng i npregieds.cont ai nnment of |iquids and other body exudates. Each
el asticised |l eg cuff 32 may conprise several different errbodi ments for
reduci ng the |eakage o in the Ie

el astici sed | d§ednner @?saﬁgy gégg;%h%a@e@egg PR %etﬂ cllﬁaﬁﬁ’ls f‘oo%ﬁ?feof t he
I eg ba][\gfr S I QQ vtbhnapsvm g&mtmrlnteufofi‘ef thog aaldaegtarm wullfdmtatﬂﬁbe Mlmaneraﬂ'&n‘ege it
(T ap 104 and IMErJETETIscaSS cofipbeth, 3 fBelo G RERIAR R 1d R refist's

di sposabl e puISKimp di apers 20 further preferably corrprl ses an el astici sed

wai st band 34 g §%s§f§l Rigfion, thaeinpgd lﬁéaiez&faﬁ&medba@mépéneznuéén bR
di apers 20 in a

east re rtion refera
el astici sed wi} ESL?QMdf%?ddF‘Qﬁa%%rngnd’B?ﬁﬂN PHB"Qr the sle %5?/5%%'[3% rear
portion 58. members 90, elastic waste band members 76, and elastic strands 105 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
preferably has an elasticised waistband 34 disposed in both the front portion
56 and the rear portion 58.



10 Absorbent core / core structure The absorbent core
shoul d be generally conpressible, confornmable, non- irritating to the

wearer' s skidoggdigo Capabl e of absorbing and retaining Iiqui urine
and ‘ot her certalin body exudates. The absorbent core m ght Cgﬁn%f/#hgg/o@?w de -

variety of |iquid-absorbent or liquid handling materials comonly used.in
di sposabl e di apers and ot her absorbent artoi cles such as - but not limted
to - comm.nuted wood pulp which is genera%lly referred to as airfelt;

mel t bl owmn pol yners includi ng cabghientberid /e ¥irSétufd ened, nodified or
cross-linked cellulosic fibres; T1SSUE Thcluding tIssue waps and tissue

| am nates. Exanples for absorbent structures are described in U S Patent
4,610, 678 ent i THeedbSdibght Beres shguldiise gbretalipt compressible, i confarehabie, \iborsman et

At oles. Wi n Eiag & 8 weads SR Bhd SoBAtie G atliding Sia regRhd iline
1987; U.S. Patssish as ggpe =nd ether ceaain bedyexudatesothe ahsomgnh cores might
Layer" issued ddmpf@s aadide® VakB6e 8P figuiiSabsbysiéht &Pﬁgufa PARAdFRY rRaterials

Bew ck-Sonntag et al.; US.5 1807622 (Berg et ). US 5 10 7 oe et
al.); USS5 387‘:%'70'@“!'&@85)“.’ dﬁ?&ﬁaé‘ﬁrcfléﬁﬁfg@drﬂ%?gawfgﬁ&ﬁ’éa'eﬁéug as -
conpati bl e w thuttriot lindigdi toensommeinutad woed lpelp whichr ishgenegalls esfemred ttbas
absor bent core,;28:. S ; a Haj t e, or
it can be a Cgar@giﬁarpggﬁlog@ ’géelgﬁreéﬁ ﬁl%[@(').r g‘r’ft&rgt F ﬂ%@&%@éﬁ%ﬁgﬁ’ &%alf%rdﬁ can
consi st of onelrofrogsiiaked cedulasia fibres, tisaus iogluding tssugcwiRRs apd tissue
sub-struct ur eggmkieave an essentially two-di nensional extension (i.e. be a
| ayer) or a three- dinensional shape. Materials for use in the
absorbent cores of the Invention The absorbent core for the present
I nvention canbmmléseorf absarbentetréctumssareoddsoribeliiinnd.$s Raténiod,6f 01678us
matrices. Fi sef; | r t el h jnCl Ugde.; e that _are
naturally occu‘%’ﬁ?lﬁg ﬁlgrb'gsé?‘ hﬂ%@?ﬁgr&%ﬁ% fi?%é%eta g’swm%%%gg_sa £\ t?n
synt heti cal | y $epiembepPeifst;d . Raterd 4,87 A0 entilet SAhzarhentpdiclasdWith
pol ypropyl €neé.Dual-Layered Cores" issued to Weisman et al. on June 16, 1987; U.S.
Patent 4,888,231 entitled "Absorbent Core Having A Dusting Layer" issued
to Angstadt on December 18, 1989; EP-A-0 640 330 of Bewick-Sonntag et
al.; US 5 180 622 (Berg et al.); US 5 102 597 (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.

Materials for use in the absorbent cores of the invention

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

Fibres useful in the present invention include those that are naturally
occurring fibres (modified or unmodified), as well as synthetically made
fibres, such as polyolefins as polyethylene and polypropylene.



11 For many absorbent cores or core structures according to the present
I nvention, the use of hydrophilic fibres is preferred which can be obtained.

by using hwiysspakdoi ¢ starting materials or by hydrophilizi ngedyygbs .
fibres, such as surfactant-treated or silica-treated thernoplastic fibres
derived from for exanple, polyolefins. Suitable naturally occurring -
fibres are wood pulp fibres which can be .,obtained fromwell-known chem cal
processes such as the Kraft and sulfite [}?ocesses Al so chenmically

st ffened cel il angy fdd¥oRserit! ored! bltkfe sHiRnFES SordingR) e (reset nki ng
cgu5| ng to chérﬁf E‘h?i’ythFcHsﬁ’n %ﬁiyrdg‘?&ﬂp%Pgrreﬁﬁ Ipf?sfﬁﬁ Eamck}\ﬁ?gﬁ Fj’:a iNed P¥ase
the stiffness usingt inedrbphilie starthhg Ineatehialsudi by hgdiophilizing hydraphbbie fibresss| i nk
bonds to chem ah ¥ sﬁ*fbil;{a?ﬁ' uIeQFeJ ¢P§|ﬁ%%1 freBletf the rﬁ?;?laéﬁc ﬁﬁregcé{eﬁﬁgg%rﬁ 0

excl ude ot her > ypes "o eactions Tor em ca enin brés.

Fi bres sti ffef@’cﬁ@ﬁ‘nﬂemw’ﬁﬂnﬁonds in indivi dual i sed for m(i.e., the

i ndi vidualised stiffened fibres, as well as process for thei r prepar ation)
are disclosed,, for, examle, in US-A— 224, 926; 3,440, Us- A

3 53, 200 - an$uigble PaBNEM ACUTG NBrE5 g, wgoT AP EDIES: WPikh 87 be
addi tion to omb#dited fram wellsknownt tremicabpracesses plicts Bs ¢thé iKvaft andasulfite
conpri sed in r t

ther mopl asti ¢ E%feis%%? RiE3;crErhealy sifond CPIASHIBhs HRE SUIEH, el

ext ensi vel y déeragxanpe,f icnesslinkinge agestsoiirafg oamailedr it thecaftbr@ﬁa tnatie from

a variety of s S y a
S0l yet hyl ene. fshgéé@&!m id Camfcaﬁaﬁ th@éJCéhLQﬁw Qb ahsifnidam mnﬁqﬁﬁaame

rface of ydr opho er nop
rendered hydr &FPS ‘PE hepds, whic ?ﬁ” \!ﬁ“’t”ﬁg%?g Bf‘%?ﬁ of ﬁfbé%s bV‘&VJﬁa'F’Sm c or
3”' onic sEr f ?m&sﬁtuoreo@ .intréffbreptrysshigk tbondsi o ehwtidsau@r stifféra¢herfibre big
i pping the fi t t t ; part
of the pol ymarp %fﬂeg ﬁ griogtfbgﬁéta{%g%lﬂg¥nﬁﬁ#a§? Q}fir%rgg_%goﬁ c?%h'l@%g and
re- solidificatiffeningtoidhefibfesct ant will tend to remain at the surfaces of
the thernoplastic fibre. Suitable surfact ants I ncl ude non-ionic surfactants

such as Brij 76 manu ed b | C of W t | awnar e,
and various surPr&st éh& L@ég% s'@ ﬂfﬂfg{}ﬂlgHﬁ%@%Sf)‘)@q Z‘Oé O%ﬁl cal ,
Inc. of G een\lmdzhnduamwmffm f:tﬁi@s; ds weibas ippocasssfor tiaait praparation)aarec
surfactants oy Al Dot SehmdiBesth SUSLAS 224 5262"URSARRLG, 85,1 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 wiil 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 hydrophobic 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 ICl Americas, Inc. of Wilmington, Delaware,
and various surfactants sold under Pegosperse® trademark by Glyco
Chemical, Inc. of Greenwich, Connecticut. Besides non-ionic surfactants,
anionic surfactants can also be used. These surfactants can be applied to



12 the thernoplastic fibres at levels of, for exanple, fromabout 0.2 to
about 1 gram per square of centinetre of thernoplastic fibre. Suitable

t her mopl as{ifoghdshifo€s can be made froma single polyner (nDnNgerRRdERGHIN
fibres), or can bé nade fromnore than one polymer (eg., bi- conponent

fibres). For exanple, "bi-conponent fibres" can refer to thernoplastic
fibres that conprise a core fibre made from one polyner that is encased
within a thernoplastic sheath nmade from d2different pol ymer. The pol ymer

na e o .
Cenper at ure. t 115 it irbefesEOrER of IdbbiCor s Slefitle, A dbtt b3 WBpout 1 .
conponent fi brgsammensquera ekeentimatienefithernrplastis flset i ng of the sheath

polymer, while retaining the desirable strength characteristics of the core
polymer. In the case of thernoplastic fibres, .their length can yvar

dependi ng upo Q'Wg?ﬁ)g??rmr%ﬁmrf&@s FBNnbe éﬂ%‘f%f'ﬁm ap?'ngrP?|¥g‘eﬁe(§l d for
these fibres. chmponent fibres)esrecambdenmptadidne mMarertban anecpalymendelg.,f biem
about 0.3 to n p bl iy f ts 0 t 0 cm
"ong. The pronerionent, fiesh For TEfbR; i cbBAG kel b 18R fo) e
can al so be adhermerlaghc fieieyithat eanprisesawoes fibreamage foryonerrolymer that The

di ?Eet e of th%%ﬂcé&@iWﬂﬁg\?é%ieﬁn{)b@&ﬁ@shéa(}hmétdéa&ém aﬂ@sffémﬁp? et Wﬁe?f

ei ther denier rans per 9! nmet.er ecite . 2B r ers
dt ex) . Dependiﬂ?gy’Bﬁr PE@PE‘E'@& Wcs%ai%ré@%we‘m%hé %?‘F{&"Ef‘m@?ﬂ?g& ti tabl e
t her nopl ast i c tbmpeesturaithdrathe polyemer taamprising the aorge As antessilt] theseobi- 1
decitex, such ' 0 al ' t grdahs may
be used in an |?1na]:|§lj anégggﬁréssgér{?@gﬁﬁag@%t %@%@% odr e%c? "Elérlﬁgllb;f ﬂlﬁg eélaﬁh
produced, and Relymer | white fetgining tha dgsirable steength gbarasteristies|qftbe agdgq
fibres may al s‘g'b| epsed as a preforned 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 roll, spool) and will then be cut
to the approprindhe case ef thEnmsplastic fibredo theiniengthatanofary dependingrupanghe

absor bent. cor i) BERRARCaTBRER Broskrtics Bpdid fRESS tibres? TyBoAM), N

ext ensi ve wit Hhepe toemeoplastisr ibres havg adenathi Bem ahoutek3nie abeyt (wWb¥Mor

tissues, and Sigpb, PréfepsPSra cabdityoetd d000WB.0 rerh eng! tThe 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
8000 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 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 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.



13 In addition or alternatively to fibrous webs, the absorbent cores may
conpri se other porous materials, such as foans. Preferred foans are open-
cel | ed absowbesissgeel yneric foam materials as being derived bycrabysmeeszzi ng .
a H'gh Internal Phase Water-in-QO | Enulsion (hereafter referred to a H PE).
Such polyneric foans may be forned to provide the requisite storage -

properties, as well as the requisite dist 5?bution properties, such as
described in U S. Patent Application Serial No. 08/ 563,866 (DeshMarais et

8:3) 23212]: i4|9$d :c\l_omermelttio?ﬁ,orlél%'naﬂﬁm?ﬂw Iﬂi@rddzss-wébtt ethe éb@d)rib@at icgﬁeﬁﬂhé%; No.
: , fi r r )

(yer ot ai .y, SRS SHHEL pbloys #ateria Yuch asfoatis, Breterrel s 2d bbeh

(Desharai s et eog¢led abssbent payreatie foam matedals as being derived by polymerizing

Super absor bent 5feg bf"lﬁt”e&élrPHh\é@rWﬂ?érﬁn-é?PEhﬁﬂﬁbhXheu%%ﬂepféféﬂeertsfaeﬁfﬁé)y1 the
absorbent strugtures aCCQI’de ng to the present. | venél OE can cqonprise
Super absor bent SHEN W@Y@?”Br%&@r By Be feRmedy i pRRIJS dPa; rRpuisie. sinsage

|00|t ymers ulseL :Jbrdpertgés? a?rv@aeaﬁ $Herreqb| utsiitelrdiétﬁbhwepmpleme‘sats;achfasm ﬁtlsedi al ly
wat er -i nsol ubl e rss .a e SO Di [ ge
gquantities of ll Hﬁ#d?ﬁeﬁﬂ%{%gﬁ@?ﬂ?a@%@g@g @e%&‘aa}gﬁnﬁﬁﬁpg filéd
referred to Weverhbgdr 280! 1995]s topemding upbBabBatent nApplicationi Bearial TNese
hydr ogel - f or m pr. r . | i li G

ani ont'e,  unct DRI, dled RAEEE! I3[Tapl: yet GRAE), LIS, Pkl Bder 27
carboxy groups{D¥8fa®pl 8, ofssyed yhebriagyi €.ati995 ofnd sk e fatent I%ZQQJI@XQ hose
whi ch are prepfhesMaraisedsl)yizeued Novembensattggat ed, aci d-cont ai ni ng
nononers. Hydrogel -form ng absorbent polyners suitable for the present

i nvention contain carboxy groups. These pol yners include hydrol ysed starch-
acrylonitrile graft copol yneSypergagsarbaht polymers at hydrdagisar ch-acrylonitrile
graft copolyners, starch-acrylic acid graft copolyners, partially
neutralised starch-acrylic acid graft copolyners, saponified vin

acet at e- acr yl i @pégnally. @nsorfier psstergply. dhesalsosbent) sjm%qrppea%:prcg@g LF‘P 48 de
come rer L Aty hnicon aleseeSuppssmrma e g0 rbooas
crosst i nked ol prameregeiaiing: fysdiBedt Bpiaists efudf Jheeradpat invialdh
pol ymers can binchaied @ivdriety soi eupstantially t watdransolotblea butx water-eweltalde or
im;ra gi ffP:: gm pBYMETE  Gpable? BP [t ofting 15/t BALMITRSs BRIGLIR! Sudhepdlymet osed
materials are also commonly referred to as "hydrocolloids”, or
"superabsorbent’ materials. These hydrogel-forming absorbent polymers
preferably have a mulitiplicity of anionic, functional groups, such as suifonic
acid, and more typically carboxy groups. Examples of polymers suitable for
use herein include those which are prepared from polymerisable,

unsaturated, acid-containing monomers.

Hydrogei-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
partially neutralised polyacrylic acid. These polymers can be used either
solely or in the form of a mixture of two or more different polymers.
Examples of these polymer materials are disclosed in U.S. Patent



14 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. Mbst preferred pol yner materi als for

use i n makwopshkysiwogel -form ng particles are slightly net V\Dp‘lj,ﬁﬁ%g shnked
pol yners of partially neutralised polyacrylic acids and starc eri vat i ves

t hereof . Most preferably, the hydrogel-form ng particles conprise from
about 50 to about 95% preferably about 75% neutralised, slightly network
crosslinked, polyacrylic acid (i.e. poly sodiumacryl ate/acryli c acid). As

dFSCL i Fed abog @687, htlvcs oegtenicu UYG'BSQbSlPBFQ"HkteﬁPMYM??@V 0.8 ¢ éﬁtb|hy
LY et BRI, Sh RS Al Yol 7 L9 SSrYen Lo Tepderthe
absorptive capacity and extractabl e pol yrrer content characteristics of the
et vor K cr oss oSl reRiiod e Bl iro b6 Y kg BSaB A e
are descri bedpﬁfﬁck?lse%ﬁee? ightly anetwork crass polyevess ©f rpartealb'noeutranlssd Pat ent
4,076, 663, anﬁolyécr?ﬁc Padife 0459 StERINTRIBHVativERe tReHBBY. 2R3t DeraferaBiyCr tha! S can

be used in pa orm |nf|brosfo | ned
with other el HQ% rﬁ?‘@?&PWé’ﬂ'sgt é?'é':ébdtqrwqgtgsst/hewﬁ Waual
el ement s haveatbménmj%s obutrahisesbpszhghﬂ;ehgwarh arbssiinked pslyacylic ra’cld)r(l.e.

substructure one or nore of these el enents.
- 680 oG ey e/eae R

Desi gn CapaC| y~an Capacity 1In order to be able to
conpare absorbent articles for varying end use conditions, or differently

si zed artlgl ess Hbgcnw&iﬁlabb\reapméth ydroge|-edih f%ﬁ%r&éhtbq:o?yrﬁévst adtlee but
reasur e, | For BB 0B Shat LA Dl Bt e U 2
conposi ti on ofendeethe polgmer Ishbstant}almwlatbmrfsombieaandIlarpaloaldeterrrﬂr_iwthbor n
Ibﬁg: S;Szju;f) to%o‘?{)t?véjeaﬁ’%yséﬁ@ extttltaBleS Boll Mer TORMEM: ThAPRISHMRE' Fhe
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.

Design Capacity and Ultimate 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 be a suitable measure.

For example, babies are representing a typicat 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 side, but also for example among various individual toddlers.



15 Anot her user group may be larger children, still suffering froma
certain formof incontinence. Also, incontinent adults can use such
articles, wodgRsibth a wide range of |oading conditions, gepeiadsibossferred
to as Ilght i nconti nence ranging up to severe incontinence. Whilst the man
skilled in the art will readily be able to transfer the teaching to ot-her
sizes for further discussion, focus wll lge put on the toddler sized

babi es. For such user, urine |oadings of "dp to 75 m per voiding, with on
an average of four voidings per wearing period resulting in a total |oading

f 300 m, d I di t f .15 / h
guf ficientl ;a/m 5 rlé%'l A ra@'zgm%ﬁe‘?ﬁ:@f%?rts ?’dﬁ%t'ﬁee n%?rgg] ﬂ&eﬁﬁ'f’efofrg cope

wi t h such regquwfitgomtinensdioul d have the capability of picking up such
armunts of urine, which will be referred to for the further discussion as
"design capacity” These anounts of fluids have to be absorbed by
material s whi ddse.aincantingritasiults nasy use suCh Giclgs.ragaigwithya wide) r@as@ %he

aqueous parts I8£d|h5%ﬁdlt%H§hgéﬁ@’aﬂy referrédto -asaighy inddntihendd mr@lm?ub%t on
t he surface of the towards the wearers skin. The term "ul tinmate"

refers in one sreé@ﬁe@mf“df‘?’}?@ situation as in the absorbent article at |ong
wear i ng tinmes, in the other respect to absorbent materials which reach

e ot LT RRHECRA SRR NS o dirbe o Uvinay v

This can be in n use I
after | ong wedoiothen sizes forofurther disgussiopafoays wili ke p@gpnﬁheéewe@sqzsﬁ pur e

materials or f%fb%é %r%@ﬁ%btr Qfrine oatity¥ dffupttbewﬁ%eﬁ S6% (&2% on an

consi derati on have as to 'ki netic béehaviQ r]

will readily &%%?%P rtY ings Reép\%%armgage@gd 15%5‘1‘@}%%@ an tual
capaci ty has r3ghedand voldirsg satesiafi Bhtilssec|have beert forndstponipe sufficiantiypoi nt |,
e.g. relative t %%Z‘t%&? pnent neasurenent accuracy. As an absorbent
article can corr?gF erials which are primarily designed to ultinmately
store fluids, and other materials which are primarily designed to fulfil

ot her functi ongegitbrRSsiRhCarieles BN BBl cHpe! Witk $Lti® FedUirdrights IsHbald but
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
materiats 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 fong 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
fulfil other functions such as acquisition and/or distribution of the fluid, but
may still have a certain ultimate storage capability, suitable core materials



may still have a certain ultimte storage capability, suitabl e core
materi al s 16 according to the

present i nwekisgdpear e described without attenpting to artifjich 9k/¥09§gpar ate
such functions. Nonetheless, the ultimte storage capacity can

determ ned for the total absorbent core, for regions thereof, for absaqr bent
structures, or even sub-structures, but also for materials as being used in
any of the previous. |In case of applyinbﬁthe present invention to other

articl es requ'a&emh@ 5 OBNbreRBAr YiehioA"ére kbbdrisbd Wit Adenttity Be 201 ©

to readily ado |at acitres for user
groups. In o Pc"‘ity é@g fﬁ‘\)%fl%”&t e’ti?'l"ﬁzt helessdbe plimale sforgr)e
ICap?ﬁl ty OI aaphsity tambe a!etarmlirﬁad far theterdl difsorseritedre, H@W%g}v@@htmmose?

n e context.oO n e | mat e
St or age Capac}f?r é%#é}gﬁ ﬁ¢@¥@5 §F?&éﬂ§b@1%§uc®{§§ EW%’&P %Eb'% Bﬁ}ﬁt
capacities of being usat ini any20f thé previous. or material. For these individual :

conponents, various well established techniques can be applied as |ong as
t hese are appl i ed consi stenttlaé t hr oughout the conparison. For exanple, the

Tea Bag Cent r P G8%2 EhBRRYING the RiBsANt dpvantian do Rtner articies reqvisngrdifferent
super absor bentengdalsesp bae GRillel én teedrtiwill beudble te reddilyl sdophtitie appropriate ot her s

the total - art ABPER SapBefEs Wi hRinlaei el QPRI o7y gt hese val ues.

(in mg) with the weight of the material used in the article. For

material s haVlW%ra’erdt%daétéErﬁﬂefdt"é‘Jatmé éhé blﬂ?@ﬁe’ DEQ@F} gﬂoféq@b%gééw gpe of

fluids - such as ac UISItI? st’orage
capacity can 38 ahsgreantadicie;q ﬂ\émbﬁ%osmﬁwoﬁﬁth@t’?z?@”cl’éoﬁ’?ﬁdact have only
very | ow capacity values conpared to the dedicated ultimte fluid storage

e e oy A8 R b e RGN 8, A, BRE T foald ¥ ©
materials. WStoragecKapetitiafi ensarticte dal thed supamtfytha rutirmatex abbdrbentry | ow
LJ:Dt It (r)nat e StOr 3gRa&ifeacet RS iRdividubP WidtheMs bEShatelial 2PBA itRbsd aAgivi4e Of ten
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 mi/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 ml or less. Catamenial pads have often up to
about 20 ml, light urinary incontinence articles have for example 75 ml or
about 90mi, medium urinary incontinence articles, or also smailer baby



about 20 m, light urinary incontinence articles have for exanple 75 nm or
about 90m , nediumurinary incontinence articles, or also snaller baby
17 di aper werpsisssor about 165 ml, and toddl er size baby di apecsassossyg 300
m or nore, and severe adult incontinence article having 600 m or nore of
ultimte storage capacity. Br eat habl e Backsheet -
Materials An essential elenent of the plizsent i nvention is the use of
materials which are perneable for gases, "Such as air, or for vapour, such

as water vapodiapef\par halé @bodt 1657i1,04nd BUIRT stie bABIOHIGPERY reRAFY 30T MIGh a

solid materi al LI, capillary transport I .ol vective transport
(fast). Perng%ﬁ?’qr??%nga%e\%e Stk ’}Cﬁeé’iéﬁ%mi%%’rq@gﬁ@t%@%i? ur
Transmi ssi on Rdimate Storepe cappcityssed in units of [g/ 24h/n2] under vari ous
driving transport forces. For the context of the present invention, the
met hod as laid out below relates to Calcium Chloride adsorbing noisture
through the test speci nen und&reath h It 75 % at 40 [err]C.
A further way of assessing gas perneability is by applying an air

perneability test ereby air .i,s sucked.thrqugh t est eci nen ynder

defi ned condi Wo%e%3L915§W§8ﬁm BIRSENbINVE °'§ I &‘q g °f8'?a§?@st ‘%i’ gh
penetration r atepermeabls fobgases) such as! &r,tar forvapour, sueth laewvatgr vapoyrf ast )
convective air aer r..Ai | leBA N

transport domAﬁéb%ﬁyﬁlo%@eg%?%}ﬁﬁg aﬁ _J;rg%at(}:‘ﬁ{%tgrspgﬁgﬁ %t%@élé’%y call ed
ni cropor ous f ST@H capBlanetrangnart tslowk er sanyactive g@asport(iasbui  Toat su Co.
Japan under the designation ESPO R NO. Such filns can be made by producing

a polyner filmsuch .as nade from Pol | ene, fuyrther c rising filler
particles, su ﬁ”ﬁga%gﬁciq.?ﬁr b@arﬁ?&ﬁﬁ?%‘s h‘i‘ft@‘re %’3{ GO} PARISIHTE; MAPRKET ei n
these filler peaansmibsisndfatedMEReexpressed inmahits of {g/2gim2Terder vatieus al |,
the film can By FBGAMICEAIbeL! FEL B BMEA of thebrelbht AEntd 3hé hethéa
polynmeric materiaFs pernmanently, "thereby creating snall cracks around the
non- def or ni ngapilpideputpbploncralates tacCalciionEhiarides adsarbingnmojstareathrough al | ow
gas nol ecul es ti tehspasimeRaRer BGeRATE hURIGIHOSH 7% atfeyent | i quids from
penetrating. Thus the transport nmechanisns i's slow flow in capillaries.
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 aliow 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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can be achieved by a nunber of different ways, in machine - direction of
the materiwb ogi4ddgas by conventional stretching between twopRjthogpeess©! !
arrangenments running at a differential speed, or in CD directions such

as tentering fixing the edges of the material in diverging franes, or by
running it through narrowy interneshing rolls, or by any conbination
thereof. Each off these steps can be exed¥ited whist the naterial is heated
(i.e. at ate | [ m ' - often
at t emper ??‘ E @ééfkoigrﬁ%‘;ﬁdrﬂg‘?ﬁ‘gﬁ %&f}%ﬁ?&ﬁg 8)%%1? "Co l@é'l,é.%?v? gsﬁgé‘ﬁ%%w?és)ai d
tenper at ure. directiorhgf iiednatesiabsiighyas by soeventienat steetshingrbatwepnwe il as an

i ntegral procesi$ arrangéinentsofunnliy & & BifEHEhiEl $PeRECDP in IGD Civdchind sa@par at e
process ‘step, l.ch.is (ntegrated into

or, it can. . e a,proc st ep wni.
further conve t?ﬁ‘tt%fngsﬁé'ﬁg % ﬁﬁ&e?f i°glst§? @ﬁ@ﬂ\ggé"‘ WYsTeing Hemese PPy ns to
produce absor iremningr it i thrasgh narrowhhdntenseshjng| eodls| corf by manpt eombihationt has
often been fo t Sdsl e ' a]r b nmers.
Henceforth, i 3 ]%ljrg ofi]t?éecrb é}ﬁgl&lrs%dg t%%s' ﬁgr\mlg%a%échﬁﬁ%}sg&ﬁ%%ééggal&% @%@%&
material s, whil®h #atanrperaire exeeedinginjambient tempergliyre, i.epnosbatiemiahg a
| ayer of fi brmre@mﬂ@ ¥ oré hihahi laBoub WTCRS Gt FedM", ikASbEloWe s
non- woven. SU(ih aéﬁrg can be attached to the film by various nmet hods,
such as by usi?@p% i ves or by thermally attachi ng these t oget her.
Wthin the context of the present description, filnms manufactured or

t ted ' ] ' . i f.i :
Table 1 *%%FJ%@@W of RrNRIEF|<)Beh B8 ifpAISy s ) Biscrdl prdtess
non- per neabl e Step of the film making psogassait ¢an beod separate procesg\sterrardbeamity

up to about 2@@0a process step®BWhich Beint@fBidd iito further convéPsib® @P8UER 4000
hi gh perneabi | it

. I b 6000 . hi gh
permeabi lity matgrl%,rg@].%wgﬁrgﬁgn&ﬁgﬁ%ms Q%H@&%abae@%ﬁ%ﬁf#%e conpar ed
to a value of about 12 000 g/ nR/24h whi ch woul d be required for

covering humanygk hisiMg' figsfic Ain? ¥idEfds 2t has often been found, that the plastic
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 ciassified as follows:

Table 1
range of permeability MVTR [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 86000.

These values should be compared to a value of about 12 000 g/m2/24h
which would be required for covering human skin without providing a



19 significant additional resistance to the noisture transfer away fromthe
skin, or alternatively result when operating the WITR test w thout a test
material . AP PG i vel y, such materials can be nmade from noPARABIS00957
mat éri al s, which have been made liquid inperneable such as by either

m nim sing the non- woven pore size (e.g. by conbining spunbonded webs-w th
mel t bl own | ayers SM5) or by other treatmai®ts. Further materials can be
apertured fil ns ereby these materials can further exhibit a

uni di recti onalsw#‘vﬁeﬁfﬁ ayqﬁi,!}maia?ﬁwtame o the msishredranséer awayxfrom thersiin471.
Such mat eri al oraiteemativelierasulyvien ofsaruting HEMVTR fest Withotsa tast flatérfalabout
4500 g/ nR2/ 24h to 6000 g/ nR/24h for non-woven webs, such that they al so can

be neani ngf ul lé descri bed by the air perneability values (see bel ow,
wher eby about Alsgoativelpsaeh matetials:cam deunadé dront nonwovérn nedterFlE, whichr i al s,

2000 t0 2300 MeA@Phefmade |RRARApSickbe YGET 8y StHeF minfilislrg e/ Ggt. O

| ow basi s \/veis'g‘P punbonde : . ) egl 0 of the
article Ve pRfRSiZe (59t hyecarmbiping shynbradag webswith weltblown layers t he

ar rangenent s BMSheornby ecrthe¢ treatrhonts, tﬁlﬁtk@ftﬁwﬁle@iaﬁsf f?:arlf béi éﬁl}ad@a@rﬁmcg- g
or the scope 0 scription, the article .i.s being considere
to consi st essf@in rHzg)?l E’%&e ;%gﬂggﬁ o?ﬂ',P Wﬁ&?&fyeﬁ'ﬂ 'tpértur(yfj’r??ﬂ?né?t ﬁﬂ‘l"g
conpri si ng t hdmperoeakility stichas ddseribed én EPaA+0. 20T tnenti ng the rest of the
article. Thus, the "core region"” covers the regions which will in use
cover the body_. opening from whi ch the exudates are discharged, and w ||

further extend® F@tﬁgiﬁ'ﬁ)oﬁﬁ@ hayedtigh @giveny pempeshilityralves, quich asaaboutng
means and auxi4508r g/mpy24ts tcs 8000 PmelZ=Iefdr hohQvdRinwabs, stk thak ieisarbher

more mater | a e ML dSete Pudhs Blipr Gty yelupSoRBe siauhy o
during use, arwhexebyhabow §56@r td |3600:filem2isbd qessit t fopsberientiohar iSMS, a][]d
The articl e (haerialss 2000 %'2808 VeMANEr onfibfElorisl AN Fofy 26807 ©
towards the clGfiRsecior {avebagiamaight 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 following 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.

Apart from liquid handiing 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
cover the opposite surface of the article (i.e. the outside), thus for example
aiming to be oriented towards the clothes of the wearer.



20 The "chassis region" conprises the design elenents of the article to
hold the article on the wearer (i.e. fixation neans), the eléenents to
prevent thwossisgabes from | eaking out of the article (e.g. pbenbsmoessosure
el astication neans, or the waist features), and neans to connect the
various elenments. Also the chassis region will conprise one or nore _
material which is intended to face towargg the skin of the wearer during
use, and which is generally referred to as topsheet, and one or nore

mat eri al s whi dihneatohassiseaedion” tcompoises thé alesjgrosiementsiof dbe articietto holdi cl e

i.e. th t sy : Mgl b. | ﬁ{&rﬁ
f:: o'? hes gf O;J hzﬁévt/gg‘r%% %Hm%g{f%g@é?g? gﬁ* Eﬁ?éer%g'r fr?‘eegéllte 0 asgtt)%gks[%e’gtfhge
mat eri al s. V\ietdeﬁféﬁafomt'Sa‘F'PGiQj-‘tdlfrfll?éa@'it‘ﬁf? (7-8ptha 1eg clgsuge gjastication

perneabil ity anehrs, aHtrb WastfoaRres), Bhd médryte conpedi theauasiols ledsmentsient s
for the backsheet materials in the chassis and core region of the article.

In the chassis area, the backsheet material should allow prevention of
occl usion of tAiso the chassis region will compsise axnetar merepoaterial whickuigtintesded
easily, i.e. g5hLan t&ﬁérd@%gl’sipi bt fﬁé v.BgFertélﬁir{r@hﬁé,' 8hd Wfich 'i@?eﬁér%ﬂ to
satisfy specific requirenents tor [1quid rnpermeability. Int

q [ e .Core area,
there is the A8WEFEMIPaRs teRfNELEANA ONG OF Rare makaliaie Whish @F?A‘Ptef‘ﬁeﬁ?éf’ai n
f{ee Itl qui d, %ﬁﬁér ﬁfet b@éc%ﬁt@ sﬁkfa??ﬁ 0% tﬁ@&ﬂrdw@e.qhe\dmlwdémhabwmple
structure reaches saturatign. S... 1 N, conventiona .
convent i onal ATEG QR O@gﬁggtq‘v&vﬁstﬁaeg i?ﬁ?dﬁeqrﬁgm%%ﬁ%ﬁﬁﬁ%@% ty
requi renent s, refemeldytotas ackskert rhatgriald. f r om penetrati ng through these
materials. Henceforth, conventional core regi on backsheet materials are
essentially liguid inperneable, such as can be assessed by .fhe I%grq Head
Test, therein WEBiregamnhtoflyigrarmeatiom preperties, i gasi Rermeabilland, iavid
br eat habl e matigpeahsabilitysthelie aré diffepont raqdirempatsl fot ithye backsHeet Invaterialsh
relatively hi gh I i&gi d.retention capagjti essentially two conventi onal

desi gns exi st a0 N&FgRSS ﬂ%‘?ﬁ%’eer@@ﬁ‘t%%%?m%our i nper meabl e materials in

the core region (regardless if in conbination with other materials which
m ght be per b ) ' i t 8fdvahfiortofno
Tore than a nobelE; SRS Hb) the batirsel HHaEHEl SHAUR B1GR FaEhiord
occlusion of the skin and thus allow sweat to evaporate through very easily,
i.e. a high gas permeability, but the material does not need to satisfy

specific requirements for liquid impermeability.

in the core area, there is the additional requirement for the backsheet
material to retain free liquid, such as before this is absorbed, or when the
absorbent structure reaches saturation.

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 breathable materials in such articles, and especially in articles
with relatively high liquid retention capacities, essentially two conventional
designs existed: either using essentially vapour impermeable materials in
the core region (regardless if in combination with other materials which
might be permeable to vapours), or by using microporous materials at no
more than a moderate level throughout both core and chassis region.



21 Core Performance and Breathability However, the
recent devel opnent of absorbent core having a high liquid retention
capabi | i t ywo88/58602 a di f f erent approach, by reducing the |i QGTHBIS/O0957

i npernmeability requirenent for the backsheet material of the core region.
Such well performng articles can be described by having | ow rewet -
performance. The Post acquisition collagen rewet nethod (PACORM has been
found to describe this performance well, whereby for |ow perform ng cores
val ues of 150 ng and nore result, for medium perform ng cores of between

about 110 ng and 140 ny, forcurl Pefiéimands ar Bagatisabsifitybet ween 110 ng and
about 80 ng, and for very good performng cores of |less than 80 ng. Even

| ower val ues such as 72 ng or |ess are even nore preferable. Such well or
better perfor Hongvenrthedesegh sevelopaientof casorbanfceare haying @ high ligyd

EP- Appl i catio Og% ay, A i tio Redicihd thBafiiidal s,
namel y by enag?tlgﬁé&ﬁi g_gﬁ"%’_eé@%ﬁ]i‘%@g}%gy(?gg%ﬁ.hge%ckslh%et .nn(??'ari al in
the core regi dnpermmamlity sequicamaentier thebagksbeptmatenst 81108 <OL8 ERIPBn of the
materials, nanely by enabling much higher breathability values on the
backsheet material in the core region. It ha f d, th y
appl yi ng the a{}{‘;\%e sP&FfOHP'ingetaﬁ%,Ieﬁ I@W&ﬁoﬁs%%&;qﬁgihﬁgﬁ&e I%‘%nfég‘r@ such
as expressed iperfornance. piises Post Baguisitionustlidgen, reweh mathed (PASORM) bas| evel
over a prolon td GRS ki i SN peHbHAIGON.
Seh beer oo 0ol t g%ﬁé?rt@tgzgéi@yiﬁlﬁége . SaRaeby & |G pEHTOMIAND,

suring t} y
under const antcorespaliugs Afc1@bme and moienrasul; éefer%eewnane RERING.FSres Rt
man {\equ: n for t&bt\béiéra Tagéhi 190 Wﬁ?aitm Wy, :cférf) well trp#rwninnm voiesadi bebween! n
particular, i ou a e of bre . COV. ckshee
material s al ong%dagsawg?g?}ﬁ% ge: ?&P&B{:i"g% 9o Bﬁﬁgé’ﬁ%‘@r“g%%(s&i h%%sl Jg‘%ﬂr e.
For products IsivinggEvenh iiweraiajugsosuchrasE2 mgeorf lessrareeyen meoré peaferablgii d on
the surface of the article will quickly, i.e. already after the second

gush, al nost ) . i )
Such well or better performing core designs - such as described in more

detail in EP-Application 96105023.4 - allow an improved selection of the
materials, namely by enabling higher breathability values on the backsheet
material in the core region.

Such core designs now allow an improved selection of the materials, namely
by enabling much higher breathability values on the backsheet material in
the core region.

It has now been found, that by applying the above design criteria, the
vapour phase moisture content such as expressed in vapour phase relative
humidity, can be kept at a low level over a prolonged time, which
corresponds to increased loading situation. Such benefits have been
demonstrated by measuring the relative humidity under constant
temperature conditions in a diaper on a laboratory test mannequin for 4 hrs
testing condition whilst simulating urination.

In particular, it could be shown, that use of breathable cover or backsheet
materials alone does not provide sufficiently low vapour phase moisture. For
products having relatively poor rewet performance, the free liquid on the
surface of the article will quickly, i.e. already after the second gush, aimost
saturate the vapour phase, corresponding to RH values of well over 90%.



saturate the vapour phase, corresponding to RH values of well over 90%
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br eat habi | womseBsadhe backsheet materials do not all ow suffi Gicanisesiidesng of
t he-vapour phase to reduce the vapour phase noisture content. Nor can
a | ow vapour phase noisture be achieved by high performance core only,
whi ch can provide very good skin drynessqpghen in direct contact wth
the skin. In such articles, there still I's an increase in vapour phase

moi st ure wit h The bresthabiidy oﬁtheolaahksgeetsmatenalfmdo oot allowfsufficientadrifinggoft he
ultimte stor gﬁdgﬂ.rcﬁ még‘b 90 % are
r eached. %vl S 0 H#%gﬁég%d | nin g+ Ph&% Q‘fr?{eérg@??ogetth t hat such

reduction in vapour phase noisture results. Wthout w shi ng to be bound

by the theory,Ndrtcan a lov bﬁbd:@'\/ﬁldasé hﬁ:ﬁsthl’@ bb' Q&hlé@éd W”hl@ﬁ @ditent ai n
the | evel of "free'

backsheet nat é:rof%PQWaHg‘('ﬁD ?%E@V'de V?ré{l %{N‘ﬁ%y‘f‘?%\g/}’%ﬁ t‘gﬁ?fﬂl ? g %Qfgbclf}(raat e

to the enviromitmthe skin. In such articles, there still is an increase Eravgdoss phase I n

order to furt hﬁéls@?‘%W{H 5 ihde ngﬁflbééingf Bﬁé}? tﬁ%ré\%ﬂ bbﬂ*@%bﬁﬁ* ngs@,gpl es

of di fferent di apers ave vari ous test tocol s as
outlined her eM'ihmﬁ@rsterasﬁaﬁa&smty,tr9iatléa§yﬁ§d!tla$ pf well ever 9@ SpEe mﬁqbegf ze,
nanely of for babies of about 9 to 18 kg, often called MAXI (or PLUS

Chvent i on s d EoRA e EoMbining B enehso il d'rBﬁaésEa%%a%f%?p B us
Maxi / MAXI  PLUSapburephase moisturekesiaits. Wit svishing tehetboundbyEinedpeory, it I n
order to inpr Q%Beﬁ%}f‘ed ‘i’r‘@tthQ W{)mnefcoﬁ&%aﬁ{t&ﬁ%@%eﬁm %&elugé‘iﬂ

been nodified oW n

stiffened cel I%I%@f‘ca fevdevel '(‘@Sy‘esﬂﬁw@@&e H&ﬂCkShe%V@?ﬂé?éﬁ@PWdheseUS

under the traqgiatieslySnwill Aoarts t6 evasdfate fotheldrftoRens an
acqui sition/distribution | ayer has a basis wei ght of about 590 g/n®.

Second, an additional acquisition layer is introduced between the topsheet
and said chenical | y treated stiffened Exgdmplesse | ayer, nanely a high-1oft
chem cally bonded nonwoven as supplied by FIBERTECH, North Anerica

under the desi gnation t'}{ e 6852. It is a chemcally bgonded PET fibre web of
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 MAX] PLUS
size) or “SIZE 4",

Basis for a product according to the present invention is a commercially
available product, PAMPERS Baby Dry Plus Maxi/lMAXI PLUS size as
marketed by Procter & Gamble in Europe.

In order to improve the rewet performance of such articles, 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.
Second, an additional acquisition layer is introduced between the topsheet
and said chemically treated stiffened cellulose layer, namely a high-loft
chemically bonded nonwoven as supplied by FIBERTECH, North America
under the designation type 6852. It is a chemically bonded PET fibre web of



23 a basis weight of 42g/n2 and a width of 110 mmover the full |ength of

t he absorb&,@t %g{oﬁ' Thirdly, the cellulose material usage in the storage
core undern 2 e chenmically treated stiffened cellul osi c P1BP§/RA957 s
reduced to about 11.5 g per pad. Fourth, the anmpbunt of superabsorbent
material in this storage core is increased to about 16 g per pad. -
Super absorbent material was supplied by @8ockhausen GvbH, Gernmany under the

trade nane FA . 18.  Further e conventi opal, PE-backsheet
has been repl gg%%%@ﬁ%ﬁ%ﬁ q’r‘&t%?"ﬂ'&ﬁ,dfnﬁb&eﬂ\?’ Qvﬂﬁ/ﬁ}%ﬂﬂdﬁp&,h‘%c sm
carded PP webabserbeatcereppl i ed by SANDLER GrbH, Schwarzbach, FRG under the
desi gnation VP 39522. As conparative exanples, follow ng products have been

eval uat ed: Cg_nﬁ_g[yative exanple 2 differs only to exanple 1 in that the
backsheet is dnHAYs dpercslislose matariah usageoimthiec starage Sose (undesnaatbnthen TSU

Toat su, Japan chemitzilly theatele stifaned @RIGIDEE MatdMal is FeabEsPtd WBoBKANH § 3 is
a commerci al | ggégél abl e product as marketed by Uni Charm Corp. in Japan

under the tra i gnati on Moonyman, size 4. This product has a
m croporous filmcovering both the core and the chassis regions . These

products have ) i ve b . i ast  as
well as to thgggﬁwp%@%ﬂwahﬁgﬁﬁc?ﬁ%Mr gﬂ%ﬁ%‘: WW;S”&BPE&U dBré 5%
Tabl e 2 Sanplficreased to about 16 g per pad. Superabsorbent material was supptied BRCORM

() Stockhausen mbH, Germanﬂ}hder the tradel pAmeBRAYBFREXNV THpe
6000 3784 3300 (g/ m2/ 24h)

Further, the conventional PE-backsheet has been replaced by a non-woven
material, namely a hydrophobic, 23 gsm carded PP web such as supplied by
SANDLER GmbH, Schwarzbach, FRG, under the designation VP 39522,

As comparative examples, following products have been evaluated:

Comparative example 2 differs only to example 1 in that the backsheet is a
microporous film such as commercially available from MITSUI Toatsu,
Japan, under the designation ESPOIRE NO.

Comparative example 3 is a commercially available product as marketed by
UniCharm Corp. in Japan under the trade designation Moonyman, size 4.
This product has a microporous film covering both the core and the chassis
regions .

These products have been submitted to the relative absorbency mannequin
test as well as to the PACORM test, with following results:

Table 2
Sample 1 2 3
PACORM (mg) 72 72 160
Backsheet MVTR 6000 3750 3300

(9/m2/24h)



24 relative humdity (% 48 48 48 1st gush + 5

mn 52 62 69 + 25 mn

74 -2nd gush +E M n 59 73 PCTARgO0SSy .
60 76 94 + 55 min 61 78

94 3rd gush + 5 mn f“l 89 93 + 25 mn
83 90 95 + 55 mn 83 90

93 4rd gush + 5 mn 89 93 + 25
mn . : +55m n

89 93relatwe hum'g&é(%b early thé?e exanpl gg dermnstf‘gte the benefits

of lower vapour phase humdity, which in turn results in better skin

dryness conditj % Test Procedures

Rel ative Hum di giﬁgnneqw n Test The basi S for the testing equipnent is a
"Courtray CapabPiMiy Baby Mannequin Te$er" with63 I\/axill\/ag9 Pl us size
mannequi ns ( Gepepahinon’ ANT' ) purchasedsat Courtrgg Consul tysg, Douai, FRA

. For the test g% executed, the "Grl sdl ng" poLéBt has begn found swtabl e

to also provid ﬁéﬁ R ngful conparative“Fesults f uni sex ‘r; even "boy"
pr oducts.
2nd gush
+ 5 min 59 73 92
+ 25 min 60 76 94
+ 55 min 61 78 94
3rd gush
+5 min 81 89 93
+ 25 min 83 90 95
+ 55 min 83 80 93
4rd gush
+ 5 min 89 92 93
+ 25 min 89 93 83
+ 55 min 89 93 92

Clearly these examples demonstrate the benefits of lower vapour phase
humidity, which in turn results in better skin dryness conditions.

Test Procedures

Relative Humidity Mannequin Test

The basis for the testing equipment is a "Courtray Capability Baby
Mannequin Tester" with 4 MaxiMaxi Plus size mannequins
(Generation'ANT') purchased at Courtray Consuiting, Douai , FRA .For the
test as executed, the “Girl loading” point has been found suitable to also
provide meaningful comparative results for unisex or even “boy” products.



25 Wth this size of mannequin, also Maxi/Maxi Plus or equival ent diaper
si zes have to be used. The present invention, however, can be adopted to
ot her sizepfmégagsy Ns suitable for other article sizes. ThePéf’/ﬁﬁ)@ 0957
essential elenent for the present invention is a hygroneter, such as
Hygronmeter TFH 100 (certified Din 1SO 9001) from Ebro El ectronics, -

| ngol stadt, FRG, having a probe dianeter of about 13 nmand a probe | ength
of about 200 mMmwith a pen-mark at 135 m®@Saway fromthe tip of the probe.

Th laced
on scates 2 aryi ESATG friahhiad>d YiaBhitl s, of BGuFRINHE Uedth sleed; 70
val ves 4. The r@éﬁé@r kst Hhe prasentinventienn WGYQW%&Z&J?@‘P@RQ tacathere 5 is

posi ti oned 'n%lﬂaembhﬁeé@iﬁé sditafefoloth&Partidid'sizess punped via punp 7 from
the reservoir 8. The timng, flow rates, nmannequin weights are registred

and controlled by the conputerised control unit 9, such that the mannequins
are | oaded in 'Eheslseggui edsentiahalemenih éort et pfdsent! inyegpitioadist arhyignoraeteest i s

Synthetic Uy 9
ﬁH[ gpr] gol[ gr r]r Il u?nw&fg{% q-F"\J{zi‘ecll%On| &cjeéﬁ"lé}f[ﬁ;w ]'560[@61] f%ggs tf?lrn")t ly at
a tenper at ur e BJectgnies,dngolstagt,tkRE, havinga prebediameter of ab@u& ‘r%mn@and a

at nospheric c h of apeam lhes i) frbf Rkl
hum dity (50 Cz%iﬁél iE fg?al sa?;?ﬁfﬁeﬂhﬁgﬂ-ﬁ?%%égggﬂﬁaar@w rf@ltﬁ ﬁbe

Preparati ons: 'to apply a test diaper, the mannequin is put up S|de
down such as on a | ab bench. The testing diaper is unfolded, a

| ongi t udi nal | eRlg" | he

cro?ch regi ony';) ﬂ%e %gﬂégggﬁér?%n{#@%ﬁg stq | caﬁjgﬁﬁﬂ? ?hehfowﬂegpfg%e? such
that it cont acn%cqm@nrs@ﬁle@qzuaﬁeumadecbwui deshflviggheeugh wbingsy3ercartrolled ar e
fol ded upwar ds;if Valfes UOTREARNEBLPHIPRES thé%&ﬂvéfhuhhdiﬁ/ WRESuREPheHTRIBVIRAT €T )

in between the ] egs.b ort t hat

upon appl i cat %b &?@‘%\egdﬂs@ﬁgh%gggﬁgaﬂﬁr%)ém%mdt"n@‘-"?"@ﬁp V@\EB fFTE"Hl aper

are at | evel edharssergeim8nThe timing, flow rates, mannequin weights are registred and
controlled by the computerised control unit 9, such that the mannequins are
loaded in a staggered manner.

The test fluid applied for this test is a Synthetic Urine composed of 9g NaCl;
1.11g NapHPO4; 2.69g KH2PO4 diluted in 1000 mi deionized water. It is

kept constantly at a temperature of 37.5 °C.

The test is run under tightly controlled atmospheric conditions of room
temperature (22 + 2 °C) and relative humidity (50 + 2 %)

The details of the testing protocol are a follows:

1. Preparations : in order to apply a test diaper, the mannequin is put
up-side down such as on a lab bench. The testing diaper is unfolded, a
longitudinally centered fold is formed to allow easier fitting into the crotch
region of the mannequin.

Upon application of the folded diaper such that it contacts the mannequin in
the crotch region, the leg-elastics are folded upwards (i.e. towards the upper
region if this were a human wearer) in between the legs by sliding down but
not inwards.

It is important, that upon application the front end of the diaper and the rear
end of the diaper are at leveled arrangement.



26 The mannequin is laid flat on the table, on its back, and the
appropriate positioning of the leg cuffs, or further barrier cuffs is
ensured. The diaper is closed such that a finger can be inserted between

t est- speci ri?lg%f “Phe front upper core edge without undue forkE/IBOF/RYST
hygroneter is inserted in back of the diaper on the mannequin such that the
pen-mark on the Hygronmeter probe (13.5 cmfromlower end) is at level with
back of the wai st diaper absorbent core ezgje. This should coincide with a
position of abgut 5 cm backwardly away fromthe "crotch point”, i.e. the
narrowest di st AR AaNNagLdh ig F%dlfé@'b o irbleepmdi§back. ansktheaprigariate s

posi tioned in pbetioning 8htne lgtousme] GctithepBairiepieutfs & edqedexecut i on: The
aut onmat ed manmlaﬁw n_test sﬁatlon to deliver. 75, .1 shes ry 60

1,S ,s€ef .u ev
Tinutes over 4THBuEPeRts SidhestAuey Rt o Bpbd: Fhn BE iotened uhrer SSHC !
stand has four speoimen it the fromt yppesaicbes edgs withgut urehusi fisgcenccurs in a
staggered pattern of 5 mn intervals between mannequins. Wilst the
Hygroneter probe remains in the diaper in the same position over the entire

4 hrs wearing pBeihygromeles s Jesantad i Pgck shiiegiapsr fst the e@angauio ssgkut es
l,\),g-t wteen gbsheSt@m@péﬁ%ékmmutﬁﬂy . N%:eamegﬁ\s/ts cm frgrm lower end) is att _

I sture apou al) SS|1 O at e . I SLUr ur rans SSI1 QN e 1S
measuri ng tﬁe %Hﬁtwﬁgba%iogttﬁ eVaif (fﬁ%%?f B s%ﬁ?@?ﬁ#&leﬁﬁd?qﬁ sgxou&p..
li ke contai ner cainoideewitiwiat positien toésabos:péci:mehadhwandwpaway)rmm thwe t'griotieh ai r
condi ti ons (40p§ip! & therslrofielt dibtaribe bdihah e1cBr i iannedly, Sanp e

holding a cup Is a' cylinder w an 1 nner di amete a an inside
hei ght from bottomto top flange of 49 mm A flange having a circul ar

openi ng to mat The hineBain i8 poeitionBE if e Osrightqataksing) pogition, screws, and a
silicone rubber sealing ring, matching the 1 nner dianeter, fits between the
top flange and the cylinder. The test specinen is to be positioned such

that it cover s2ihestexecutitm: Thecalutomatedhohaoneqlia testegiation fsi seddipitetdativer t he
silicone rubbeys$93)idhds ¥Ven} BE HiRBfs HVe?Wholfs, BP% FoW rBe5F 150 mifmin.
As the complete test stand has four mannequins for paralle! testing, loading
occurs in a staggered pattern of 5 min intervals between mannequins.

Whilst the Hygrometer probe remains in the diaper in the same position
over the entire 4 hrs wearing period, relative humidity reading is noted every

10 minutes between gushes beginning 5 minutes after each gush.

Moisture Vapour Transmission Rate

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 (40+3°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 43 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.



27 The equi pment as well as the test specinen should be well adjusted to
the tenperatures, and the constant tenperature/humdity chanber preferably

has a sizayp9gaggemmodate up to 30 sanples. The absorbent @eshgsRl
material is CaCl2, such as can be purchased from Wako Pure ghe)rln cal b7

I ndustries Ltd., Richnond, VA, US under the product designation 030-00525.
If kept in a sealed bottle, it can be used directly. It also can be sieved
to remove lunps, or excessive amounts of ¥ines, if existing. It also can be

dried at 200 , . 0 02 i ohed int
tmaecug, and @%E%@'é@éﬂ€$§wsecl)ﬁ%gs]{rfeotelj%& ?C'ﬁe%oﬂ%,lﬂ&sggﬁ’ﬁgﬁfug hégeis?gé?‘ aclanig
about 1 cm f r temperatures, @nd: the sopstantriempenaturedumidity rehamber prefesablyout

3.2 cm by 6. 25agm sifé & Bbasfifolbfl yRisla0warphgpi ng wi th the seal over the
opening, and the seal and the top flange are affixed by the screws w thout

over tightening. The total weight of the cup assenbly is accurately
recorded on a Theuabsbebémtedesidcane materdlds CaCi2] schnas eahlbe purchéasetkflomnt o

th tant 1 D h ] t [ f
Lhe constant \GERSEARYIHeMELChsGRITIEL Riofinfis, VATLS bl WlorplGel 19 ©
non- vapour perdesignatop|Q39re@525. thkeptdn asedlgdhotie,dbcan b@ousﬁmgtyesi edt in
blastic 11 m cuapedh 5O SV 10 ramol ks e Bt o e I s
recor ded. Th@xﬁS'Fﬁe ééi%cq%b?%ﬁd@éﬁggﬁgt{%agpm BF% noi sture increase
during thefse BlmttrCBOZlgrmf@CF l2me3~®igitwedlim‘.ulthe capeand tapped ltgmlsely socawterteslh
to units of " ; * C : e run, e
resul ting val gée\ge?\'/r\t/{(ﬂﬁ’ %ueCha@éFg{g%e%{&%n%dstakgbfzschfﬁ&bgﬂ%gg%argﬁt%g‘bnear est

100 value. Overall, this nmethod is applicable to thin films, nulti |ayer

|ani nates and fliesdbils, RN 8GR 168505119 om 11 26 YA Gl pRickRCft dn

devi ati ons range an r averaged. values of up to

etween 5
about 5000 g/ 2XYRFARRINGWth 8\? $97! OVeR the orsaing, aad éh%éP%'ga%m t9efanggo be
essential | y vaipeaffixedrtss theaerevs withoatovantighiténingaThdtotél weight aff thercypor t ed

as having a M‘é-ngembly is accurately recorded on a four decimal places scale, and the
assembly is placed into the constant temperature/humidity chamber.

After 5 hrs (without opening of the chamber), the sample is removed and
immediately covered tightly with non-vapour permeable plastic film such as
Saran wrap as commoenly 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
‘af24h/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.



of about 200 g/ 24hr/n2. WD 98/ 58609

28 If the units for an WITR value are omitted for sinplicity, a
material "having a MTR val ue of 1000" should accurate terial
"havi ng a ngﬁ’?ue of 1000 g/ 24h/ n2" according to thi E%ﬁ?@’&% :
Air Permeability The air perneability is determ ned by measuring ihe
time in which a standard volune of air is drawn through the test

speci nen at a const ant pressure and t28nperature. This test is
particularly suited to materials having relatively high perneability to
gases, such as nonwovens, apertured filnms and the |iKke. The test

i s operated irlfmett@msefbabuwmdamréidmrttedmbrrsimpadtmra/matarratrhavinga at 22

2 [err] C and % re hALe.hu

condi ti oned fo’ﬁpqﬁz Y%‘é%?’f gbdrlld shoum ggﬁ%&l@ﬁ %ﬁ%‘ﬁﬂéﬁ?‘ rranuf act%‘rﬁed by
Hoppe & Schnei afetO0GgR4h/m2” aaeommmwrtg;s reethedny, under the desi gnati on
"Textiluhr nach Kretschmar", is essentially a bellows in a verti cal

arrangenment, with its upper end bein Pt ed in a fixed position, and
the | ower end being rel easably hold &L—EL'E-—-—Yueab pper position, which can be
| oosened by neans of a release handle to sl i de under controlled

condi tions to he l.ower o} ignsi de
t he bel |l ows by '?)%IE\“T ﬁrgggglllh gq?tt?rﬁgﬁg‘isttwgé% % v&te thﬁ@ it wrﬁz‘overl ng
the air enteri stgnd@rehvmlgrrat of ke ispjrewnethtough theetaséﬁpemnenrﬁé & eenstant

speci men is fi ﬁ?()@#téﬁéoénrgd %ar?nﬁégé{ﬂe tﬁﬁs st |seﬁét?i60!éa¥%ﬂ€ﬁ'?@nﬁ(eﬂﬁém@vmb a

fastening ring ferent san‘g es s# zes
and/ or di ffedatively b&"‘r@%‘lﬁ“qut't’)/rtﬁrgj’égs pech Rs nQnwaKens; AReRUredSWES ¢ he
sanpl e shoul d gnd tHeelilad, | east 55 mMmwide, for the 5 cn2 ring at |east 35
mm For both, the sanpl es should have a |ength of about 150 nm
Optional ly, the sanpl e hol ding device can conprise a stretching el enent,
such as to enaBhe testds openaied inka temperaturevand humidity, aertrollad: emdrpement,

conditions. o pTher YIRS +ONPFISRR Rurbichy\ThE edtldpbliing Als Whiteh

automatical ly N
conditioned for at least 2 hrs.

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 beliows by pulling air through the test specimen which
is covering the air entering opening at the upper end of the bellows. 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.



measures the tinme between the operation of the release handle thus starting
the sliding of the bellows, and the bottom of the bellows reaching its

| ower Qfdo i on.
The -air pesprrgggl i%y of the material can then be cal cul ated E?”é‘?s‘\%%%zg a

constant as supplied by the supplier for each equipnment (for the present
equi pnent K = 200.000 for a tested area of 5 cnR, and 400.000 for an area
of 10 cnR) by the time as nmeasured in sec@qds, resuliting in units of
(1/cmsec). The test is repeated once for each test specinen, and should
be repeated on 10 specinen to provide a representative basis for a

material . The air permeability gfiittie Imateriateaan ithery berpaiculatash by Thviding ahe
test principle cbﬁ?ttagat idRcEphedasy il YeppidreropdRh d@Asmeht fobtthé Ipesemtt er

on the top side o test e n o ut 64 cn?, such _as I I'mor an
ot her por bus maceiment K x TLLIOTTE o tnsted 8iea o § 572,800 208-0dh 15} alisre, and
pl aced over a in0 emi)abg,thal timeods anesasigedfinlfecomdby rdsulitingvint bnits wfnt r ed
Oring seal of ﬁﬁﬁé&r&? cmdianeter. The sanple plate has a centred opening
of about 7.6 c ‘er to all ow observation of the bottom side of the
test specinen during the test. The sanple plate is carefully positioned

under a 7.6 CMyHiRist 4 AlPUafdd BRES Pcf‘ﬁ‘eé‘éﬂ té@i‘sﬁéciﬁ#éﬂ%n& s!ﬁotﬁﬁieﬁggﬁ%#tba a

nounting flange so as to conveni ent allow. tightening o e plate
carrying the sé’ﬁ‘d%sféﬁRJ@Pﬁé%Pﬁmﬁ;e H@W@B’P&ﬁ@!gy@gi’%ﬂﬁf‘%, amrror is
positi oned under the opening in the sanple plate to ease the observation.
The cylinder has an sideways.Qti Y| ] cmdianeter to

al | ow connection to a purrp,sf‘l ] Stmastifity 18 ;0 ﬁQQ T ét en nount ed.
Optionally, a three-way-val ve can be nounted in this connection to all ow

easi er - enptyi o/ tégh?pﬁgg% ! ihEredsicyr B8fstank kel edoraistiled haiete the

liquid head in t Ehl . .
on the top side of a test specimen of about 64 cm2, such as a film or an

other porous material.

A test specimen is cut to about 10 cm by 10 cm and placed over a sample
plate, also of a size of 10 cm by 10 cm with 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



e

seconds to 25.4 cm Upon starting of the punp the bottom surface of t he
test specinen is watched. Upon the first drop falling off the test
speci nmen [

: %(;9% i's 30
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mm For each material, five tests should be repeated and the results _
shoul d be averaged. 0 Acqui sition Test This
test should be carried out at about 22 +/3- 2C and at 35+/- 15%rel ative

humi dity. The impnediselycstopped, asdthe height e the sbiumi W0ecorded MTERARS Ybrknown
as Jayco SynUrgne and is avail able from Jayco Pharmaceuti cal s Conpany of

Canp HiIl, Pennsylvania. The forrmula for the synthetic urine is: 2.0 g/l of
KCl; 2.0 g/l of Na[err]SOerr]; 0.85 g/l of (NHerr])Herr]PO[err]; 0.15

g/l (NHerr]) chsrrédom{neférial fﬂfell%s&( $harfid Gé%héét’éh;%%_dﬂ%]ée%ggé L&)‘.]!'\Bplﬁiebe

MCl[err]. Al 8f the chemcals are of reagent grade
synt hetic Ur i iRYEf: %dntherange of 6.0t .4. Referring to Figure 4, an
absorbent structure (410) is | oaded W|th a 75 m gush of synthetic urine at

arate of 15 m/s usingapurrp(l\/bdl % suppl i ed by Col e Parner
I nstrunents., Chicago, U S A), from—gﬁ-‘—eﬁ—é cm above the sanple
surface. The tinme to absorb the urine is recorded by a tinmer. The gush is
repeated at priggd fet ¥hSuldiveliaprisnsht S i
sufficiently | oadm ﬁ:‘nrenhet.elst a?tné&[u\ééber{e? 6535:!@;3? K féﬁr%lﬁtlvetl nmes
The test sanpl® tie udne 3&99@\9#&5 tame h,qdé B Cﬁﬁ‘ﬂ'&iﬂbrbent
struct u(rje colrrﬂmownngs alayab sSyritdninie andeos avdikpih o Jap Cb&’ﬂa@ﬁig&b@iﬁalsr' Sb
arranged to |i x .box.(only base
412 of which is %a}\gg q-ﬂmﬂ%(ﬂs&gftagl %be%wwgfgr #) B{e eni ng
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structure. SyriNHa)iPOyj 049 g/l bnt:ramw@ﬂotzs G/ ef MYDIL CAl 1F Qb Rhemfadid nder

are of reagent grade. The pH of the synthetic Urine is in the range of 6.0 to

6.4.

Referring to Figure 4, an absorbent structure (410) is loaded with a 75 ml
gush of synthetic urine at a rate of 15 mi/s using a pump (Model 7520-00,
supplied by Cole Parmer Instruments., Chicago, U.S.A.), from a height of 5
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 placed 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 4186,
e.g. for the commonly available MAXI size 20 kg.



414 fitted, and glued into the opening. Electrodes 415 are |ocated on the
| onest surface of the plate, in contact wwth the surface of the absorbent
structure 410. The el ectrodes are connected to the tinmer. Loads 416 are

pl aced on tYP%HI8Phe plate to sinulate, for exanpl e a baby' PGRABIHPOIST
pressure of about 50g cm2 (0.7psi) is achieved by positioning weights 416,
e.g. for the comonly avail abl e MAXI size 20 kg.

31 As test fluid is introduced into thedkylinder it typically builds up
on top of the absorbent structure thereby conpleting an electrical circuit
between the el ectrodes. The test fluid is transported fromthe punp to the
test assenbly Ay tesidhid isfintrodutedinte theatydimdes it typidaliyniewiteds, umbin dop of thee pt
filled wth ! eabs rth@strE&H?e ttﬁ@rebg%din@arté%ﬁ Slackiedt éu%.tt Eétwén the
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respective Utinmate Storage Capacity of about 300 M to 400 m . If products
with significagtly different c it' houl a e an be
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deviation fro est protocol s e reco
Post Acqui siti 8fd @ﬁlaéb% hRefR)é'EQMod (refer to Fig. 5) Before executing
the test, the collagen filmas purchased from NATURI N GrbH, Wei nhein,

AR (R e e TR T N
MAX! size products for a desngn 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 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.

Post Acauisition Collagen Rewet Method (refer to Fig. 5)

Before executing the test, the collagen film as purchased from NATURIN
GmbH, Weinhein, Germany, under the designation of COFF! 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 coliagen 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.



di aneter e.g. by using a sanple cutter device, and by equilibrating the
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of the above acquisition test is absorbed, the cover plate and weights are
renoved, and the test sanple (520) is carefully placed flat on a | ab bench.
32 4 sheets of the precut and equilibratsggl collagen material (510) are

wei ghed with at |east one mlligram accuracy, and then positioned centred

onto the | oaddrihests aft thefprepet ancl ew@braéﬁmc@ltﬂsaneraawabéﬁ%aremaelaeq 530)

of 90 nm di amtﬂrat least a@mn rmcémﬁa@ néﬁdithéh wsmbhed %aare@fonwtﬂm s
careful ly add aI sog&ad Aft e

secaon and
et spex bl at e GA4IG BB ?fea*égav%rwawweéﬁ#sg@ﬁﬁ? of so &R
rewei ghed. Tldénietst, ammwmttzmmnwud:maal RewaightV{5A0)of b&ukgtus marefhliy
nmoi sture pick f f _ grz‘fse not ed
further, that ‘dﬁe& (afg@fce%?ﬂeh?gﬁﬁbr ?d gnf)éeéa ﬁ}é ﬂegﬂgfﬂpy accord ng to
speci fic prod@e carplidly, remm/ﬁ d:29ain, anditee collagsn Wimssre reweighedor adul t
I nconti nence articles, or cat anmeni al arti cI es, or by the variation i n t he

t d | oadi th d b
mator al, or BpeRTt AT Epﬂ%sabﬁe%ﬁtffi‘e@h%%%as'ﬁé e oRP AR Y 1 ned
these rel evanbfﬂ'mfmmgenﬁmsmpraseddirimi ons will be obvious to one

skilled in the art. Wen considering the results fromthe adjusted test
prot ocol the products can easily be otgtl m sing these identified, rel evant
r

paranet er sucfit $f¥ould bg reted Jrdleere it rthiseiesting AsPlacelgcar be adiipd easily
statisti cal W%E:E@:% d é@ﬁ’é fddu@t eﬁsguéwugdﬂffeteﬁpbﬂb dRipRr sizes, or
Teabag Oentrlftégﬁ 4) ¥ es é‘ )‘ V\alSt ”h CCtet has, been
devel oped spe@CRftda¢ ’nPB e@ﬂlﬂfg‘? o @HF iphesidies o By the yaria grdl"l"jh
applied to ot lge abdoarbemt ofatoadirg fluid, The areatrstgar@ksize Ofi e %pamelny t est
nmeasures the t h f the
Cetantion of ﬁ%gﬁ% ?1 @ng"’}ﬁ%% ér?gfeabiﬁspre%hr% HivihgP oS defifed

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 optimising these identified relevant parameter such

as in a designed experiment according to standard statistical methods with

realistic in use boundary conditions.
Teabag Centrifuge Capacity Test (TCC test

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.



The absorbent material is placed within a "teabag”, immersed in a 0.9% by
wei ght sodium chloride solution for 20 m nutes, and then centrifuged for 3
m nutes. The ratio of the retained liquid weight to the initial weight of

the dry nawvewssssoé S t he absorptive capacity of the absorbenpctpiogibsdh -

33 Two litres of 0,9% by weight sodiumchloride in distilled water is
poured into a tray having dinensions 24 cmx 30 cmx 5 cm The liquid-
filling height should be about 3 cm Thg teabag pouch has dinensions 6.5
cmx 6.5 cmand is available from Teekanre in Dussel dorf, Germany. The

?Ouch 'vZ ngit'r\ﬁ@gtr%béb]go@% %y&vé@ﬁt%%ﬁ&nl&ht&m%ﬁnratiﬁﬁkawégissmjréagw@evi ce
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sanpl e of thestwdbbeabbub@cavial, accurately weighed to +/- 0.005g, is

pl aced in the teabag. The teabag is then closed with a heat sealer. This is

called the sanple teabag. An enpty teabag is sealed and used as a bl ank.
The sanpl e t cHigatpaha® peucthhasidimenasians £2 cihyB.b £mi apd isravalabieatemor t he
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After 20 m niKmepss@aknangy)t i ne the sanpl e teabag and the bl ank teabag are

removed fromthe saline solution, and placed in a Bauknecht W5130, Bosch
772 NZKOO6 or_equi val ent centrifuge (230 nmm di aneter), so that each bag

sticks to t hellputaabagais| opsnediy satefully euiing itspastiallyriandcisthenweighed.d is
b Choe. £ ha ok C-201% bFINEISRERE of He tkecm ot Ao peaTatalfWeritied fod 1 400
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the bl ank teadwaferalMhis ¢sroaked & samplsh eshbagp Araemiply teablag iSesdaled Gedt ri f uge
Capacity (TCQstoésyB?arﬁ@npl e of absorbent

The sample teabag and the blank teabag are then iaid on the surface of the
saline solution, and submerged for about 5 seconds using a spatula to allow
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 NZKO96 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 sampie 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)].



material is calculated as follows: TCC = [(sanpl e teabag wei ght after
centrifuging) - (blank teabag weight after centrifuging) - (dry absorbent
material weight)] + (dry absorbent material weight)]. '

34 Al so, parts of the structures or the total abs pcles
can- be rrezgg?g M’%uch as "sectional" cut outs, i.e. |ooki ngéﬁ%ﬁéég of the
structure or the total article, whereby the cutting is done across the full
width of the article at determ ned points, of the |ongitudi naI axis of the
article. In particular, the definition of4the "crotch regi on" as descri bed
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further characterised in that the article maintains a rel ative

hum dity of | ess than 60% at the first gush of the RHMtest. 3.
Absor bent agbisgkgsesiccording to claiml further char apEPhnosRbbsy N
that- . the article rralntalnsarelatlve hum dity o l'ess than
75% at the second gush of the RHM test. .. Absorbent article according
to claim1l further characterised %gthat the article
maintains a relative humdity of ss than 85% at the third gush of
the RHM test. \inatis cimBalent article according to claim1l further
characterised in that the article maintains a relative humdity of

| ess than 90 % at the third gush of the RHMtest. 6. Absorbent article
accordi ng to clfai m 1Absorbent afticld her characterised in that t he
article maintains a 1Al | ess than 90 % at the
fourth gush of the Réﬁ'?‘tééﬁs alﬂ%s%}ﬂé'nt%re

36 7. Absor bent ahaving @anadiimate stgrags capacily of aldepsteteming cl ai ns,

further characterisegnd rd\}"@ih pACORMfyguﬁl&qngqﬁgnqqo%@as an ultimate
storage capacity of eas 8

sorbent .article
according to any of ?%%P@@BHFWQ %P%?‘ﬁgeet layer be’PIPFHB?*"E'ﬁéPé(@PQ‘r’W sed in
t hat t he absociharattetised imtmtan ulti mate storage capacity of at | east

165 m. 9. r ' . b o any of the preceding

cl ai s, furtWgﬁ}gﬁgsﬁﬁ%ﬁ%éggféﬂ%ﬁg{“%pygoft t he absorbent core

has an ulti mate storlege toamabik gt tite finst gusk of $eoORelative Humidity Mannequin
(RHM) test.

2, Absorbent article according to claim 1
further characterised in that
the article maintains a relative humidity of
less than 60% at the first gush of the RHM test.

3. Absorbent article according to claim 1
further characterised in that
the article maintains a relative humidity of
less than 76% at the second gush of the RHM test.

4. Absorbent article according to claim 1
further characterised in that
the article maintains a relative humidity of
less than 85% at the third gush of the RHM test.

5. Absorbent article according to claim 1
further characterised in that
the article maintains a relative humidity of
less than 90 % at the third gush of the RHM test.

6. Absorbent article according to claim 1
further characterised in that
the article maintains a relative humidity of
less than 90 % at the fourth gush of the RHM test.
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m. 10. Absorbent article according to any of the preceding clains,
further conprising a backsheet material on the garnent side of the

article, urther characterised in that t he p ﬁgﬁﬁ;yhas a
WTR val uewgfgslrsr%@é t han 3800 g/ n2/ 24h. 11. Absor bent artlég)lfe accor di ng

to claim210
has a MWTR

further characterised in that sai d backsheet materi al
val ue of nore than 4500 g/ n2/ 24h. 12. Absor bent

article according to any of the precedi ndfclai ns, whereby t he

article is a bflby

preceding clairs
article.

10.

11.

12,

13.

aBREfont atite acd3taRRIE Hy B S LRCRRRRY clad, 0 any of the

further characterised in that
the absorbent core has an uitimate storage capacity of at least S0
ml.

Absorbent article according to any of the preceding claims,

further characterised in that

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

Absorbent article according to any of the preceding claims,

further characterised in that

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

Absorbent article according to any of the preceding claims,

further comprising a backsheet material on the garment side of the
article,

further characterised in that

the backsheet has a MVTR value of more than 3800 g/im2/24h.

Absorbent article according to claim 10
further characterised in that said backsheet material has a MVTR
value of more than 4500 g/m2/24h.

Absorbent article according to any of the preceding claims, whereby
the article is a baby diaper.

Absorbent article according to any of the preceding claims, whereby
the article is an adult incontinence article.
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