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BREATHABI LI TI ES Field of the Invention

The present invention relates to di sposabl e absorbent articles such as baby
di apers, incontinence articles, sanitary towels and the like, and in
particul ar to articles having a superior |iquid handling perfornmance

I n conbination with | nproved skin aeration, such as by inproved

backsheet breathability DISPFOSABLEABSORBENT ARTICLES

di aper s, i noont i nence. aP¥iE MPROVED BRI DRYNESE PERKORMAX gféaﬁt“;“aﬁé
the |ike are well kndAMNDW THIMBROVED COREpﬁ\NB CﬂASSl$@65M B¥or bent
articles conprise a liquid pervious 3 'T?PABILIT gg hat faces the wearer's

body, a liquid inpervious backsheet t aces the wearer's cl ot hing,
an absorbent core interposed between the | i qui d previous t opsheet and
t he backsheet, and nmeans to keep the core in fixed relation to the
wearer's body. In order to regﬁu%efgﬁe'bodk exudat es such as uri ne,
faeces or nenstrual fluids, thed YRMOR cover certain parts of
the wearer's body General ly, current articles cover even Iarger parts

Oni | ¢ pRarer STROPredeiit fivefioh tlates to GRBEAR 3 s%?@&ﬁ‘i SHicleS R

Wil st this coverage IS unct | ona of
the article, tHdiapens fcOntingpce aricles, Saniary towel F herlikep Rndne Rﬁfﬁ?‘dﬁf of

the wearer - i rtdtarﬁclasmmgea Isl]péﬁér Iquid lm@nahng {performaﬁdﬁﬁn asmbmatmrwntmg
pressure on the_skin

Do okl b % her Joprovka, Skin aSiatRh, et dst by mpaivest, tftkBhaet, hrRdthapify

parti cul ar undeperfosm@inceons where the wearer has sone tendency for
sweat i ng:

Background of the Invention

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

in order to receive the body exudates such as urine, faeces or menstrual
fluids, the article has to cover certain parts of the wearer's body. Generally,
current articles cover even larger parts of the wearer's body to 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.



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

m ni m si ng PYOEWSEREE occl usi on effects, and/or by water vapourPGEIBR§/00959
renoved fromthe surface of the skin. Generally, such nechani sns are
referred to as "breathability” or "vapour or npoisture perneability". A
nunber of such applications ain1at fem ni ne hygi ene products, such as

cat aneni al products or so-called "panty-lirer" as described in EP-A-
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filmsimlar to very small cracks. WO 94/ 23107; WD 94/ 28224,

US- A-4. 758. 239, ARfumiberOoRddieid bphéaticiesait bﬁféthirﬁ{élhygieﬁebpmnhmblwch as
mat eri als which can _be, fibr texti r mon ven websd Ib ai.r / ur
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material s conprij 3l varl ous layers any of the above elenents are also well

known. Generalﬁ’;? materials exhibit a certain trade off of gas
perneability and i qU| d inperneability. This becones particularly clear
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in EP-A-0.238.200; EP-A-0.288.021; EP-A-0.352.802; EP-A-0.515.501; US-
A-4.713.068, whereby small voids are created within the film similar to very
small cracks. WO 094/23107; 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 85/16562 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 also easier liquid permeation. The latter may be
undesirable, in particular when such materials are used to cover liquid
retaining regions of the article, such as in the core region.



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 med at keaglgg only part of the article breathable, such as b coverlng
the |iquid a¥OPBHY parts (often referred to as absorbent coré%é 98(0095:
non- breat habl e materi al, but having other parts of the article nade of
breat habl e materi al s. CNeraII, prior art ainmed at inproving the
breathability of the covering materials, ai med at keeping only parts of
the article breathable at all. However prlgr art failed to recognise, that
particul ar benefits can be achieved by selectlvely combining materials in
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fluids firmy so as to avoid over-hydration of the skin of the wearer. If
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irritations. TheLenBAYEolesithERMicat tenpts to inprove the fluid handling
properties of absorbent artlcPes or cores, in particular when further

requi renments were brought up such as a de5|red reducti on of product
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on the topsheet of the absorbent article. Preferably the design of the
absorbent core is such that the core acquires the discharges substantially
immediately after they have been deposited on the topsheet of the
absorbent article, with the intention that the discharges do not accumulate
on or run off the surface of the topsheet, since this may resuit in inefficient
fluid containment by the absorbent article which may lead to wetting of outer
garments and discomfort for the wearer. After the insult, it is an essential
functionality of the absorbent article to retain the discharged fluids firmly so
as to avoid over-hydration of the skin of the wearer. If the absorbent article
is not well functioning in this respect, liquid coming from the absorbent core
back to the skin - also often called "rewet" - can have detrimental effects on
the condition of the skin, which can result in overhydration and
subsequently a higher propensity for skin irritations.

There have been many attempts to improve the fluid handling properties of
absorbent articles or cores, in particular when further requirements were
brought up such as a desired reduction of product bulkiness or thickness.
Such effects are discussed in European Patent Application 96105023 .4 filed
on March 29, 1996, but also in US-A-4.898.642; EP-A-0.640.330; EP-A-
0.397.110; EP-A-0.312.118.



0.397..110; EP-A-0.312.118. 4
Al attenpts ained at inproving the interaction of the skin oriented

article sur | the skin of the wearer. It has not been s |l
recogni sed,%gyg%hgre Is an interaction between good rewet peﬁ@l’%ﬁﬁg%f
the article and high aeration through the backsheet materials. It has not
been sufficiently recognised, that conbining of cores having a very good

| i quid handling performance - resulting ingery good skin dryness - and

backsheet materials allow ng very good breathability can have a synergistic
effect. It has not been sufficiently realised, that such well performng
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the benefits ofaRkinge0eR MijherdicomVapoutipeemaasity. evet performance and of
usi ng backsheet materials, which where covering tthe core area, provide

vapour perneabiliy, and which have even hi gher vapour perneablility in the
chassi s regi on(Hencrurit dsinam nobjebe of othe rpegsent. invention to provide disposable

absorbent articles providing particularly good rewet performance of the core
with vapour permeable backsheet materials having increased vapour
permeability of the chassis region backsheet materials surrounding the core.

It is a further object of the present invention to provide highly vapour
permeable materials in the core and chassis region. Whereby even
materials can be used, which allow convective transport mechanisms to
dominate.

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

Summary of the Invention

A disposable absorbent article aiming at improved skin aeration by
combining the benefits of an absorbent core providing good rewet
performance and of using backsheet materials, which where covering the
core area, provide vapour permeabiliy, and which have even higher vapour
permeablility in the chassis region(s) surrounding the core region.



5 Brief Description of the Draw ngs Figure 1 is
schematically showi ng a taped baby di aper as an exanple for an absorbent
article. wo 9sBSgdyre 2 is schematically showing a Pull up baperdgafeyosas
an exanpl e for an absorbent article. Figure 3 is showing the test
set up for the Acquisition Test. Figure 4 is showing the test set up
for the Post Acquisition Collagen Rewet Method.

Det ai | ed Description Absorbent Articles - Heneral As used herein, the
term "absorbent articles" referg .to.deviges which.absorb and contain body
exudates, and, nore specifical | BASLQRSCUPYQD AL NS NAWINISH are pl aced
against or in proximty to the body of the wearer to absorb and contain the
various exudates dis : il ~ & d
herein to describe a @?%gﬂf’fsgﬁ%%ﬁ%x%% m§%§t %ta @arﬁye%igggﬁtgﬁ%geéx%ﬁﬁs

| aunder ed or otfeEenahsorbentatileor reused as an absorbent article (i.e.,
they are intended to be discarded after use and, preferably, to be

recycl ed, conposted gr otherw se disposed_of in an.environnental l

conpati bl e manner). PW’[?H '?h%c‘?@mﬂstg?ﬁyo?h‘?‘ﬁ@gpﬁegb'ﬂt "Pn%ngxi%ﬁp%{bégr BBnt
article conpri sexample)for an ainsocdend @ticie. core (whi ch may consi st of
sub-structures and/or wap materials), including on the side oriented
towards the wearer a_topsheet, which fornms the inner surface_and which - at

least in certain regFighee Brieshewing the: tasksetip foriaeAsauisitionfest at e

through, and including on the opposite side a backsheet which forms the
o e o et 3 & S SRR U Ror RS PR HERRSY oG
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 comprises:

a) - an absorbent core (which may consist of sub-structures and/or wrap
materials), including on the side oriented towards the wearer a topsheet,
which forms the inner surface and which - at least in certain regions thereof
- allows the exudates to penetrate through, and including on the opposite
side a backsheet which forms the outer surface of the article and which
separates the absorbent core from the outside, such as the clothing of the
wearer.



wear er . 6 Db) - chassis
el ements conprising features |like closure elenents or elastication to .

mai ntain th rt on the wearer. Al so conprising a topsheet '

t he i nner sﬁ‘?@a@)égéﬁ a backsheet. The backsheet and the topsheg%hggbé&?éﬁ
of the absorbent core can be unitary with respective materials in the
chassis regions, i.e. the backsheet can cover the absorbent core and the
same nmaterial or sheet nay extend into the ghassis region, thereby, for

exanpl e, covering features like the leg elastics or the like. Figure 1 is
a plan view of Bh enbcdiassis: elamentsape®pPHeng featutase lise clasurealamests \ifi ch

incont 1 agted st o e e D e S oMb opsheet
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l'iqui d inpervi ogherdisy; fsherdmple, cevérsh fdtlreshkeltRe 8¢ elastits orfite fike.

absorbent core 28 positioned between the topsheet 24 and the backsheet 26;
el asticised side panels 30; elasticised leg cuffs 32; an el astic wai st
feature 34; andFigucd dsis a plast viewcofrani embgdimentadf aerabsonbérnts adicienf thet em

general ly ”“ltiﬂwnﬁ&'?m @daa%g% . The dual tension fastening system 36
S

preferably conprises a prinmary ‘eni ng system 38 and a wai st closure
system 40. The primary fastening system 38 preferably conprises a pair of

securenent menbpré didpengdoas Ishadinth FRIUPET Hits TR-0M] ShcehtPscted styed @re. 40
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topsheet 24, and an absorbent core 28 positioned between the topsheet 24
and the backsheet 26; elasticised side panels 30; elasticised leg cuffs 32,
an elastic waist feature 34; and a closure system comprising a dual tension
fastening system generally 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.

The diaper 20 is shown in Figure 1 to have an outer surface 52 (facing the
viewer in Figure 1), an inner surface 54 opposed to the outer surface 52, a
first waist region 56, a second waist region 58 opposed to the first waist
region 56, and a periphery 60 which is defined by the outer edges of the
diaper 20 in which the longitudinal edges are designated 62 and the end
edges are designated 64. The inner surface 54 of the diaper 20 comprises
that portion of the diaper 20 which is positioned adjacent to the wearer's



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 wearer's

7 body duringoWwsgsdii- €. the inner surface 54 generally is formaet1Bososss
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flaps, barrier or e IS, preferre
that each el ast paralia to the iangituginal sepireliee §7; pagthe mdal 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.

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 an
inner barrier cuff 84 comprising a barrier flap 85 and a spacing elastic
member 86 such as described in the above-referenced US Patent
4,909,803. In a preferred embodiment, the elasticised leg cuff 32



I nner barrier cuff 84 conprising a barrier flap 85 and a spacing elastic
menber 86 such as described in the above-referenced US Patent 4,909, 803. In

a preferred odi nent, the elasticised leg cuff 32
8 additionalvﬁggilﬁtkﬁ i ses an el astic gasketing cuff 104 with onBCTIBIR02S?

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 conprise an elastic waist feature 3g that provides inproved fit and
contai nment. The elastic waist feature 34 at | east extends |ongitudinally
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chassi s 21 surranengosifjoned indhe firstiwaist segiorsiahe see positibnedTire thei tsecond

backsheet Iayervg i86r kﬁ..these portions of the chassis 21 or of the
absorbent core AW chwill formthe exterior of the disposable pull-up

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 puli-up diaper 20 comprise an absorbent core 22, a chassis 21
surrounding the core region, and side seems 10.

The outer or backsheet layers 26 are these portions of the chassis 21 or of
the absorbent core 22 which will form the exterior of the disposable pull-up
diapers 20, i.e. face away from the wearer. The outer layers 26 are
compliant, soft feeling, and non-irritating to the wearer's skin. This outer
layer can be an unitary material layer covering both core and chassis



di apers 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 |ayer wavgagsian unitary material |ayer covering both corepcrBogfposssi s
9 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 which will formthe interior of the article, and wll contact
the wearer. The inner layer is aI so conplia?lt soft feeling, and :
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joining themtoegionsel astic ear flap nenbers 90, elastic waste band menbers
76, and elastic strands 105 can be joined directly to each other in the

areas extendi n nd the elastic eagr nmenbe ,.ela t e band
oot o e s HThr JOBSHeRt A¢ Iavers D4 srsBede Porliens 6 s ChessiBd o Frup
di apers 20 pref22 ahich Wil fonmrthe interios ofsthel artitie; ianedvillaapntadtl theWelaver. The

Bl ast | i Sed | oghGEF FBS Thoagec briplieh® SofeaiNe, pad noh a3, fpcwpafels

reduci ng the | eskige of body exudates in the | eg regions. Wile each
el asticised leg cuff 32 may be configured so as to be simlar to any of the

| eg bands, side flaps, barrier cuffs, or elas ffs descrlbed bove,
is preferred th r@aEhaiﬁ'ﬁs'f’gtﬂnsé e|ipget lavers &ﬂf‘{;rth%é"'ﬁ?r 12yge: 2 %ﬁ’bl?
flap 104 and onadwecmv)r@neuatmtgemertbyardlrechS,omuffgethehaSelme2élaﬁt|ct eer flap

nt ot band. 34 i CEDEEEE SEF Bieste'Yast8 Hark] Merustts rel L bR rdn 108 o
di apers 20 in dveljeinad directieto epch otiver m&heamamnepd@gebamr}d the elastic
el asti ci sed Wa'éé%?ﬂn%ﬂnﬁ@r%@%fé%tnb%soé'Bahﬁ‘%nér"n%fs P6! 4h@ BlalticAdtFart herear

portion 58. rbent core core structure
absorbent core should be generally conpressible, conformable, non-

irritating to tTwe veteassis 215bf ithe adidposabsib! pulblipatipees 12D grdferablyi firtiger

I qui ds 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.

Absorbent core / core structure

The absorbent core should be generally compressible, conformable, non-
irritating to the wearer's skin, and capable of absorbing and retaining liquids
such as urine and other certain body exudates. The absorbent core might
comprise a wide variety of liquid-absorbent or liquid handling materials
commonly used in disposable diapers and other absorbent articles such as -
but not limited to - comminuted wood pulp which is generally referred to as



such as urine and other certain body exudates. The absorbent core m ght
conprise a wide variety of |iquid-absorbent or liquid handlitng naterials

comonly us posabl e di apers and other absorbent articl -
~but not i m%ggggf"%ll? comm nut ed wood pulp which is generally rg?g?rﬂg!goo?%s a

10 airfelt; neltblown polyners including coform chemcally stiffened,
nodi fied or cross-linked cellulosic fibres; tissue including tissue w aps
and tissue | am nates. Exanples for absorbd®t structures are described in
U S. Patent 4,610,678 entitled "Hi gh-Density Absor bent@g&r uc ur;ﬁeqf" i(iig,ugd
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"Absorbent Artigd eds¥lliinkeBuediiulasierfisteSotiesie iiscludihg tissiée swrapseanditissae
June 16, 1987, #@ gtent 4,888,231 entitled "Absorbent Core Having A
Dusting Layer™ uaé to Angstadt on Decenber 19, 1989; EP-A-0 640 330 of
Bew ck-Sonntag et al.; US 5 180 622 (Berg et al.); US 5 102 597 (Roe et

al.); US5 387hé%}?]n;§lb§\f8f‘)abs§&fé?xt%t @E%e%é&&nb% nﬁdgl%eﬂ 10,678

conpatible wt renent s, out el ow for,
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it can befa congepteiniben 9pf 986V b 8 Patemt 4ET8,402 remtitied ¢Absuitienit Articles 'Withan
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sub-structures @‘éﬂ%@ég%é Hﬂ‘ﬁi F%A?ﬂ'ﬁrg@ ét Sﬁa{'H en§|60n19(87 Usr)e a
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the present invention, the use of hydrophilic fibres is preferred which can
Eed(r)gt ﬁl Bed ?yb'Fﬁé %S@‘géﬁplébl'é Cealf &d | 4 LiTRr? ' édteS suclire N RPBAH 1 B& NG
Y PROBIC T R or mbmatlon 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 polypropyiene.

For many absorbent cores or core structures according to the present
invention, the use of hydrophilic fibres is preferred which can be obtained by
using hydrophilic starting materiais or by hydrophilizing hydrophobic fibres,
such as surfactant-treated or silica-treated thermoplastic fibres derived from,
for example, polyolefins.

Suitable naturally occurring fibres are wood pulp fibres which can be
obtained from well-known chemical processes such as the Kraft and sulfite



such as surfactant-treated or silica-treated thernoplastic fibres derived
from for exanple, polyolefins. Suitable naturally occurring fibres are
wood pul p fi #f ch can be obtained fromwell-known chem capcRiBsHsHss
such as the Kra t and sulfite

11 processes. Also chemcally stiffened cellulosic fibres are suitable,
wherein for exanple, crosslinking agents can be applied to the fibres that,
subsequent to application, thus causing tolhemcally formintrafibre
crosslink bonds which can increase the stiffness of the fibres. Wiile the

utilisation of PiRCPESeSHAIserhwmically stifiered gellWlosic fipras afe ﬁpéﬂblpwhars%
is preferred, ifori éxé\ﬁblém@rﬁssuuﬁkmgclagéﬁt@tm be Pappléd r factheofibrésr that,

chem cal stlffen of he fibres i.ff epne k
i ndi vi dual i sed ¥ t to teW@hPﬂtd? Vi étg'é %%ffééiﬁ gﬂ%ﬁd‘m&%@‘?e@"@' §R6\£ﬁ§
process for theu:msslrrﬂqohoadsomt)lchrmardlmreasedhefsjiffnesarqﬂ the fibres. While the

e o Gosr 225 utifsa ﬁoﬁséﬂ%%t% Cerofsfink inds )t GHuiEaty <tifféro te fibre is

US- A- 4, 898, 642d; ion to or_alternatjvely
synthetic or theief@pedsitiis ﬂthF%%ntc@ne&!UG%rﬁSF?%M’eisnOﬂ FRaclions, i9e rhemical
structures, sucdtiffenimgbnthgisiesf rom any thernoplastic polymer that can be
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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 fiore. 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
the thermoplastic fibres at levels of, for example, from about 0.2 to about 1
gram per square of centimetre of thermoplastic fibre.

Suitable thermoplastic fibres can be made from a single polymer (mono-
component fibres), or can be made from more than one polymer (e.g., bi-
component fibres). For example, "bi-component fibres" can refer to
thermoplastic fibres that comprise a core fibre made from one polymer that
is encased within a thermoplastic sheath made from a different polymer. The
polymer comprising the sheath often melts at a different, typically lower,



Suitabl e thernoplastic fibres can be nade froma single polyner (rmno-
conponent fibres), or can be nade from nore than one polyner (e..g., bi-
conmponent f | .. For exanpl e, "bi-conponent fibres" can refe

t her nmopl ast@ﬁ%ﬂés that conprise a core fibre nade from one %%*’@?%@“?Sﬂat
I's encased within a thernoplastic sheath nmade froma different polyner. The
pol ymer conprising the sheath often nelts at a different, typically |ower,
12 tenperature than the polynmer conprisingjghe core. As a result, these bi-

conponent fibres provide thermal bonding due to nelting of the sheath
pol yner, whi | e teropaitatineythamne thie pohamerecempesifichtheh soess 1 As i rest, dhesadicor e
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about 0.3 to abblwnéi- 5 cmlong, preferably fromabout 0.4 to about 3.0 cm
long. The properties, including melt point, of these thernoplastic fibres
can al so be adjusted by varying the dianmeter (caliper) of the fibres. The
di ameter of théstha memﬁoﬁh&smop!astrbf@ses §hefy¢emgth|c,am~earvmeinmngeumn 813
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alternatively to fibrous webs, the absorbent cores may conprise other

orous materials S Preferred f.oans .are
P Sald %JI")rous mate?ias may be used in an mdwngua'ﬁesed 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.

in addition or alternatively to fibrous webs, the absorbent cores may
comprise other porous materials, such as foams. Preferred foams are open-
celled absorbent polymeric foam materials as being derived by polymerizing
a High Internal Phase Water-in-Oil Emulsion (hereafter referred to a HIPE).
Such polymeric foams may be formed to provide the requisite storage
properties, as well as the requisite distribution properties, such as described
in U.S. Patent Application Seriai No. 08/563,866 (DesMarais et al.), filed
November 25, 1985, copending U.S. Patent Application Serial No.
08/542,497, filed October 13, 1985 (Dyer et al.); U.S. Patent 5,387,207



cel l ed absorbent polynmeric foam materials as being derived by pol yneri zing
a Hgh Internal Phase Water-in-Q | Enulsion (hereafter referred to a H PE).
Such pol ynerwo og@gé1s may be forned to provide the requisite st @EGIgms/00959
properties, as well as the requisite distribution properties, such as
described in U S. Patent Application Serial No. 08/ 563,866 (DesMarais et
al.), filed Novenber 25, 1995, copendi ng U. S. Patent Application Serial No.
08/ 542,497, filed Cctober 13, 1995 (Dyer etldl.); U S Patent 5,387,207
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absorbent structures according to the present invention can conprise

Super absor bent polymers, or h drols. or m ng absor bent
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Exanpl es of these polyner naterials are disclosed in U S. Patent 3,661, 875,

U.S. Patent 4, 0jgdRSyal-fotmingPabsstbett Pblyrhéfs sditabid3b€he 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.
Exampies of these polymer materials are disclosed in U.S. Patent
3,661,875, U.S. Patent 4,076,663, U.S. Patent 4,093,776, U.S. Patent
4,666,983, and U.S. Patent 4,734,478.

Most preferred polymer materials for use in making hydrogel-forming
particles are slightly network crossilinked polymers of partially neutralised
polyacrylic acids and starch derivatives thereof. Most preferably, the
hydrogel-forming particles comprise from about 50 to about 95%, preferably
about 75%, neutralised, slightly network crosslinked, polyacrylic acid (i.e.
poly sodium acrylate/acrylic acid).



4,666,983, and U. S. Patent 4,734,478. Mst preferred polynmer materials for °
use in making hydrogel -form ng particles are slightly network crosslinked

pol ymers of yagbgkshiy neutralised polyacrylic acids and st archpgﬁh'?m'b%es
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 sodiumacrylate/acrylic acid).

14  As described above, the hydrogel -form iy absorbent polynmers are
preferably slightly network crosslinked. Network crosslinking serves to
render the polymer substantially water-insoluble and, in part, determ nes
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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 typical usage group, but even within
this group the amount of urine loading, frequency of loading, composition of
the urine will vary widely from smaller babies (new-born babies) to toddlers
on one side, but also for example among various individual toddlers.

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

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



on one side, but also for exanple anong various individual toddlers.

Anot her user group may be |arger children, still suffering froma certain
formof inceppogessie. Al so, incontinent adults can use such amPOIaB9S00959
again with a wide range of | oading conditions, generally referred to as
i ght incontinence ranging up to severe incontinence.

15 Wil st the man skilled in the art will readily be able to transfer the
teaching to other sizes for further discussl®dn, focus will be put on the
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di scussi on as "8@6ing apdpesiding' rates ofstS mifsect Isav bbenifdandducbe sufficiently
absor bed by mt%@r ?sqtgmé%h can ultimtely store the bodily fluids, or at

| east the aqueo t hese, such that - if any - only little fluid is
left on the surHaoeeforth sucharices beingabile teope withr slichiequirements should

"ultimate” refepgyd Qh@%ﬁéb‘ilﬁl?céf bsbldiﬁge Jp 'sushi &Modfts of tﬂrmeabwﬁrcheeml be
ot.her ect toogy,sor bent materials

ticl t |
Whi ch reach t hererees {6 far Do TLABAEEFURHER a5 CRGELRARACHN At cd i t h < hei r

envi ronnent. This can be |n such an absor bent artlcle under real in- use

conditions afte ﬂ;.%é’ (htsD 8t tﬂ'JH’{ have i&"ée Ay r&?&‘@ﬁrﬁé&eﬂa{s Which can

procedure for pu s or erial nposI
processes under ul&nmeéew@talte e bedjly fhsymr@tulea%thetawebgamm these, such

skilled in the gz uf b{\ 'Ilﬁléfh@ﬁ' i96ft dH iHé”El!lﬁacéé’Pﬂ'fé htRse tt&lvgﬁis the

e e L Garash s s bt S Jofas T e eoRectocoe, won <in °
accuracy. As athecdissurbent aticld af lengaveariigptimes, imetherdtisérsrespechtozatssorbent
e primari 1y qieiaridls Yl Toden Rt t'%ah%?%@ﬂgwﬁée@t St o,
di stribution of thefreemviconment (Thisigapt be (in Istgh an ebsorbient Lartm: gandert reah ir-
capability, sui{gd@ridMichd &fRF18h§ 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 uitimately 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
according to the present invention are described without attempting to
artificially separate such functions. Nonetheless, the ultimate storage
capacity can be determined for the total absorbent core, for regions thereof,
for absorbent structures, or even sub-structures, but aiso for materials as
being used in any of the previous.

In case of applying the present invention to other articles requiring different
end-uses, one skilled in the art will be able to readily adopt the appropriate
design capacities for other intended user groups.



according to the present invention are described without attenpting to
artificially separate such functions. Nonethel ess, the ultimte-storage

capacity canypesdgd;grm ned for the total absorbent core, for regABssmese
thereof, for absorbent structures, or even sub-structures, but also Tor

materials as being used in any of the previous. |In case of applying the
present invention to other articles requiring different end-uses, one
skilled in the art will be able to readily Hlopt the appropriate design
capacities for other intended user groups. -

16 In order to determine or evaluate the U timte Design Storage Capacity
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Capacity of an e's he "u te absor capacities of
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val ues conpar ed(dee abeve)edi cated ultimate fluid storage materials, or as
such materials are intended to not be |oaded with fluid, and thus shoul d
rel ease their fluid to the other ultimte storage materials. Wth such

definitions, soQOnee|Itba capasities fordhe individual materialsoareUknawmt thedtotal afticle
capacities of achgaeifyl cah BeTaicui@banByinlitiphity fiese 0ake8 P rhifg) with the

weight of the material used in the article.

For materials having a dedicated functibnaiity 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 materiais.

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 90ml, medium urinary incontinence articles, or also smaller baby
diaper can have about 165 ml, and toddler size baby diapers reching 300 ml
or more, and severe adult incontinence article having 600 ml or more of
ultimate storage capacity.



about 20 m, light urinary incontinence articles have for exanple 75 nm or
about 90m , nediumurinary incontinence articles, or also snaller baby

di aper can W®A8/88bbut 165 nl, and toddl er size baby diapers r cREIIRISHOLIN]
or nore, and severe adult incontinence article having 600 m or nore of
ultimate storage capacity. 17
Br eat habl e Backsheet Materials An essentiig el emrent of the present
invention is the use of materials which are’perneabl e for gases, such as
air, or for vapour, such as WatBFeéfﬁBgfér %%EEFM&&‘IQSHUS' on, gases or
vapour can pass through a sol apiTlary transport
(slow), or convective transport (fast). Perneability can be assessed by
the wel | known Arpéséeitial énent df thiespiesent invention(i¥A&usecofpmatsials whichni t s

Che present | néEngegneapfifordast Suth ASCHE or 8 IvaRBur, Gcpl o yRREF Fodt
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relative hum d' Fﬁﬁi—‘a t?én%%rﬂ@fdv@%rc@n{é&t%etfa m agtysessi ng gas

permaabllltyls ng a rmeability test, repby air is sucked
t hrough a test speC| men under defi ned condi tions such as vacuum suction. As

this test rel aPemeabllitphcaenber aissessadit iy, tHe well nknewap Maistabe e Vapour
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such material s dawmgstnansportetbme@rﬁqydhemntextrﬁ the presend imventien, thexmethod
ded by M h
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films can be uci ng

Pol yt hyl ene, f@ﬂﬂ%ﬁt S@Gﬁﬁ??%liﬂ@e‘f?W'éiwﬁé\ufﬂ'é!t)é@f 73Rt 49 °6Gal ci um
Carbonate. . After having formed a filmwherein these fill er particles are
enbedded into trix of po ter| al £l m e nechani cal |y
Created so as o Lrine Wayh o) FRodssind S5 Mosrmetbilty, B 1A ARG ah i

t hereby creati lpgrmeabiht)crtastkgvmrebmhlr lie sunkedethwougimca fte$tl epegimnen thder
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to pass through revent uid etratin he transport
mecﬁam SNE i Sggegﬁ,tr\apgw qaftegagl % qrgsapp xé)aebqe to matgnals aﬁowmg the (%)
convective air flow rather than the slower diffusional or capillary transport

dominated (slow) ones.

Examples for such materials are so called microporous films, for exampile 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 smali cracks around the non-deforming filler particles. The
cracks are sufficiently small to allow gas molecules of the gas phase to pass
through, but prevent liquids from penetrating. Thus the transport
mechanisms is slow flow in capillaries.

This deformation can be achieved by a number of different ways, in machine
direction of the material such as by conventional stretching between two nip
roll arrangements running at a differential speed, or in CD directions such
as tentering fixing the edges of the material in diverging frames, or by
running it through narrowly intermeshing rolls, or by any combination



This defornmation can be achieved by a nunber of different ways, in machine °
direction of the material such as by conventional stretching between two
nip roll arngggs {s running at a differential speed, or in @c?hﬁ%obﬁ‘s
such as tentering fixing the edges of the material in diverging franes, or
by running it through narrowy interneshing rolls, or by any conbination
18 thereof. Each off these steps can be executed whist the material is
heated (i.e. at a tenperature exceedi ng thgganbient tenperature, i.e. nost
often at tenperature of nore than about 40C), or "col d" i .e. bel ow said
tenperature. Thereafc Eapbiafsihepecstens canrke expauted whishthe materalds heated
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absorbent arti cleswpera@n using plastic filmmaterials, it has often been

found, that the plastic feel is not preferred by consuners. Henceforth, it
is often desired to have an i nproyed ha of such materials,, can be
: n 0rr’g C\éb n% h

i C
achi eved - anongh@fHEOPRESItY. mgterialy can by EParteq as am /otegialprogess o
t he 1;] i ][n | suct:)h ﬂ&p@ﬂtl@éWilTﬁSﬁ@&iMijjb%eS‘S?ﬁt—Wb@-a separateapescess stefordt t:ao:lhed
to the film by r Such. a n t y
attachi ng theselyqaoégg#ﬁggé %h‘?’ﬁ'gﬁh' irg%ﬁre%féa oﬂtfﬁgﬁﬁkgg%&géﬁé%r%%%,
films manuf act uneterials, tsushtasawhen gising sughdfilms totproddes ebseddent artiglesssi f i ed

as foll ows: Table 1 range of
Perneability

PO g B a i matrias, G55 BT s, et el

pernmeability feelis notipréferadebby cdfélimers. Hengefdrt étrisesften désired to have an up

to about 6000 improvéfc? rh\én@i QP sHEA 'mgﬁirfailé, Ywhich cdfPbs Emgvé‘gquémgggoother
ways - by combining a layer of fibrous material to the film, such as a low
basis weight non-woven. Such layers can be attached to the film by various
methods, such as by using adhesives or by thermally attaching these
together.

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

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 6000.

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
significant additional resistance to the moisture transfer away from the skin,
or alternatively result when operating the MVTR test without a test material.



These .val ues shoul d be conpared to a val ue of about 12 000 g/ nR/24h which
woul d be required for covering human skin w thout providing a significant
addi ti onal ™W@PEE¥Ate to the noisture transfer away fromthe sRCH/IB2#00959
alternatively result when operating the MWTR test without a test nmaterial.
19 Alternatively, such materials can be made from nonwoven materials, which
have been made |iquid inperneabl e such as Bé ei ther mnimsing the non-
woven pore size (e.g. by conbining spunbondéd webs with neltbl own | ayers
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basi s wei ght spunbonded wWebs. Regi ons of the
article However, apart fromthe selection the appropriate materials, the
arrangenment s ofSudrematértalsadftenhave higher aety peeneahilityf values, sughoas aboat
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handl i ng means lem/sexfdrilewbasisiweight Gpuabordedwebs. t o mai ntain the vari ous

ot her el enents together (e.g. adhesives), this core region will conprise
one or nore materials which are intended to face towards the skin of the
wearer during use, and which are geRedignsofthedartiels to as topsheet

materials, and one or nore materials whi ch are intended to cover the

opposi te surfaqeSlub® e hom 't SdlScfoh W apbibprials” RGBS 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, or regions.

Apart from liquid handling means and auxiliary means such as elements to
maintain the various other elements together (e.g. adhesives), this core
region will comprise one or more materials which are intended to face
towards the skin of the wearer during use, and which are generally referred
to as topsheet materials, and one or more materials which are intended to
cover the opposite surface of the article (i.e. the outside), thus for example
aiming to be oriented towards the clothes of the wearer.

The “chassis region” comprises the design elements of the article to hold
the article on the wearer (i.e. fixation means), the elements to prevent the



aimng to be oriented towards the clothes of the wearer. The "chassis

regi on" conprises the design elenents of the article to hold the article on
the wearer Woes/sdsikati on neans), the elenents to prevent the pCT/IB98/00959
20 exudates fromleaking out of the article (e.g. the leg closure

el astication neans, or the waist features), and neans to connect the
various elenents. Also the chassis region wll conprise one or nore
material which is intended to face towards20he skin of the wearer during

mat er | al s whi oh SRS e daalin8 fcof thel BB IBTE T B 805 eliation .
(i.e. the out sinepnstonthefwaistieatyres), aindi mgans teonnea the yatious elements.
clothes of the wearer, which are generally referred to as backsheet
materials. Wth regard to, flujd perneat|ion properties, i..e.,0asS .

bor meabi 1ty anAlsoifaicassis SPAERINTICOyPrISARnS F iaie FieHAVOER s inrared
for the backsheg favet @warts the skireof es wearan during auses gindwhicht isegeridrally €.
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easily, i.e. a tovg thaoppesitesuifaceof thetarticle (et the autsitials thust fon example
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there is the ad renment for t material to retaln

al requ
free liquid, su@ﬁeﬁg‘gﬁ%?éﬁcl‘m%eti@atgﬂﬂﬁ bed, or when the absorbent

structure rFaches saturation. Thus, in c_onventiona: ~designs using
equi remonts, @i%d}}?é@@ﬂfb%aéﬁaﬁ?p&éﬁ%%isﬁ'e??askﬁﬁ%‘*ﬂiﬂ%ﬁ@@”‘éﬂ@é@é‘
mat eri al s. Hencisfparmeabidyibere areRiffesent resyiremenis tbanksbeetamaterials
essential ly |i gif fleidH2RERRERY &reﬁgﬁm@ﬁgﬁg% edssessed by the Hydro Head

Test, therein resisting a water ght east 140 mm  Wen using
breat hable materials in such articles, and especially in articles with
rel atively highid itigel chassise aréa)nthea packshett, matsrint skduly dllow qreverticro ofl

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.

0

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 (regardiess 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.



desi gns existed: either using essentially vapour inpermeable materials in
the core region (regardless if in conmbination with other materials which
m ght be pemi@ad®sssit o vapours), or by using m croporous materi F/1B28/00959
nore than a noderate | evel throughout both core and chassis region.

21 Core Performance and Breathability However, the
recent devel opnent of absorbent cores havi q @ high liquid retention
capability, allows a different approach, b? reducing the liquid

i nperneabi l ity requirenment forchhepBAsHAdes a8 Breathability t he core region.
Such well perform ng articles Can be desCribe y having | ow rewet

performance. The Post acquisition collagen rewet nethod (PACORM has been
found to descridswévers tihe récemadevelopinent ofi@bsbsbent rcaresv hawirigoanhigh liquid s
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| ower val ues such as 72 ng or |less are even nore preferable. Such well or
better perform core deS| ns - sych as descri re detai
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backsheet mterbe%he@ﬂvséddtwdlﬂug:aﬁewbﬁigqaﬂm drififlg \WopSs &f betwesh ng
this as a first, order aa pr oxi ggtlon of. br eat habi | Ip&%OFe [ formance and bpoth

dryness perfor el Bg,and Rb mEq2pAJf MR 999 ng,ceiesHfess than

materials in tIgo ey Eveadower viilies suchas T2 awy osless ape even imortlpreferableo
results in units of ng/[g/n/24h]. Thereby it remains still relevant, that
the breathabiltiy of the chassis region(s) is maximsed, and thus hi gher
than for the coPuch agloar betieh pesforminggoee HRSEBNS siechyms1desaribedsint more
value for he coddailh PheéPrAg@dwcanéﬁegeamBm LeglioW arNRaprdvea sisdtiodERtva! ue
of at |east about, 45 (2b

materials, ely by enabling higher breathability values on the backsheet

material in the core region.

According to the present invention, this selection can be best taken by
considering parameter combining the two effects, namely the ratio of
PACORM values of the absorbent core to MVTR values of the backsheet
material covering the core which can be derived when considering this as a
first order approximation of breathability performance and both dryness
performance of the core and breathability of the backsheet materials in the
core region. With this linearised approach, this ratio results in units of
mg/[g/m2/24h].

Thereby it remains still relevant, that the breathabiltiy of the chassis
region(s) is maximised, and thus higher than for the core region, such as
having a MVTR value of 1.2 times the value for he core. Preferably, the
chassis region should have an MVTR value of at least about 4500
g/m2/24h.

If chassis or core region comprise subregions with varying MVTR values,
these can be averaged over the area weighted average.



| f chassis or core region conprise subregions with varying M/TR vaI ues,

t hese can be averaged over the area wei ghted average.

22 The rati ey@ds43630RM val ues and MVTR val ues shoul d be m ni mM EeEghBosAdedz9 as
can be achieved by small PACORM val ues, and/or high MVTR values. It has
been found that ratios |ess than 0.028 [ng/(g/ n2/24h)] function well and
that a ratio of less than 0.019 [ng/(g/ mZ/§4h)] or even |less than 0.016
[mo/ (g/ n2/24h)] is even nore preferable.
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a comrercially ‘E%% 53{10 §f ié%u%:qé}{ &fﬂiﬁgﬁggémg@hﬁpﬁ /s WL@%SI ze
as marketed by [mglefra2/24h mvenlmpmr@fﬂ;amerel n the core has been

nodi fied by the follow ng steps: First, chemcally treated stiffened
cellulosic material (CS) supplied by Wsﬁer haﬁuser Co., US under the trade

designation of "CMC' functioning as an lon/distribution |ayer has a
basi s wei ght of about 590 g/ nR. Second, an additional acquisition |ayer is

| ntroduced bet V\ﬁed?dé% ﬁﬂﬂﬁpgﬁémgﬁfgf g &n%'ﬁﬁ*b @On i Oérﬂfi‘ﬁ\‘?é%t%' Eéﬁ@?& of 4

cel l ul ose | ayer, mnafme em ca nonwoven’ as
by FI BERTECH, mfferﬁnmﬁabycailmérham lesn gﬁmlﬁﬁdt yadoes Jest |nr0t0§oés as

ﬁgm cal l'y b?ﬂdﬁ#ﬂlrﬁaﬂr{ it QDAYE. Fbr% sd?i‘s %mg{lva?e Qiﬁchdml pérdble of
nm over e.fu 0 or I r ce e
materi al usage ﬁzr?tr}?énéygifgﬁr LEB %Mgh?g Q-E@ MW&PEMMF
stiffened cel | A4S sizedioerSHIE 45 reduced to about 11.5 g per pad. Fourth,
t he anbunt of superabsorbent nmaterial in this storage core is increased to

about 16 g per pad. Superabsorbent material was supplied by Stockhausen
GnbH, Ger nany lé)af& famsevarakisamples s acrneRgIciallypavaikbls product, PAMPERS

Baby Dry Plus Maxi/MAXI PLUS size as marketed by Procter & Gamble in
Europe wherein the core has been modified by the following steps:

First, chemically treated stiffened cellulosic material (CS) supplied by
Weyerhaeuser Co., US under the trade designation of “CMC” functioning as
an acquisition/distribution layer has a basis weight of about 590 g/m2.
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
a basis weight of 42g/m2 and a width of 110 mm over the full length of the
absorbent core.

Thirdly, the cellulose material usage in the storage core underneath the
chemically treated stiffened cellulosic material is reduced to about 11.5 g
per pad.

Fourth, the amount of superabsorbent material in this storage core is
increased to about 16 g per pad. Superabsorbent material was supplied by
Stockhausen GmbH, Germany under the trade name FAVOR SXM, type
T5318.



23 Such cores have been used to nmake follow ng sanples: For Exanple 1, the
conventi onal PE-backsheet has been replaced by a non-woven nmaterial, nanely
a hydr ophobi WO 98/88¢ldm car ded PP web such as supplied by SANDLERCT/IB98/00959
Schwar zenbach, FRG under the designation VP39522. In the centre of the
article a filmof mcroporous filnms such as supplied by M TSU Toatsu Co.,
Japan, under the designation ESPORE NO h been glue lam nated with
spiral glue application. Exanple 2 can be nade by replacing the core
coveri ng cent er Ssithicores have bpba ugebtoanakefdilpwingsamplese fil m such as
supplied by EXXON Chemicals, Ill., US. under the designation EXXAIRE. Al so
Exanple 3 is based upon the sane nodified caore. This product, however is a
so-cal | ed "pul | FeiExampler 1, dhe copyentienalj E-kacksbest Baﬁebfeerbéﬁel@eeti Pd¥eich
other so as to AbAIYEVEh MANEridl] iamaly a hly8rophibid) 27KgdiRardey PP Web isteh et al

article is nmade of a n he.type _as.in e le 1, apd the.core
regi on additi onﬁPPB"%ﬁﬁ%D;Eﬁ cr%ﬂ% “P?a?n D %rtﬁ}?ne%sﬂ?wgn
t he backsheet aNP39822cdm dhefcentre shithe ayticle a5 film afxmigrbporbus filmsssuch as

products have bEﬁWg&éMﬁfrfo%gﬁ’tfao'%?é@ﬁp?g%“%é R slgriRiBht EXPOIRE

materials to the ow hg

Tabl e 2 NO. has been glyedeminated with spiral\glg®apglieationih) ratio

() _ [ o/ (g/ mR/ 24h) ]

8?{)?9 Ex aﬁgﬁzsgiam%l(g rglf%nlbe madggl%b replacinglglgtgocore cove%?x%os%tfé stgp a‘hfpl e
3 72 exampBO®@ by a highly breathable filh, GlBh as supplied by EXXON

Chemicals, lll., US. under the designation EXXAIRE.

Also Example 3 is based upon the same modified core. This product,
however is a so-called “pull-on” diaper, whereby the side seams are meit
bonded to each other so as to create a pant like article. The backsheet
covering the total article is made of a nonwoven of the type as in example 1,
and the core region additionally comprises a microporous film strip
positioned between the backsheet and the core of the same type as in
example 1. '

These products have been submitted to the PACORM test, and the
respective materials to the MVTR test, with following results:

Table 2
PACORM MVTR (g/m2/24h) ratio
(mg) [mg/(g/m2/24h))
core chassis
Example 1 72 3800 4500 0.019
Example 2 72 4500 4500 0.016

Example 3 72 3800 4500 0.019



24 As conparative exanples, follow ng products have been eval uat ed:
Conparative exanple 1 is based upon a conmercially avail able product,
nanely PAMPEHRSofl5sM UM SI ZE 4, as sold by Procter & Ganbl e i npdk/iBosindsds a
nodi fied core design as exanples 1 and 2, wherein the PE backsheet has been
apertured in the diaper ear section with apertures of about 0.5 nm di aneter
at about 140 apertures/cn® resulting in an_gpen area of about 27%
Conparative exanple 2 is a conmercially av&gl abl e product as narketed by
Uni Charm Corp. j At t i ' | \ge 4. This
product has a rrégicém pe?&rrgﬁaerh%@g'r@gﬁéﬁﬁﬁﬁqﬁécm%ﬁ?%gtgwaﬁ% core and
the chassis regions. Conparative exanple 3 is a pull-on diaper as in
exanpl e 3, howeg@empagdtiveoekanplend ishisasenuporda commerciatlyaavaitable pgrotutthe

comerc aly avaenaly SANPERS PREWIOM SIZE 4, 8550 BY pibeff ¥Rdndle id RS, 1.
trade nanme HUGGAviHSamhedifitdicon designasmexamples dsanthr wherein the PE backsheet As
to the backsheehadiBbsn 'Eabﬁur iR tﬁé%i'étférb SeBtifR WittPSeHHBs i @ibeut 8iFimm and

h [ fil
Lhe core oG o Lorer o0 Dl e Wl Bosdalorts Ao 1o Sy ppeh Shea pf about

() 27%. [ Mg/ (g/ n2/ 24h)]
core chassis conp.ex.1 72 200 1500

0.36 conp.ex.?2 180 3300 . 3300 0.042

conp. ex. 3 Camparative exapyue 2 is a compuagcially available groduot as garketediby
140 2000ynicharmb@8fp. in Japan undér the trade designation Moonyman, size 4.

This product has a medium permeable microporous film covering both the
core and the chassis regions.

Comparative example 3 is a pull-on diaper as in example 3, however not
containing the modified core of example 3, but the conventional core of
PAMPERS BABYDRY PLUS.

Comparative example 4 is a commercially available product such a
marketed by Kimberly-Clark under the trade name HUGGIES Flexifit with
mechanical fastener, size 4 in the UK. As to the backsheet materials, the
product has a non-woven on the outside, and the core region covered by a
low permeability microporous film.

Table 3
PACORM MVTR (g/m2/24h) ratio
(mg) [mg/(g/m2/24h)]
core chassis
comp.ex.1 72 200 1600 0.36
comp.ex.2 180 3300 3300 0.042
comp.ex.3 110 3800 6000 0.029

comp.ex.4 140 2000 6000 0.07



25 Test Procedures

Moi sture Vapour Transm ssion Rate The M sture Vapour Transm ssion Rate is
measuri ng twoasseemt of noi sture adsorbed by Cal ci um Chl ori de POT/ABISHOPEY

| i ke container covered with the test specinen fromcontrolled outside air
conditions (40 3 [err] C/ 75 3 %relative humdity). The sanple hol ding
‘acup is acylinder with an inner dianmeter,of 30 nm and an insi de hei ght
frombottomto top flange of 49 nm A flanag having a circular opening to
mat ch the opening of the cylinder can be fixed by screws, and a silicone
rubber sealing ring, matching the inner dianeter, fits between the top
flange and the cylinder. The test specinen is to be positioned such that it
covers the cylinder opening, and can DesttRPropeduresi xed bet ween the silicone
rubber sealing and the upper flange of the cylinder. The equipnment as well
as the test specinmen should be well adjusted to the tenperatures, and the
constant tenperature/ hum dity chanber preferably has a size to acconmodate

up to 30 sanples. The absorquéisﬁﬁéi!g%]drmﬁghis%ioﬁ Rafead 2, such as can
be purchased from Wako Pure Chem ca ndustrres - chnond, VA, US
under the product designation 030-00525. If kept in a sealed bottle, it can
be used direct|The IMoishwe Mapobe Fiamsmissionr Batesds| onepsuriog thec @amourd of

amounts of finNggmie b SR A - ; : ried, as out
A hre. - 15,0 dnastreHdsgd by BafiaR-CRbrE W ACEUR IR borahel cerdyy
so as to | evel With thg& testgeecimen fremcastiollgd outside i gonditions (45£r£13hect’ of
the cup. The sia@® eslativdhamidityy. cut to about 3.2 cmby 6.25 cm are placed
flat and overlapping with the seal over the opening, and the seal and the

top flange
The sample holding a cup is a cylinder with an inner diameter of 30 mm and

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

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

The absorbent desiccant material is CaCl2, such as can be purchased from
Wako Pure Chemical Iindustries Ltd., Richmond, 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 lumps, or excessive amounts of fines, if
existing. It also can be dried at 200 °C for about 4 hrs.

15.0 + 0.02 g of CaCl2 are weighed into the cup, and tapped lightly so as to
level it out, such that the surface is about 1 cm from the top of the cup.

The samples, which are cut to about 3.2 cm by 6.25 cm, are placed flat and
overlapping with the seal over the opening, and the seal and the top flange
are affixed by the screws without over tightening. The total weight of the cup



are affixed by the screws without over tightening. The total weight of the
cup 26 assenbly is-accurately

recorded onyigbosgsifeci mal places scale, and the assenbly is ppefpshsioghd
t he constant tenperature/humdity chanber. After 5 hrs (w thout opening of

t he chanber), the sanple is renoved and i nmedi ately covered tightly with
non-vapour perneable plastic filmsuch as Saran wap as commonly used in
the U.S. After about 30 nmins to allow for Z&nperature equilibration, the

Pecor ded. | The SoerREDs 4 acrarapdld rebaitell 6 o iy ot Hiacd¥, s08R0 Bd e
during these 5 assembly isrplaged irtte tie canstantiempersiuseinwnidityl chaabetonvert ed

to units of "g/24h/n2". For each test, three replicates should be run, the

resulting values will be averaged,,L and the result rounded to the neares
100 val ue. OveMfian>S "tfﬁi(!/'the%geew@ga?fpﬁ ceramben, the sample s "%'Pt@g |3Aﬁar
| ami nates and tiipmddidtely Eovered dightly with abnwapouh permhgableaplastiafitarstich as

devi ations ran n f S to
about 5000 g/ 2 : e 1 , erfars | consi de to be

FrrARoanTeR Codirte Lol 1 ha s, Altef BP0 e ool
essential | y vapgemperatyes equilibrationc theaplastio {ilem covenis remaviednand thecaeaygeta ed
as having a Wi?ﬁt?‘qﬁﬂtasggﬂib@/%%bbﬁed. If the units for an MWITR val ue
are omtted for sTnplici '

city, a material "having a WTR val ue of 1000" shoul d
accurately be a material "having a MVTR val ue of 1000 g/ 24h/ 2" accordi ng

to this method.The MVTR value is then calculated from th moRstureineréasey durihg tisése

oF it i awp PRV, Rroudh e F B3 bisilal SehbBCand tlsh Sorleded I8t ™
tenperature. THpR4héwR".is particularly suited to materials having

relatively high pernmeability to gases, such as nonwovens, apertured filns

and the |ike. _
For each test, three replicates should be run, the resulting values will be

averaged, and the result rounded to the nearest 100 value.

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

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

If the units for an MVTR value are omitted for simplicity, a material "having a
MVTR value of 1000 should accurately be a material "having a MVTR value
of 1000 g/24h/m2”" according to this method.

Air Permeability

‘The air permeability is determined by measuring the time in which a
standard volume of air is drawn through the test specimen at a constant
pressure and temperature. This test is particularly suited to materials having
relatively high permeability to gases, such as nonwovens, apertured films
and the like.



27 The test is operated in a tenperature and hum dity controlled
environnent, at 22 2 [err] Cand 50 2 %relative humdity. The test

speci nen haswobosiséieondi ti oned for at least 2 hrs. The test e@UTEBOS009ES
manuf act ured by Hoppe & Schnei der GrbH, Hei del berg, Gernany, under the
designation "Textiluhr nach Kretschmar", is essentially a bellows in a
vertical arrangenent, with its upper end ba.ﬁg nmounted in a fixed position,
and the | ower end being releasably hold at 1ts upper position, which can be

ItgotSﬁgeldO%r ”Eg‘sl'ﬁeQéstalsr eer?gfea P demp bfhtﬁtéhgﬁdWdﬁﬂﬂitlf‘gghfrgll%ﬁgrﬁ%dmwns
pul ling air tﬁrﬁ{]gg*t%e éng %R’Pm?@'dg%vgﬁ?ﬁas ﬁ%e%{me"b'ﬁ f‘\ﬁ&

opening at the ompmhomnﬂfmfatﬁbasttﬁahﬁsms The test specinen is firnmy hold
to cover the air entering opening by neans of a fastening ring of 5 cnR2 or
10 cn2 to allow for different sanples sizes and/or different perneability

ranges. |f the Tbectestreawipmentisas, manufagiviade byh diprpe & abchiagider 5@"‘!%'
wide, for the SH@iHélﬂsé@g Gﬁrnia%?sunaér md g TexbfubF HEtharetsehmar hgv e

onr o o ErcHksanigig B bellbwar. B vertEg ew%ﬁsw&a&wﬁﬂa@ﬁﬁbﬁ% &, beipg
mat eri al s under meuntgd ired fondobﬁsmcm, and the marpermben'tgrmleamly mid)m/aﬂsch
Che Lol each o GPnétbOSTIbhS Anich EBASHE idogete PVE’RQQ'EW% rfeall NaldigNad

the rel ease han us s 'artthé
of the bellows slidgKndgrcoptrp rcoadwomsﬁq lowerrrositien,piherelb increasing
the materi al Cathet\Vtﬂnmmnsﬂbqabwaw@»bﬁpmmgwtﬁrmwsesas é&iﬁfé'ri WHichY

th I f th t 200 f
a tested arca off SVENRS i B RuetDs oRsAng SLihe R’ BRtiiahe feloNs: Thidests
measured in secspetimeneisufitmiychaeld toncoverothe( air ceritering )openihg byemteans of a

ropeat ed onoe | s8R S £ BRI RGN for i RPSARRIGY sidls SRER ™"

to provide a re nat er
different permeability ranges If the 10 cm2 ring is used, the sample should

be at least 55 mm wide, for the 5§ cm2 ring at least 35 mm. For both, the
samples should have a length of about 150 mm. Optionally, the sample
holding device can comprise a stretching element, such as to enable
measurement of elastic materials under stretched conditions.

The equipment comprises a stopwatch (1/100 sec) which automatically
measures the time between the operation of the release handle thus starting
the sliding of the bellows, and the bottom of the bellows reaching its lower
end position.

The air permeability of the material can then be calculated by dividing a
constant as supplied by the supplier for each equipment (for the present
equipment K = 200.000 for a tested area of 5 cm2, and 400.000 for an area
of 10 cm2) by the time as measured in seconds, resulting in units of
(Ilcm2/sec).

The test is repeated once for each test specimen, and should be repeated
on 10 specimen to provide a representative basis for a material.



28 Liquid Inperneability (Hydro-Head Test) The test
principle is to increase an adjustable water head of distilled water on the

top side of yolgsssigpeci men of about 64 cn, such as a fil m or paiRédisioss
porous material. A test specinmen is cut to about 10 cmby 10 cm and pl aced
over a sanple plate, also of a size of 10 cmby 10 cmwith a centred Oring
seal of about 8 cmdianeter. The sanple plate has a centred openi ng of
about 7.6 cmdianeter to allow observatlon7§f the bottom side of the test

speci men during the test. Th?_' eh&di F@H&é 89§ tioned under a
7.6 cminner dianeter perspe ith a nmounting
flange so as to conveniently allow tightening of the sarrpl e plate carrying

the sanpl e undempeakbt princiBRS t@fmé:@@é@n SE tmélwateahaaardfrdnsmled water
posi tioned under tH gem n |n tE E % ie t he obs lvatlo
The cylinder nabndfie <PRGHe Bt & tesh Seackban oh gbort BGT2s SUR FAdIE: of 3
al | ow connect i oother pmrqmlmm,ateriaiut 1 cm above the sarrpl e when nount ed.
Optionally, a three-way-val ve can be nmounted in this connection to all ow

easier enptying of the columm after the test. The punp is set to raise the
liquid head i n AHest§pegionen lwquﬁtmaboutﬁom&ydtotcm apdplaged ovpHA SAMAPIE ng

of the punp the Métélﬁb%ﬂéfs?@@oﬂﬁohh?byqﬁtcrﬁw ﬂ%@ntr&d\f@lrmgesballé}f%ows

first dropfalllng 'of f t est eci s_imedi at pped,
and the hei gnt P ERSLET O Sariie g el '8 arirest SpRinG-of dbely 7 878
material, five dmaestmanlm bbsematianad then bottbm side wf tise wabchaea\dermged

Acquisition Tesjge T{ﬂts Th%sgaﬁaﬁéb%tgelﬁe?érﬁhﬁ& ﬁH&ntnﬁhg&bl%’(?%rzg 141 cﬁrcne }

35+/- 15% rel ative hum dit ese tes

i s commonly kno@iamgiey aye&vesmymn@f abeut 4 mhgightpwithia meuntipgdlange so as

Phar maceut i cal sto conveniently allow tightening of the sample plate carrying the sample
underneath by means of screws. Optionally, a mirror is positioned under the
opening in the sample plate to ease the observation.

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

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

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

For each material, five tests should be repeated and the results should be
averaged.

Acquisition Test

This test should be carried out at about 22 +/- 2°C and at 35+/- 15% relative
humidity. The synthetic urine used in these test methods is commonly
known as Jayco SynUrine and is available from Jayco Pharmaceuticals



29 Company of Canp HilIl, Pennsylvania. The fornula for the synthetic urine
Is: 2.0 g/l of KC; 2.0 g/l of Na[err]SOerr]; 0.85 g/l of

(NH err]) H evopBrsga@dir]; 0.15 g/I (NHerr])Herr]Pderr]; 0.19 ®AT/IBHS/00959
CaCl[err]; ad 0.23 g/l of MgC[err]. Al of the chem cals are of reagent
grade. The pH of the synthetic Uine is in the range of 6.0 to 6. 4.

Referring to Figure 3, an absorbent struct (410) is loaded with a 75 ml
gush of synthetic urine at a rate of 15 m /% using a punp (Mdel 7520-00,
suppl i ed by Col gofti: oflmérhpwmnpénnsmfﬁ:agvhelﬁb@ma)for tHeByrithBEE ekineds: S

Cmer . The guanZl segr"sw'eé'e 20" SF Npos Ol U85 B o (i fppRSs, O3S %2
article is suff("éHé)HZR/OKOQd@jQ @ﬁrQQ(HQ ad0. zﬁeﬂfbogMQ 2n &lieflierghermigalsng

four times. Thgd GfleatiaP ?adéﬁ’“ﬂfé‘ﬁﬂa@‘sorb%rr]\tﬂ%;fgb'r@hﬁe@%irﬁggétngﬂbfé'oetoor

an absor bent struc ureTconprising a e
backsheet, is aﬁﬂanged tolie flat on a foamplatform41ll within a perspex
box (only base 412 of which is shovvn) A perspex plate 413 having a 5 cm

di t [ Ln.it ddl pl f I L h
oadi ng zone. of REFRTBEATEES spRtHardrbefl plralues (AT RIERBAERE 25 m! o
through a cyl i ndesh 4f yhthetiedyrirendt gl natel of fiSomi/seusing @ pgmpHMadel 66620-20,5

I ted f
of the absor 82&“‘2’8 ‘e?c?im“" foa?ﬁﬁeﬁ"'f‘“?“e”@?r s Chicafio OIS 2€], Hirh E‘E‘é@“? .%ace
Loads 416 are pFacRPvethesaropleswiasesdbetine toabaerd ‘th-l'"@lﬁﬁﬁch BY@ s
wei ght. A presstimer. OThétyush ROgpuated . p?easblyi 5 rﬁﬁhme\g%hbwmslst uatii the

L s ot o lticle s fuff F'ﬁeﬂ"ﬁ?#cf@ Clrd St diia A derdrralift by Begifgifou.

absor bent structiomes. t hereby conpleting an electrical circuit between the
el ectrodes. The test fluid is transported fromthe punp to the test
assenbly by rreans of a tubing of about 8 nmdianeter, which is kept filled

with test flui dThekest sample; whichsgar be a@memabﬁ@r%nbaﬁgﬂ%%éﬁtatwqrpe@&
the same tine tgeugture c‘bhﬁ:’rts?ng)mw absMent\tcowl 4 topSReetd|fii bhBatkshet, B

the gush of uri RSN to e TARGHT A EaR Bigfoune i, bt on T

br oken. 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 416,
e.g. for the commonly available MAXIJ size 20 kg.

As test fluid is introduced into the cylinder it typically builds up on top of the
absorbent structure thereby completing an electrical circuit between the
electrodes. The test fluid is transported from the pump to the test assembly
by means of a tubing of about 8 mm diameter, which is kept filled with test
fluid. Thus the fluid starts to leave the tubing essentially at the same time
the pump starts operating. At this time, also the timer is started, and the
timer is stopped when the absorbent structure has absorbed the gush of
urine, and the electrical contact between the electrodes is broken.



30 The acquisition rate is defined as the gush volunme absorbed (m) per
unit tinme(s). The acquisition rate is calculated for each gush i'ntroduced
into the sampbes/sgehl particular interest in view of the current pceuBss0005»
are the first and the last of the four gushes. This test is primarily
designed to evaluate products generally referred to as MAXI size products
for a design capacity of about 300 ml, and_having a respective Utimte

St orage Capacity of about 300 m to 400 m 30y ¢ products with significantly

di fferent capac-rl-ﬁéea% %r@ rag isvdaémhe% (ﬁ%ggsﬁﬁs&&ﬂﬁbﬁo éa 3%? REPrunlt

adul t incontinence or snmnal

particul ar of tW@efﬁ)ur bemqumﬂqreratgug salowiated foeegeh MbdnHBBPSW intodhe 1 o
about 20% of t hgamplealO ﬁﬂﬁém@bférdﬁﬁ*éﬁt ipavien bﬁth@&drrbhe in\@ntioh are thefirsthe

standard test pro 0 be recorded. Post Acqui sition
Col | agen Rewet ifé‘ﬁ ﬂ&ﬁjla(sfgfg‘edfpgrppéw% Bef ore executing the test, the
col lagen film as purchased from NATURI N GrbH, Wi nhein, Ger many under the

desi gnat i on of Eeets fg@agrg%.@awwBraraétésgr&uc@géﬁé@ar rerérr@a tpased

by bei ng cut |ntos anet er ecg tyusr gﬁ cutter
device, and by WAW!ISiZe Arodcts Her @ design garacity Rl abeulSQdymk ANEREVERD Bhe
test room (see é@ﬁvé DJItrrﬂétd smﬁgécdmunﬁ of bpBar 800 mMirtd 400 k. fgrddhcts

|1 handl f | h
5 mnates aft oG GGEAGLAMSrN armsites ool e Buatiatey (r0 g8 b ™"
the cover pl at eemvisaged g’nr sadult |nemnlhnalnceapdadumst@15tfoeasrpal&r( Szbjes)s the
careful l'y pl ace%tfrhgé ign Qrticﬁr% bgf‘g fllﬁdSWE ﬁ?‘ﬁdﬁdaﬁ@ adjusted "
n at | eas

equilibrated co er| t one

t

mlligram accur GEF}IOPHEEPIY H@na%éh 20 én@ﬁ G%HP?%! Wleodﬁﬁ@ﬂ GaBARky. pand (they
the article, andevigtien ganbtherstangard tekbpotdcol @hoafd 9€ recordednet er, and
about 20 mm thi ckness. A weight (540) of 15 kg is carefully added (al so
centred). After 30 +/- 2 seconds the wei ght and perspex pI ate are carefully
renoved agai n, and t hePost Aot gilag gwel Mist ar 2 LAdqui sition
Col | agen Rewet Met hod result is the noi sture plck up of the collagen film
expressed in ng.

Before executing the test, the collagen film as purchased from NATURIN
GmbH, Weinhein, Germany, under the designation of COFFI and at a basis
weight of about 28g/m2 is prepared by being cut into -sheets of 90 mm
diameter e.g. by using a sample cutter device, and by equilibrating the film
in the controlled environment of the test room (see above) for at least 12
hours (tweezers are to be used for all handling of the collagen film).

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

4 sheets of the precut and equilibrated collagen material (510) are weighed
with at least one mifligram accuracy, and then positioned centred onto the
loading point of the article, and covered by perspex plate (630) of 90 mm
diameter, and about 20 mm thickness. A weight (540) of 15 kg is carefully
added (also centred). After 30 +/- 2 seconds the weight and perspex plate
are carefully removed again, and the collagen films are reweighed.

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



31 It should be noted further, that this testing protocol can be adjusted
easily according to specific product types, such as different baby diaper
si zes, or adMPI8S¥Abntinence articles, or catanenial articles, F&I/ABSOINS9
variation in the type and anount of |oading fluid, the anmount and size of
t he absorbent material, or by variations in the applicable pressure. Having
once defined these rel evant paraneters, su nodi fications wll be obvious
to one skilled in the art. Wen considering the results fromthe adjusted
test protocol tehoutd betriotedfudher, [thabthistésting prajocdiesan becadijusteetieasily
e ovant par AL ordte o Spddind pfAEIc it d SR AP QindIERCbHbY didflr 41288 %6

statistical rea ’boun

Teabag Cent ri f ugdultinrentingnee articlgson eatameniai a@lpiecSh@rmdnee%anm pethe
devel oped speci ypéaéha drAGurRUBE Gy TR, R acunt ard siA) of 4Rdi dbsdiBent

liedt th r bent t I Cent Capa t
e oot TealeaL AF B, VEAtlang it the SBPIRADIS Brsseing, bHlmd 2BER. ddfineer .
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absorptive capagsfy aoaeé@ﬁe@léieéhﬁaht BBESIiY to sfaMdard stawstiehl Gnéi%ay with
wei ght sodi um chl |st| ter is poured into a tray having

di nensi ons 24 cFﬁ%%%ﬁ"EH?? 3“99?%?95‘ #¥-d filling hei ght shoul d be about
3 cm  The teabag pouch has dimensions 6.5 cmx 6.5 cm and I s avail abl e
from Teekanne in Dussel dorfTegé ALY ¢ o , ‘abl e wth a
standard kitchen plastic bag ' \w PLUS from
Krups, Germany). The teabag is opened by careful ly cutting it partially,

and is then wel pyiaet tﬁemcoté@%soaeéhedm& Speifitaltp Fof RepordictbbA

? ﬁglrjlr gf g!sgdmev: ?H\eage F?gﬁ't it can reag R{ be apglleg ?o o{her absorbent% n?atena?s teabag is

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 chioride solution for 20 minutes, and then centrifuged for 3
minutes. The ratio of the retained liquid weight to the initial weight of the dry
material is the absorptive capacity of the absorbent material.

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

The teabag pouch has dimensions 6.5 cm x 6.5 cm and is available from
Teekanne in Dusseldorf, Germany. The pouch is heat sealable with a
standard kitchen plastic bag sealing device (e.g. VACUPACK2 PLUS from
Krups, Germany).

The teabag is opened by carefully cutting it partially, and is then weighed.
About 0.200g of the sample of the absorbent material, accurately weighed to
+/- 0.005g, is placed in the teabag. The teabag is then closed with a heat



32 sealer. This is called the sanple teabag. An enpty teabag is seal ed and
used as a blank. The sanple teabag and the blank teabag are then laid on
t he surface wbog/ssisal i ne sol ution, and subnerged for about 5 geraBEo9se ng
a spatula to allow conplete wetting (the teabags will float on the surface
of the saline solution but are then conpletely wetted). The timer is
started imediately. After 20 m nutes soakipg time the sanple teabag and

t he bl ank teabag are renoved fromthe sali solution, and placed in a
Bauknecht W5130gedige Cthig /i3 Mﬂé%e%axﬂ?lé YRR, M%ﬁﬁpt?%ﬁbé&&@ s&éled and
di aneter), so that,k6 eac ba sticks to the outer wal the Centrifuge
basket. The cen¥$¢d 88@ P!1PBKi s cl osed, the centrifuge is started, and the
speed increased quickly to 1,400 rpm Once the centrifuge has been

tabilised at

centrifuge rs sTORSaHR igkbdd dfd aﬁfg%ﬁgt%ﬁas% By Il LG8 sdrfes ot e
and wei ghed sepSalinessglutionrandreumergeshior abogb&s&peadsgdsmppabﬂam@"ow
sanpl e of absor ggq e’i@wm (the teabs zdﬁﬁlﬁﬂoéﬁoﬁ hé Q!ﬁﬁacJ G?the E&Rde_bRition

e Sk %ﬁ%vcﬁt?{tb ﬁlet%&tw Theysimer t SRrdd gipedbtelypafter 20

rrgt er ibal wei ght minuteéissakingptime fthe sampie teﬂbagwandltmenblanmabagtdre reaioved
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ooki ng at part o0y B sBfind SARlcht orid plactd irf SCBpORRcht WS TG Bptarf 772

i s done across NAKOBBIor equivalent centefuge: (230dmex digmeten: %H’%ﬁ(ﬂﬂﬁ’hsbaﬂ Stt"ﬂ@
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the anmount of cHeacentsifugenhas bednistabilised atacmo pmtthe tmcusfstartedgAﬁerGf

the article. R)?rﬂﬂéggthg%e%%u b%?sfgp unit area (preferably 2 cmby 2
ShOW

cn) the defines much veragl g I's taking place - naturally, the

smal ler the size, the | ess averaging will occur.
The sample teabag and the blank teabag are removed and weighed
separately.

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

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

Also, specific parts of the structures or the total absorbent articles can be
measured, such as "sectional" cut outs, i.e. looking at parts of the structure
or the total article, whereby the cutting is done across the full width of the
article at determined points of the longitudinal axis of the article. In
particular, the definition of the "crotch region” as described above allows to
determine the "crotch region capacity”. Other cut-outs can be used to
determine a "basis capacity” (i.e. the amount of capacity contained in a unit
area of the specific region of the article. Depending on the size of the unit
area (preferably 2 cm by 2 cm) the defines show how much averaging is
taking place - naturally, the smaller the size, the less averaging will occur.



33 What is clained is: 1. Absorbent article conprising an

absorbent core defining a core region, and a core backsheet covering
the core regvond/s8mt a chassis region surroundi ng the c®GI/EBOYDANSS
conprising a chassis backsheet, characterised in that in the
core region the ratio of the PACORM value to the MVTR val ue of the
backsheet is |less than 0.028 [ng((g/ nk/ 24h)3]3; and the MWTR val ue of
t he backsheet of the chassis region Surroundi ng—the—core Tegion is

hi gher than t hesWA4tis ¢rirded ¢s: t he backsheet of the [ [ .
Absorbent article according to claiml1 further cwm&“ﬁ“‘m:ﬂm‘“mﬁat
in the core region the ratio of the PACORM val ue to the ¢ n walwues
is less than 0.919 [ rAbsagbent @tible]comp@rising Absorbent article according to

claim1l1 or 2 f4H hb&drbeRPEGret ddf aidé‘lrérﬂéﬁion t he MVTR val ues of
t he backsheet of the chassis reqgli on surroundi ng ' _the core region, are
at |east 20% hi gher taNhacREe gevenng thecore region, ANd;a £8asEE region

core region. 4. Aurrguring thie coreaegionocspdsing Etiaassid batksheet,

further characterised,] . core covering BS material has an air
perneability of mre%ﬁﬂ&%%%d in that | / sec/cn2. 5. Absorbent article

according to any of dhéhercore region the ratio ofithe RACORM aalug tasthe MV TR xalue

core covering nateri e [P N i I -t han 140
O oyl g et d%{;sﬁé‘ﬁaéﬂsﬂéél% fbsstREh T028 [rhikgRh2/oah;

est . . .34
6. Absorbent arti @ dpeoMNTR Yalugnpf fhec backsheet, of the chasgis rggion
characterised in thatsurrounding the core region is higher than the MVTR value of the

backsheet of the core region.

2. Absorbent article according to claim 1
further characterised in that
in the core region the ratio of thee PACORM value to the MVTR
values is less than 0.019 [mg/(g/m2/24h)}.

3. Absorbent article according to claim 1 or 2
further characterised in that
the MVTR values of the backsheet of the chassis region surrounding
the core region are at least 20% higher than the MVTR values of the
backsheet of the core region.

4, Absorbent article according to claim 1or 3
further characterised in that
core covering BS material has an air permeability of more than 1500
Wsec/cm2.

5. Absorbent article according to any of claims 1 to 4
further characterised in that
core covering material has an liquid impermeability of less than 140
mm in the Hydro-Head Test.



t he absorbent core has_an_m—u—na%e—%tmage capaC|ty of at least 75
m. 7. orbent article accordi nﬁm further -

e L?"’i’? oossetet | NN ANRYARRY Agggfbgﬁf an, ul i mat popisiuags

claim?7 further cHardctériSed in t hat t he absorbent core has
an ultinmate storage capacity of at |east 165 _ m. 9. Absor bent
article according to claim38 further4characterised in that

t he absor bent re h td Rk %?Qacff | east 300

m. 10. Absgér)bent %@%éﬂt éaccorcﬁ%r??a?@% %‘%gpgrggedl ng cl ai ns,
further characteri sedustier eharacterised ‘ﬂl*u'éafchasm s conpri ses backsheet
materials with théNab3ofberitiiciet e ad Alfimate8totde caphcity dl\tquabenvs

article according to a]ny of the preceding clains, further
characterised in that™ the chassis conprises backsheet materi al
having a air perneability of m)re t han 2500 I/sec/cmz. 12. Absor bent

article accordi-ag to gug %ﬂt%gla |4 where by the
article is a baflby di aper rﬁ(;% an a [ ncggtsl nence article.

further characterised in that

the absorbent core has an ultimate storage capacity of at least 90

mil.

8. Absorbent article according to claim 7
further characterised in that
the absorbent core has an ultimate storage capacity of at least 165
ml.

9. Absorbent article according to claim 8
further characterised in that
the absorbent core has an ultimate storage capacity of at least 300
ml.

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

11. Absorbent article according to any of the preceding claims,
further characterised in that
the chassis comprises backsheet material
having a air permeability of more than 2500 I/sec/cm2.

12, Absorbent article according to any of the preceding claims,
where by the article is a baby diaper or an adult incontinence article.



