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1 ' DI SPCSABLE ABSCORBENT ARTI CLES WTH

BREATHABLE FABRI C FEEL BACKSHEET' Field of the
| nvent i onyo bbesdesesent invention relates to di sposabl e absorpggiigogidess! es
such as baby diapers, incontinence articles, sanitary towls and the |ike,
and in particular to articles having inproved breathable and cloth-1ike
feel. backsheet materials in conbination wth a superior |iquid handling
per f or mance. Background of the Invention

D sposabl e, absorbent articles such as diapers, incontinence articles,

sanitary towel s, training DISPOSABLE ABSORBENT ARTICLEg®WN in the art. _
Typi cally, disposable | rl Lol rvi ous

t opsheet t-hat faces th@ﬁﬁé&%@#ﬁﬁé%i#ﬁ%¢%&gﬁcksheet t hat
faces the wearer's clothing, an absorbent core interposed between the

| i quid previous topsheet and the backsheet, and nmeans to keep the core in
fixed relation to the wearer's body. In order to receive the body exudates
such as urine, faeces or nenstrual fluids, the article has to cover certain
parts of the wearer's body. Generm_y%mmﬂcl es cover even | arger
parts of the wearer's body to allow Tor adequate storage of the exudates.
Wil st this coverage is an essential elenent of the functionality of the
article, the The bnéseruhrwemlan reldtey tmdisposable algsarbenhbharticies such aé baby
wear el ) O UGBpgRO Mo finkiBa Sridits, Ll fowdcdhd!nd Y X4 i BaflicERa” ©

on the skin usi'on tor’ certain of t

t her eby pot erfO @r{gles nbé\tlﬂlg'm&%cﬁ@ﬁmﬁb@f apde Clﬂth'rlllkel feeJabackshest
under condi t i pageridie recdmBinatah With'@ Supensr ﬁ@n@%&ﬁﬁllﬁ%beﬁéﬁﬁhhw Nurrer ous
attenpts have been disclosed aimng at inproving on the skin condition of
the wearer by allow ng the over-hydrated skin to dehydrate to an acceptable
| evel by allow ng either air toBaekg f of fhe gndisnm ni m si ng

!

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.

Numerous attempts have been disclosed aiming at improving on the skin
condition of the wearer by allowing the over-hydrated skin to dehydrate to an
acceptable level by allowing either air to reach the skin thus minimising



2 potential occlusion effects, and/or by water vapour being renoved from
the surface of the skin. CGenerally, such nechanisns are referred to ash
"breat ha r "vapour or noisture permeability". A nu

appl i cat B%%lsgglésl%gat fem n| ne hygi ene products, such as cat apngﬁ':i%sl‘%];ug?%%ucts
or so-called "panty-liner" as described in EP-A- 0.104.906; EP-A-0.171.041;
EP- A-0. 710. 471. Such -products general ly hage relatively low fluid storage
capacity when conpared for exanple to baby<di apers or adult incontinence
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to inprovin t eir liquid.i. raeabi |1t roperti.es, such as, descri

EP- A[TB 196. 254 W\BFQQP%&%T iFefs Rratiubls %geﬂ&?'”%ﬂﬁé’rg’\ﬂdtﬁf inepreticalab
filmis discl osapacnﬁestslgmf idastly oexceeslingictheasones & Abeld@rfininel hygiene
other material §.&/cpM ng water nolecules to diffuse through. Materials
havi ng a non-plastic feel have been disclosed as being preferred, at |east
in certain parts of the article. Generally, all materials exhibit a certain

trade of f of g&uchebrezahable!materiald | lcﬁm Bei V@dUEL RIS 68 webd, Ssdnégcg@aﬁlms
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materials are ws@-Aso 298:200! ERUALY.288.924; EP-AARBE9309 éﬁﬂg @54550A; Usieh
as in the core articular tor’articles des recéiving
hi gher amount SAO 13%%&}&%& small voids are created within the film similar 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 airlvépour 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
195/16746 relate to other materials allowing water molecules to diffuse
through. Materials having a non-plastic feel have been disclosed as being
preferred, at least in certain parts of the article.
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.

In particular for articles designed for receiving higher amounts of liquids,
such as baby or adult incontinence diapers, other approaches were aimed at
keeping only part of the article breathable, such as by covering the liquid



such as baby or adult incontinence diapers, other approaches were ained at
keepi ng only part of the article breathable, such as by covering the liquid
3 absorbiwgyopsssds (often referred to as absorbent core) by BCHEBRI&N08SK habl e
material, but having other parts of the article nade of breathable

materials. Overall, prior art aimed at inproving the breathability of the
covering materials, or ainmed at keeping onkhy parts of the article
breat hable at all. However prior art failed to recognise, that particul ar
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essential functian ,{S)é fjthl Pa ent article to retain the discharged
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t he absorbent article is not- well functioning in this respect, liquid
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‘on or run off thg s%l%fgce of tﬁe topéheet 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
1the 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.

All attempts aimed at improving the interaction of the skin oriented article
surface with the skin of the wearer. It has not been sufficiently recognised,
that there is an interaction between good rewet performance of the article



Al attenpts aimed at inproving the interaction of the skin oriented
article surface wwth the skin of the wearer. 1t has not been sufficiently
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to dom nate. is a further obj ect o the i1 nv ntlont use such
material s as backsheet materials in conbination with an absorbent
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provi di ng goodpemble cloth- hberha@kabmgnamalﬁ cloth-1ike backsheet
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Bri ef .Descri pt i,an o ur Is schematically
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cloth-ike backsheet materials which allow even 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 htgh liquid
absorbency capacity.
m Invention

A disposable absorbent article aiming at improved skin aeration by
'i':ombining the benefits of an absorbent core providing good rewet
performance and of cloth-like backsheet materials, which provide high
vapour permeability.

Brief criptio the Drawings

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

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

i Figure 3 is showing the test set up for the Acquisition Test.



Figure 2 is schematically showing a Pull up baby diaper as an exanpl e .

for an absorbent article. Figure 3 is showng the test set up
for the AWQRSEBEWBON Test . PCT/IB98/00955 5
Figure 4 is showing the test set up for the Post Acquisition Collagen Rewet
Met hod. Det ai | ed Description Absorbent

Articles - general As used herein, the terg "absorbent articles" refers 'to
devi ces which absorb and contain body exudates, and, nore specifically,
refers to devices which are placed against or in proximty to the body of

t he wearer to absor bg; ekl | | : e .
body.  The ter m» i SoouIS #3 SHabihg e e ueR B A 3he Dbt SARIgHich CoMBbERC,
whi ch are not i'ﬁ?@’ﬁ&l&?th?ﬂ-be | aundered or otherw se restored or reused as
an absorbent article (i.e., they are intended to be discarded after use
and, preferably, to be recycled, co t r Oit erw se di sposed of in an
environnental |y conpati bl e manner). text of the present

i nventi on absorbent article conprises: a) - an absorbent core (which may

consi st of Sw;ﬁ%ﬁ‘ﬁﬂwp material s), including on the side
oriented towards € wearer a topsheet, which forns the inner surface and
which - at least in certain regions thereof - allows the exudates to
penetrate througs useticheraip, Ui fgnprabsorbentiaticles” FféR © BIESAMRAch\Ebsdb
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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 -
1, 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.
b) - chassis elements comprising features like closure elements or
elastication to maintain the article on the wearer. Also comprising a topsheet
which forms the inner surface an a backsheet. The backsheet and the
topsheet materials 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 material or sheet may extend into the chassis region,
thereby, for example, covering features like the leg elastics or the like.



which fornms the inner surface an a backsheet. The backsheet and the
topsheet materials of the absorbent core can be unitary with respectlve
mat eri al %vfggsém chassis regions, i.e. the backsheet can co

absorbent” core and the sane naterlal or sheet may extend into the CﬁaSSIS
region, thereby, for exanple, covering features like the |leg elastics or

the |ike. 6 Figure 1 is a ,
pl an view of an enbodlnent of an absorbentbarticle of t he invention which
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The dlaper 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
ffirst 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
body during use (i.e. the inner surface 54 generally is formed by at least a
portion of the topsheet 24 and other components joined to the topsheet 24).
The outer surface 52 comprises that portion of the diaper 20 which is
positioned away from the wearer's body (i.e. the outer surface 52 generally
is formed by at least a portion of the backsheet 26 and other components
joined to the backsheet 26). The first waist region 56 and the second waist
region 58 extend, respectively, from the end edges 64 of the periphery 60 to
the lateral centreline 66 of the diaper 20. The waist regions each comprise a



portion of the topsheet 24 and other conponents joined to the topsheet 24).
The outer surface 52 ¢onprises that portion of the diaper 20 which is

posi ti onedoas/ageosr om t he wearer's body (i.e. the outer surfBEEIBIBYIBEral |y
is formed by at |east a portion of the backsheet 26 and ot her conponents
joined to the backsheet 26). The first waist region 56 and the second wai st
regi on 58 extend, respectively, fromthe end edges 64 of the periphery 60
to the lateral centreline 66 of the diaper 20. The wai st regi ons each
conprise a central region 68 and a pair of side pane!s which typically tomprisecthermgenn
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core 28. The tcﬁﬂéheet 24 and the backsheet 26 extend beyond the edges of
the absorbent core 28 to thereby formthe periphery 60 of the di aper 20.

Th riph def th t t h d
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flap 85 and a stheadyesecdfahiei absorbént cdie 281t thisreby $6imn tivel periphéry 60 of the

apove: [ ef er enc e flabi. 28, Thk ﬁ&ggﬁsg cdihed RE2beF BERFRISF BT othdr Gords,
©  the edges of the diaper 20. The periphery 60 comprises the longltudlnal
edges 62 and the end edges 64.

While each elasticised leg cuff 32 may be configured so as to be similar to
1any 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 additionally

comprises an elastic gasketing cuff 104 with one or more elastic 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 comprise an elastic waist feature 34 that provides
' improved fit and containment. The elastic waist feature 34 at least extends
longitudinally outwardly from at least one of the waist edges 83 of the

absorbent core 28 in at least the central region 68 and generally forms at



conprises an el astic gasketing cuff 104 with one or nore elastic strands
105, positioned outboard of the barrier cuff 84 such as described in the
above-referencess US Patent 4,695, 278.  The diaper 20 may fupEhRBesisessy i se
an elastic waist feature 34 that provides inproved fit and contai nnment. The
elastic waist feature 34 at |east extends longitudinally outwardly from at

| east one of the waist edges 83 of the absorbent core 28 in at |east the:
central region 68 and generally forns at
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absor bent core 2. Whi ¢ #)? mthe exterior of the disposable pull-up
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di apers 20, g? 5?%3"%%}“ the wearer. The outer layers 26 are
conpl i ant, soft feeling, and non-irritating to the wearer's skin. This

out er 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 comprises 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
regions or parts thereof, or can comprise different materials in these regions.

The inner topsheet or layers 24 are these portions of the chassis 21 or core
22 which will form the interior of the article, and will contact the wearer. The
inner layer is aiso compliant, soft feeling, and non-irritating to the wearer's
b skin. In the chassis region, the inner layer 24 and the outer layer 26 can be
indirectly joined together by directly joining them to the elastic ear flap
members 90, elastic waste band members 76, and elastic strands 105 can



| ayer can be an unitary material |ayer covering both core and chassis
regions or parts thereéof, or can conprise different materials in these
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21 or core 22 which will formthe interior of the article, and will contact
the wearer. The inner layer is also conpliant, soft feeling, and
non-irritating to the wearer's skin. In thegchassis region, the inner |ayer
24 and the outer layer 26 can be indirectly joined together by directly
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el astic strands assis, 21 Sa apers 20
further pref er a8 %%:?bggrﬁ-g’rqvgeg lanr%fpggquﬁﬁga %?%3 Eﬁﬁ‘ |§ %%%H’Rﬁﬁﬁaﬁ?ent
the end edge ofleasha sitlesfiaps 4®4 anddne opmdreplastic 3frands 05, east t he rear
portion 58, and nore preferably has an el asticised waistband 34 di sposed
in boththefrot partion_56_and the rear portion 58.

Absorbent core JN@dFNassis: gdt gf dhe digposakler puliupc diapess 20 furtbeyarefesably

conpressi bl e, cecorhprisesbba,elastitised Waf sttBéhd'QMI ais EBQeGV%Qf @ééntsthérbndiﬁﬂge of

body exudat o, PRSpaRIE Pl BlpercdoR abiast e iparbodiondsd, S1a more”
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di apers and othgsaﬁgqﬁép@é}t poHibh &ges such as - but not limted to -
commi nut ed wood pul p which |s generally referred to as airfelt; meltbl own

pol ymers including coform chemcally stiffened, nodified
SO co tr

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

-grcommonly used in disposable diapers and other absorbent articles such as -

* but not limited to - comminuted wood pulp which is generally referred to as
airfelt; meltblown polymers including coform; chemically stiffened, modified
or cross-linked cellulosic fibres; tissue including tissue wraps and tissue
laminates.

Examples for absorbent structures are described in U.S. Patent 4,610,678
entitled "High-Density Absorbent Structures" issued to Weisman et al. on
September 9, 1986; U.S. Patent 4,673,402 entitied "Absorbent Articles With
o Dual-Layered Cores" issued to Weisman et al. on June 16, 1987: U.S.
Patent 4,888,231 entitled "Absorbent Core Having A Dusting Layer" issued
to Angstadt on December 19, 1989; 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



or cross-linked cellulosic fibres; tissue including tissue waps and tissue
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Fibres useful in the present invention include those that are naturaily
occurring fibres (modified or unmodified), as well as synthetically made
fibres, such as polyolefins as polyethylene and polypropylene.

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 materials 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
processes. Also chemically stiffened cellulosic fibres are suitable, wherein
for example, crosslinking agents can be applied to the fibres that,
subsequent to application, thus causing to chemically form intrafibre
crosslink bonds which can increase the stiffness of the fibres. While the
utilisation of intrafibre crosslink bonds to chemically stiffen the fibre is
preferred, it is not meant to exclude other types of reactions for chemical
stiffening of the fibres.

Fibres stiffened by crosslink bonds in individualised form (i.e., the
individualised stiffened fibres, as well as process for their preparation) are



obtai ned from wel | -known chem cal processes such as the Kraft and sulfite
processes. Also chemically stiffened cellulosic fibres are suitable

wher ei n VD Y¥5868B| e, crosslinking agents can be applied to PRLIBISAN0ISS ¢ hat ,
subsequent to application, thus causing to chemcally formintrafibre
crosslink bonds which can increase the stiffness of the fibres. Wile the
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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
,thermbplastic 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,
temperature than the polymer comprising the core. As a result, these bi-
component fibres provide thermal bonding due to melting of the sheath
polymer, while retaining the desirable strength characteristics of the core
polymer.

(DR

In the case of thermoplastic fibres, their length can vary depending upon the

) particular melt point and other properties desired for these fibres. Typically,
' these thermoplastic fibres have a length from about 0.3 to about 7.5 cm
long, preferably from about 0.4 to about 3.0 cm long. The properties,

_including melt point, of these thermoplastic fibres can aiso be adjusted by



is encased within a thernoplastic sheath nmade froma different polyner. The
pol ynmer conprising the sheath often nelts at ‘a different, typically | ower,
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pol ynmer, while retaining the desirable strength characteristics of the core
polymer. In the case of thernoplastic fibres, their length can vary .
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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
fin U.S. Patent Application Serial No. 08/563,866 (DesMarais et al.), filed
November 25, 1995, copending U.S. Patent Application Serial No.
08/542,497, filed October 13, 1995 (Dyer et al.); U.S. Patent 5,387,207
(Dyer et al.), issued February. 7, 1995; and U.S. Patent 5,260,345
(DesMarais et al.), issued November 9, 1993:

Superabsorbent polymers or hydrogels

Optionally, and often preferably, the absorbent structures according to the
b present. invention can comprise Superabsorbent polymers, or hydrogels.
The hydrogel-forming absorbent polymers useful in the present invention
include a variety of substantially water-insoluble, but water-swelilable
polymers capable of absorbing large quantities of liquids. Such polymer



properties, as well as the requisite distribution properties, such as
described in U S. Patent Application Serial No. 08/563,866 (DesMarais et
al.), filwaosE88ber 25, 1995, copending U.S. Patent Appli cRCTBROS993% No.
08/ 542,497, filed October 13, 1995 (Dyer et al.); U S. Patent 5,387,207
(Dyer et al.), issued February 7, 1995; and U.S. Patent 5, 260, 345
(DesMarais et al.), issued Novenber .9, 19933 ..
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. S. Patent 4, :
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Most preferred polymer materials for use in making hydrogel-forming

particles are slightly network crosslinked polymers of partially neutralised
~ polyacrylic acids and starch derivatives thereof. Most preferably, the

hydrogel-forming particles comprise from about 50 to about 95%, preferably
1 about 75%, neutralised, slightly network crosslinked, polyacryiic acid (i.e.
" poly sodium acrylate/acrylic acid).

As described above, the hydrogel-forming absorbent polymers are

preferably slightly network crosslinked. Network crosslinking serves to

render the polymer substantially water-insoluble and, in part, determines the

absorptive capacity and extractable polymer content characteristics of the

precursor particles and the resultant macrostructures. Processes for network

crosslinking the polymers and typical neftwork crosslinking agents are
, described in greater detail in the herein before-referenced U.S. Patent
' 4,076,663, and in DE-A-4020780 (Dahmen).



pol yacrylic acids and starch derivatives thereof. Mst preferably, the
hydr ogel -form ng particles conprise fromabout 50 to about 95% preferably
about 75%o\isEal | sed, slightly network crosslinked, pol ya?’@ffnhﬁs/ﬁﬁkéj
(i.e. poly sodium acryl ate/acrylic acid). As descri bed above

hydr ogel -form ng absorbent polyners are preferably slightly network
crosslinked. Network crosslinking serves to render the pol yner t
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14 The superabsorbent materials can be used in particulate formor in

fibrous form aWhilstiheindividealalementsthawe beeh liisclesethsey tely fary abgorbeat med
structures. | .el v S ely,
an absor bent \s/\{grtuct ur re\tsafo"l)r"ﬂ%lttjé ucﬁaﬁrgg‘g.ﬁ%&%%§ 8%{“6@31@8% °ﬁ 'ﬁ%’%ﬁ’g?’@%%r e
of these el ener@igments. Desi gn Capacity and Utimate Storage

Capacity In order to be able to conpare absor bent articles for varylng end

use conditions, or differeg apacity" has
21 Of—~CAttH HHESSE representing

a typical usage group, but even mnthln this group t he amount of urine
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| ar ger chil drento beta blitalé htsdsigef rom a certain formof incontinence.

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 Iarger chlldren 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.

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

Henceforth, such articles being able to cope with such requirements should
have the capability of picking up such amounts of urine, which will be
referred to for the further discussion as "design capacity”.
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materials which are primarily deS| gned to ultimately store fluids, and
other nmaterial sp, | uch
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structures, or aseaidingbisithecpresest inventions @reodescribed withoat 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 also 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.
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In order to determine or evaluate the Ultimate Design Storage Capacity of
an absorbent article, a number of methods have been proposed.

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



being used in any of the previous. |In case of applying the present
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Desi gn Storage Capacity of an absorbent article, a nunber of nethods have
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for
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with the weigh the material used in the article. For materials having
a dedicated functionality other than ultimte storage of fluids - such as
acqui si tion | ayer matedals havinga dedﬂdmedllfmnotnhahwtamegmmpmmatg steragbeof

I t ed, it t
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m, |ight urinshguldrelzssertheic @uith fol theadthdraultimiate storage heatéfialsl or about
90m , medi um uri nary I ncontinence articles, or also smaller baby di aper can
have about 165 § and toddl| er size baby dlapers rechin

and severe aduIW } kst idedRdionay tsocealledavpanty 6 tivemnd e’é‘?'b&DV%WoﬂOW Uttimate

storage capacities of a few ml or less. Catamenial pads have often up to
about 20 mi, light urinary mcontlnence articles have for example 75 mi or
about 90ml, medium unnary incontinence articles, or also smaller baby
diaper can have about 165 ml, and toddier size baby diapers reching 300 mi
or more, and severe adult incontinence article having 600 m! or more of
ultimate storage capacity.

able Ba Material

1An essential element of the present invention is the use of materials which
are permeable for gases, such as air, or for vapour, such as water vapour.
Apart from diffusion, gases or vapour can pass through a solid material by
small capillary transport (slow), or convective transport (fast).

Permeability can be assessed by the well known Moisture Vapour

Transmission Rate (MVTR), expressed in units of [g/24h/m2] under various

driving transport forces. For the context of the present invention, the method

as laid out below relates to Calcium-Chloride adsorbing moisture through the
b test specimen under a relative humidity of 75 % at 40 °C.

A further way of assessing gas permeability is by applying an air
perm-eability test, whereby air is sucked through a test specimen under
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Materials 'An essential element of the present invention is the use of
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as water vapour. Apart fromdiffusion, gases or vapour can pass through a
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perneabi lity tsominaledr(slow)ainesi s sucked through a test specimen under
17 defined conditions such as vacuum suction. As this test relates to high -

penetration rates, it is nore aPpJ i cable to materials allow ng the (fast)
convective air Bf0PIRSfPrsuchaatarials arese called micropprusfiims, fot example as
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direction of the teria ﬁuc ) conventi‘ona
ni p 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 thereof. Each off
these steps can be executed whist the material is heated (i.e. at a
temperature exceeding the ambient temperature, ie. most often at

,._,!:emperature of more than about 40°C), or “cold", i.e. below said
‘temperature.

The microporosity of such materials can be imparted as an integral process
step of the film making process, it can be a separate process step, or it can
be a process step which is integrated into further conversion of such
materials, such as when using such films to produce absorbent articles.

When using plastic film materials, it has often been found, that the plastic
feel is not preferred by consumers. Henceforth, it is an important element of
the present invention to have an improved hand of such materials, which is
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



rol | 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 .t h narrowWy intermeshing rolls, or by any c .?@85'&
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tenperature. The nicroporosity of such nmaterials can be inparted as an
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conver si on of ®fat erial s, such as when using such films to produce
absorbent articles. Wen using plastic filmmaterials, it has often been

found, that the,.al. | C i ferred.. S C it
Is an i rrportantw'glf'gih%tcob e%{tﬁéstlﬁé@i%%rﬁioﬁé\?gﬁg}@% @g{%mb%mrﬁﬁﬁgnd
of such mat er i asslesaribed by she abovesinan be classifigdrasofollowsr ous material to the
film such as a | ow basis wei ght non-woven. Such |ayers can be attached to
the filmby various 18 net hods,
such as by using adhesives or by therrral:f-'%mg-é aching these together.

Wthin the context of the present description, filns manufactured or

treated as descri begaﬁe_égg%!ﬁ%ﬁwcan be %@F&hﬁ&@ml | ows:
Table 1 rang y

non- per neabl e up to about 200 | ow perneability
up to about 2000 non-pEtfliegBider neabi ity  yp to apdut2@pabout 4000
hi gh perneability up..t o about 6000 ver ,gh perneability
nore than about GOO@WWHE%BK')Q ues shoul d bé‘pc@rﬁﬁﬂ‘%éogb a val ue of about
12 000 g/ n2/24h 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.

Thus, such materials are made from nonwoven materials, which have been
made liquid impermeable such as by either minimising the non-woven pore
size (e.g. by combining spunbonded webs with meltblown layers SMS) or by

lother treatments. Further materials can be apertured fims whereby these
materials can further exhibit a unidirectional liquid impermeability such as
described in EP-A-0.710.471. |

Such materials often have high or very permeability values, such as about

4500 g/m2/24h to 6000 g/m2/24h for non-woven webs, such that they aiso

can be meaningfully described by the air permeability values (see below),

whereby about 1500 to 2500 l/cm2/sec result for conventional SMS

materials, 2000 to 2300 Ifcm2/sec for common corded webs and more 2500
-} lfem2/sec for low basis weight spunbonded webs.



whi ch woul d be required for covering human skin w thout providing a
significant additional resistance to the noisture transfer away fromthe
skin, or wbtogrseeusi vel y result when operating the MVTR test RCTIBO8/0095S est
material. Thus, such materials are nmade from nonwoven materials, which
have been made |iquid inperneable such as by either mnimsing the
non-woven pore size (e.g. by conbining spygbonded webs wi th neltbl own

| ayers” SM5) or by other treatnments. Further naterials can be apertured
films whereby these materials can Regiersottheamticles uni directional 1iquid
| nperneability such as described in EP-A-0.710.471. Such materials often
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f or common cor nor e
spunbonded webeonsist essentially of two regions, namely one part of the arhclelgompnsmg
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materi-als, the arrangenents of the materials within the article are of high

| nportance. For the scope of the follow ng description, the article is

bei ng consi der Thug,cthedicere regiontcovers Ithe aegions witigh will in mlsafeziqvembeﬂmdy of
the article co ha.: r the
rest of the argpé éb%fﬁ @"épglgé gﬁg‘?aet%rgeagﬁo&r'\% @ers (é'}'“rggmogrgs V\%' Wi ||
I n use cover ttﬂembbmewpahraq;onmmgm%h t he exudates are di scharged, and
will further extend up to into the waist region or regions. Apart from

l'i quid handli d, h, I ts, t t
vari ous. of her BPERARTE TEHHEPABNMELISARR el BULSY PRABSGHED FeauRenls o |
conpri se one omaintain tise evarisus othec felementshtegether ((e.gl sadheasives)dshisheoreki n
of the wearer F&(g;bﬁ%mséomaﬂg?"mé*bralmrgerﬂﬁfe?idlé’ \M‘ﬁéﬁ dér%"xr&&n&‘éd ttﬁpﬁﬂz%et

mat eri als, and
opposi te surf atewardsithe skin ptthe yeater dusingousesiang) whicghuarer geneflivsefergdni ng
to be orient edid adabgshédtematetidhs artf oh&®rRsfematerials 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
exudates from leaking out of the article (e.g. the leg closure elastication
means, or the waist features), and means to connect the various elements.
:Also the chassis region will comprise one or more material which is intended

“to face towards the skin of the wearer during use, and which is generally
referred to as topsheet, 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, which are generally
referred to as backsheet materials.

With regard to fluid permeation properties, i.e. gas permeability and liquid
impermeability, there are different requirements for the backsheet materials
S in the chassis and core region of the article.

In the chassis area, the backsheet material should allow prevention of
occlusion of the skin and thus allow sweat to evaporate through very easily,
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prevent liquid from etratjn r h.t hese materials. Hencefor
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i mper neabl e, sut40 am.can be assessed by the Hydro Head Test, therein
resisting a water height of at |least 140 mm \Wen using breathabl e
materials in such articles, and especially in articles with relatively high

liquid retenti of¥heagiing beaathablecmaterialy in wuch @ticlas. andiespesially i axticlesd:

ei ther using eswiireRtively HgR Uiquid PSteEeR | caparities akSehtially 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.

erfo (o B abili

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

Such well performing articles can be described by having low rewet

performance. The Post acquisition collagen rewet method (PACORM) has

been found to describe this performance well, whereby for low performing

cores values of 150 mg and more result, for medium performing cores of

between about 110 mg and 140 mg, for well performing cores of between

110 mg and about 80 mg, and for very good performing cores of less than
¢ 80 mg. Even lower values such as 72 mg or less are even more preferable.

Such well or better performing core designs - such as described in more
detai_l in EP-Application 96105023.4 - allow an improved selection of the



the core region (regardless if in combination with other materials which
m ght be perneable to vapours), or by using microporous materials at no
nor e t harwe 98i58é8at e | evel throughout both core and chassi s PCIF(B28100955
Core Performance and Breathability However, the recent devel opnent of
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when consi deri mllgﬁngl%'l]a first order approxination of breathability

per f or mance and both dryness perfornmance of the core and breathability of

t he backsheet l s i i Qn. th this d h,

this ratio res st GiACORMIaIes Agd IAVTR valygs oyl ke misiHped Ficdos

and WTR ?/al ueassdanLtbeiabblem'adibyl smadll PACORM vamesbanalohlmmmﬁﬁmés. ltf

PACORM val ues 0 rat,
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ng/ (g/ n2/ 24h) &Rtieye b§§stlaaran0gp‘(912mgl(glm2124h) or even less than 0.012
mg/(g/m2/24h) is even more preferable.

Thereby it remains still relevant, that the cloth-like feel of the outer surface of
the article is not compromised. Therefore, at least the core region must
comprise a fibrous layer or sub-layer on the garment oriented surface.

Examples

aIn order to further exemplify the benefits of the current invention, samples of
“different baby diapers have been submitted various test protocols as
outlined in the above. For comparability reasons, all were of comparable
size, namely of for babies of about 9 to 18 kg, often called MAX! (or MAXI
PLUS size) or “SIZE 4".

Basis for several samples is a commercially available product, PAMPERS
Baby Dry Plus Maxi/MAXI PLUS size as marketed by Procter & Gamble in
Europe.
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ver e of COWDarﬁPbﬂie?'té Jp?avsltueqémr oifhirince opbas stidies, LtheGordHaan

called MAXI (o or."SIZE 4" Basis for several sanples is
a commercially ﬁ%m h!ﬁ&?!' WIG\BERS: Baby Dry Plus Maxi/MAXI PLUS size
as nmarketed by Procter & Garrbl e in Europe.

been modi {1 ed ELOE hN ?"FPM‘?‘%FS{'&&‘%@ ”6?"@‘;%‘2‘%&‘?5?'? féggt Pty 1, 0o°
cel | ul osi c mat Wevarhfee;&erﬁq;p C&)’ the teadedesigpation of cf!éﬂ clioning @sde

desi gnati on of gl nsitwmus@ibuﬂan @@maecmuagswagﬁmﬁﬂdmwn@yer has a
basi s wei ght of, aboyt 59 | Sit Iaerls

i ntroduced bet REEANEHAN ﬁ?ﬂg'r?é‘él aﬁﬂwsg'ghd‘axﬁ'élﬁ %‘ifﬁy 2’}?@8 Etth?f
cel | ul ose | ayeandnsaid! ghemicatiyn-trezited citiffened| cglillosel ddyen nmamely mhlgiptniﬂ ed

chen cal 1y bondiaiEly Hdridd Riiflolelf a8 SiHiaL 6 F"?Eﬁz%"é;é Netr Arferica
110 nm over t hunder the designatiom type 68520 Itjs @ clwm:ca"ymn ephPET rf@r%uqmpﬁse

material usagegi phadid fﬂ@'@giﬁ?%n&d%ﬂ&ﬂbh 1Hb&nﬁ‘h6%tcﬂﬂé fulitiengthess the
stiffened cell ub |Ic gﬂperl al s reduced to about 11.5 g per pad. Fourth,

the amount of & GP¥ent material in this storage core is increased to
about 16 g per pad Super absorbent material was supplied by

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.

Such cores have been used to make foliowing samples:

1.For Example 1, the conventional PE-backsheet has been replaced by a
"non-woven material, namely a hydrophobic, 27 gsm carded PP web such as
supplied by SANDLER Schwarzenbach, FRG, under the designation VP
39522. in the centre of the article a film of microporous films such as
supplied by MITSUI Toatsu Co., Japan under the designation ESPOIR NO.
has been glue laminated with spiral glue application.

Also Example 2 is based upon the same modified core. This product,
however is a so-called “pull-on” diaper, whereby the side seams are melt
b 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



St ockhausen GtbH, Germany under the trade name FAVOR SXM type T5318. Such
cores have been used to nake fol lowing sanples: 'For Exanple 1, the
convent i ov@b8/sgE0Hacksheet has been replaced by a non-woven RETABI8H0ISSnanel y
a hydrophobi c, 27 gsmcarded PP web such as supplied by SANDLER

Schwar zenbach, FRG under the designation VP 39522. In the centre of the
article a filmof microporous films such & supplied by M TSU Toatsu Co.’,
Japan under the desigpation ESPO R NO has been glue lam nated with spiral
ol e appl | Gat | BRSHONGL eryaapi e backshest.and, iip Gt o Beerine; Haecas an
This product, &eampleri.is a so-called "pull-on" diaper, whereby the side
seans are nelt 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 exanpl e Afudher exampler 3 capdieomagiedyt replacing the epre severingrmaterialefus

filmstrip lied by EXXON Chemicai3, IRS U.SQNslidrotheeen
t he backsheet %ﬂn?lﬁezcb fim as PePRane Yype as in exanple 1. A further
exanpl e 3 can @esigagion ing the core covering material of exanple 2
by filmas supplied by EXXON Chem cals, Ill., US., under the designation
EXXAI RE. The od a e ulm t t , e
respective matsﬁl]? ﬁ%ﬁfﬁe%l@?gét Qﬂb\ﬁ(ﬁ&* otﬁl g%e_ng%t géét' m {hlé
Table 2 respective materiglatothe MVTR test, withnfolfowing results: ratio
) (g/ n2/ 24h) (gl [ g/ m2/ 24h])
core chassis Exanple 1 72 3800 4500
0.019 Exanple 2 72 . 3800 lable 2500 0.019
PACORM MVTR ratio
(mg) (g/m2/24h) (mg/fg/m2/24h))
core chassis _
Example 1 72 3800 4500 0.019
Example 2 72 3800 4500 0.019
Example 3 72 4500 4500 0.016

As comparative examples, following products have been evaluated:

;!‘(:omparative example 1 is a pull-on diaper as in example 2, however not
“containing the modified core of example 3, but the conventional .core of
PAMPERS BABYDRY PLUS. |

Comparative example 2 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.



Exampl e 3 72 4500 4500 0.016 As conparative
exanpl es, follow ng products have been eval udted: Conparative exanple 1 is
a pull-o i as in exanple 2, however not containing th b core
of exarrplr\ggg,g}g%‘? t he conventional core of PAMPERS BABYDRY E’Eﬁiﬂé%ﬁ%
Conparative exanple 2 is a commercially avail able product such a narketed
by Kinberly-d ark under the trade nanme H ES Flexifit with mechani cal
fastener, size 4 in the UK As to the bacKSheet materials, the product has
a non-woven on the outside, and the corerggigon covered by a | ow '
perneability mcroporous film

24 - Table 3 PACORM
l(\NT}?[ J el 24h]) ratio PACORM MVTR( nD) (9/ ni¥ic4h)
ng/ [ g/ n2/ 24 ore - |

conp. ex. 1 110 380 gopole/m2/24H) 0(.'6%9%@@. 2
140 2000 6000 0. 07

Test Procedures Mebfd Ur e VapRiésidr ansmi ssi on Rate

The Mbi sture Vapour Transm ssi Rate i asurin e anount of | sture
adsor bed by CaFgmrﬁ"Cﬁl ori de i‘lﬁaa "cup” ap&ﬁe cont gph@r cover ed vviotn& he
test specinen fromcontrolled outside air conditions (40 3 C/ 75 [err] 3

%relative humc%tpyéx 2 The sarmbe hol di Bgod cup [ %oaocyl i nder w td10-;1n i nner
0 d .

di aneter of 3 and

Test Procedures

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
t 3 % relative humidity).

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

:the top flange and the cylinder. The test specimen is to be positioned such
that it covers the cylinder opening, and can be tightly fixed between the
silicone rubber sealing and the upper flange of the cylinder.

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

The absorbent desiccant material is CaCl2, such as can be purchased from

b Wako Pure Chemical industries 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
existi;ng. it also can be dried at 200 °C for about 4 hrs.



an inside height frombottomto top flange of 49 nm A flange having a
circular opening to match the opening of the cylinder can be fixed by
screws, awW@9%8/58¢08i cone rubber sealing ring, matching the i nR&GT/ABOYAWPSE
fits between the top flange and the cylinder. The test specinen is to be
posi tioned such that it covers the cylinder opening, and can be tightly

fi xed between the silicone rubber sealingZnd 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
pref erabl y has18.0st 802 g of Galifradetweighed int8the zup| ard tagped $ightly be s to
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030-00525. If kept in a sealed bottle, it can be used directly. It also can

be sieved to r yRBCAMPIED Swhigh =% ot 6 ¥BoatR2érh 1Y 6 D5N@H, afd pRicedtfidf @nd!
al so can be dried, at .200

) Cf t 4 hrs.
550 Sar0" 0. 0ovelIanPIES with typlseal SYREL'S pANIRgGe 2pd,the Sea! a0g ibe topdianes <o
as to | ﬁvel i tamJafﬁxet_iblg thé scrévee withoUtioeer tightening. Thertofal weighiteoftthe cup t he
. ‘The sa I . C
1(‘: :Jgt and oveﬂjggépelmlggwﬁt %&{L‘E%_@ eé%ébgggg%rhe% goﬁgmén%mggaﬁa%%esg%% ghﬁdﬁ%he
top flange ar easgemilyds placeddntacthegpnstantdemperature/hymidity ehambee t ot al

wei ght of the cup assenbly is accurately recorded on a four deci mal places
scal e, and the ,ass ly,I lLaced.i nt he ,const ant tenperature/ hum dit
chaber - af t ofTBT iy Bra (il consning o8 the Sragnoabe: Samplk i iRpLed @nd’
renoved and i nimciediatély coveesd tighily kithynon-vapounperpeatsle (asticafilne spthss
filmsuch as S S | e ' to
al l ow for temg%a u\rMég'gqa%i ?ﬁﬁa@’voﬁsﬁﬁg%{gsg éﬂgfp%é%ggrrﬁfﬁgu{roe%&%‘f and
t he accurat e wismperagsretequiliration thejplasticcliryeever isremoves and the accuraien

cal cul ated froweidit ofths hyssmblyds e86srded! i ng these 5 hours through the 3 cm
circul ar opening and then converted to units of "g/24h/ nm2".
The MVTR value is then calculated from the moisture increase during these
5 hours through the 3 cm circular opening and then converted to units of
“g/24h/m2”.

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

Overall, this method is applicable to thin films, multi layer laminates and the
Jlike. 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.



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

met hod i %V&E%%ﬁ ble to thin filnms, nulti layer |am nates apgridvaobddse.

Experi ence has shown, that typical standard devi-ati ons range between 50 and
250 g/ 24hr/ n2 for averaged val ues of up to about 5000 g/24hr/nR2. Due to
this. range, materials being considered to essential ly vapour inperneable
such as conventional PE filns, are report as having a MWTR of about 200

g/ 24hr/nm2. If the units for an WR&iﬁEéThﬁlﬁ_gﬁﬂﬂﬁtted for sinplicity, a
material "having a MVTR val ue of 100 shou accurately be a materi al
"havi ng a MWTR val ue of 1000 g/ 24h/nR" according to this nethod.
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2 [err] Cand 8 €2 %relative hunidity. The test specimen has to be
conditioned for at least 2 hrs. The test equi pnent as manufactured by

Fo 2 Schnei s ' . .
ReRti Luhr naci TR P08 opfated] 8°0 SorBBIARRY ant HlFfidhy Sofrael EhlfGpment
arrangenent, wetB2i% 2 “ugrnd 8Adt Bdlnglativerhwuidity. Iheitestispesimendias tmbet he

| ower end bei ngopditisRedfdrat eAst Xfrsl t S upper position, which can be
| oosened by neans of a release handle to slide under controlled conditions

to the | ower position, thereby increasing the volune inside the bellows by
pulling air thThegtesthequipsierdépasi mamufdctared byc dMieppend t Behaeidee nGabH\g

opening at the pnghe AN GdinanC uRGel MEdesighalidis“Textiiuhr nach Kretschmar”, is
essentially a bellows in a vertical arrangement, with its upper end being
mounted in a fixed position, and the lower end being releasably hold at its
upper position, which can be loosened by means of a release handle to slide
under controlled conditions to the lower position, thereby increasing the
volume inside the bellows by pulling air through the test specimeh 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.

The air permeability of the material can then be calculated by dividing a
b 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
lflem2/sec.



specinen is firmy hold to cover the air entering opening by nmeans of a
fastening ring of 5 ch? or 10 cn to ailow for different sanples sizes

and/ or diWPMBERE8per neability ranges. If the 10 cn? ring isPGIABISAQAES
sanpl e should be at least 55 mmw de, for the 5 cn2 ring at |east 35 mm
For both, the sanples should have a | ength of about 150 mm Optionally, the
sanpl e hol di ng device can conprise a stret®hing el enent, such as to enabl’e
measurenent of elastic materials under stretched conditions. The equi pnent
conprises a stopwatch (1/100 sec) which automatically neasures the tine

bet ween t he opé’Mieshisnfepelated ehceder bachittestispecinen; andghould beirepeated -

t he bell ows, EQ?;,‘ ég/&] end position.
The air pernea ﬁl@% Eﬁ%%a?e@léaﬁb‘%b}n t éﬁ‘%gééclglf%t gitée% Iy dividing a
constant as supplied by the supplier for each eqU| prment (for the present

equi pment K = 200. 000 for a jigsitashpa ffo-Hewt 78 000 for an area
of 10 cnR) by the tine as neasured in seconds resultlng In units of

| / cnR/ sec. 27 The test is
repeat ed once ﬂthe mtlprmetpie isptecinceegseann acjusidblebwates fhemdedf distiledd water nen
to provide a r gui d
| nperneabi lity %‘Hé%lfbé%é éﬁcxf?\g@?ﬁ@ééﬁ%l% gm2§ SUCh i AP efzialge ozlg aft

adj ust abl e wat EFfé%RIOB$"Eﬁt§ﬂ$|LIed water on the top side of a test specinen
~of about 64 cn2, such as a filmor an ot her porous nmaterial. A test

250 of a oi ze Aole% FBRHMET i ouD Attt R ER Pr.10Cm B oBePd el L rabie.
di aneter. The sdatp| alsploftaesMes:f aOa:mMye‘cD opewnth@ cﬂnte&;b@srir?g gealhoftaouit&r
to al . ow obser rt

test. The sarrp?egﬁ gf | S'T@g?é% Ppya'ﬁgi'ﬁ '&?’“"éfﬁferagé’?hg‘a& 9’?"%‘%@? 8 &
di anet er per spé&a"c"ﬁt%r?ﬂ quWthﬁﬁrVQ'% slthgrhottamn side,ofihefeshspetimendwing s
to conveni ent| theltesty Th@fﬁaﬁmlé%‘ lafe ﬁ@ez:afs@mw epaitidredc ahtgr 20 7id e dnpke

underneath by nRangpetSh Bolut bPABUYT nithbight Witth % M8Ghing AaAgs18%Ls t Ne
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 sampie when mounted.
Optionally, a three-way-valve can be mounted in this connection to aliow
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.



opening in the sanple plate to ease the observation. The cylinder has an
si deways oriented opening of about 1 cmdianeter to all ow connection to a
punp, ab(wbgﬁ./smabove the sanple when nounted. Optionally, p@rypes/neess
three-way-val've can be nounted in this connection to allow easier enptying
of the colum after the test. The punp is set to raise the liquid head in
the cylinder within 60 2 seconds to 25.49¢m Upon starting of the punp t:he
bottom surface of the test specinen is watched. Upon the first drop falling

of f the test specinen, the punp is iAupguisiioallesit opped, and the height in
the colum is recorded in units of mMmm For each material, five tests
shoul d be repeated and the results should be aver
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Figure 3, an %%fb@ﬂéeﬁttéﬂ&buﬂ'ﬁe(ﬁﬂ%}thés%ﬁﬁéﬁé Ubiriehisan the rrhngelweod to
synt hetic uri gﬂat a rate /'s using a punp (Mdel 7520-00, supplied

by Col e Par mer®-f'nstrunents. Ch| cago US A), froma height of 5 cm above
the sanple surface. The tirre to absorb the urine is recorded by a tiner.

Te sttt of ont IYCRRTihL B FRS anf alisBlith St (18D i€ icadd by ht*‘e’éiﬁ*ﬂ' e

tinmes. The tegushsafpyrthelipiusinecatra pate0 clﬁqﬂ‘éﬁ ésass%m (Medet V 2070051

absor bent 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 giued into the opening. Electrodes 415 are located on the
lowest surface of the plate, in contact with the surface of the absorbent
structure 410. The electrodes are connected to the timer. Loads 416 are
placed on top of the plate to simulate, for example a baby's weight. A
pressure of about 50g cm-2 (0.7psi) is achieved by positioning weights 416,
e.g. for the commonly available MAXI size 20 kg.

As test fluid is introduced into the cylinder it typically builds up on top of the
- b 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



structure conprising an absorbent core, a topsheet, and a backsheet, is
arranged to lie'flat on a foamplatform 411 within a perspex box (only base
412 of wWWeRsis8608hown). A perspex plate 413 having a 5 cm dPEREBE/008%eni ng
inits mddle is placed on top of the sanple on the | oading zone of the
structure. Synthetic urine is introduced to the sanple through a cylinder,
414 fitted, and glued into the opening. El2%&ctrodes 415 are |ocated on the

| onest surface of the plate,. in contact with the surface of the absorbent
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the total arti standaed tepi pretoeol shouldbe reberdbsl i atlon fromthe standard test
protocol should be recorded. Post Acquisition Coll agen Rewet

Met hod (refer to Fig. 4)
Acquisition Collagen Rewet Metho

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
iin the controlled environment of the test room (see above) for at least 12
“hours (tweezers are to be used for all handling of the collagen film). At least

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

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

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

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

b 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.



. Before executing the test, the collagen filmas purchased from NATURI N
GrbH, Wi nhein, Germany, under the designation of COFFlI -and at a basis

wei ght of 8g/n2 is prepared by being cut into sheets
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renoved, and tﬁggtidsétt%ﬁ%% @8 I's car ef ugﬁwﬁhltgé?ﬁgt"@%&glﬁ% ggnch
4 sheets of thef gancﬁreq@xpmsa dm®| | agen material (510) are wei ghed
with at least one mlli gram accuracy, and t hen positioned centred onto the

| oadi int gf .th t b | at 530), qf 9Q
di et or - and Seta e ndtef rutiet dREEHE Rt BR5ex feaft Be iidtted ety
added (al so ceacwrd)ng o smcnfkﬂpndducﬂ typas) rsticht ase diffeiresit batnd dizpes sizeg) art e

are carefully Lafpysd %;t?r ?&bﬁﬁﬁaﬁ Jr’hEl@Ft af Byﬁﬁ%é?ﬁ?@n in the

30 The Post Acqul S|t|on sture pic
up of ‘the coll amanmamou&tpp mgrﬂ they ammt.mmdoélzaop'émLahs%bentt hat

this testing pritesall of by baaa%ranuShemeeameceb%:Cp@ésbuaé Hav&@esh&ec‘deﬂn@auct

types, such as dlfferent bab é) ontingnce a I|%I

or catanenial HI9Se] &va%paﬁ%ng{% aﬁcﬁﬁ%w"i BepCbA’t'R}’ Fﬂ)ﬂﬂ? sjgle

| oadi ng fl uid, irn the artDWheramhsdelmg)the resultsfoornethe adjusteddiest protbgol the

variations in @E&d&gﬂchﬁa&lsﬂ H{eeéﬁﬁh%m ééé%c%'?a‘ﬁﬁe&"?&fe@ﬁﬁ ggf‘aﬁﬁe{eﬁ SueANt
rcatl o e

par anet ers, bvi ous to one e art

Waen. consi derl A§ inRdesigned expeiment aceerding &y standard statistisal methods with

can easily be @éauslticm Osebb&ﬁdanydmﬁdtfdrﬁd rel evant paraneter such as in a
desi gned experiment according to standard statistical methods with

realistic in use boundary conditions. ) Teabag Centrifuge
Capacity Test (TCC test) ieabag Gentrifuge GapacityFesh {EGCdest)| oped
specifically for superabsorbent naterlals |t can readily be applied to

th bsorb
other absor e”\/vﬁ'? tt Ee‘”r&c test has been developed specifically for superabsorbent
materials, it can readily be applied to other absorbent materials.

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

The absorbent material is placed within a "teabag", immersed in a 0.9% by
weight sodium chloride solution for 20 minutes, and then centrifuged for 3
!minutes. The ratio of the retained liquid weight to the initial weight of the dry
material is the absorptive capacity of the absorbent material.

Two litres of 0.9% by weight sodium 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 Disseldorf, Germany. The pouch is heat sealable with a

L standard kitchen plastic bag sealing dewce (e.g. VACUPACK2 PLUS from
Krups, Germany).



The Teabag Centrifuge Capacity test neasures the Teabag Centrifuge Capacity
val ues, which are a neasure of the retention of liquids in the absorbent
mat er i al SWOrES888sor bent material is placed within a "t eabadCT/iBI8/00958d i n
a 0.9% by wei ght sodium chloride solution for 20 m nutes, and then
centrifuged for 3 mnutes. The ratio of the retained liquid weight to the
initial weight of the dry material is the 3absorptive capacity of the !
absor bent mater| Two, litres of O. gcyfé\(/ i ght so%&um chloride in

|, b
distilled vat orThesiegbaBda SRANSI-DY caiETHl PHEING: faeiallis and lerthendueighed. 5
g_m The i qgi c51 Abdut Dr@%dgebﬁhe stinaple &f itise albsunbeatmterialhecém gvm?wéud ]ftils :
i mensi ons 6. 5. d v, r n. Dus r
Ger many. The pali R 000 5 PRt hnd GebAY: Toe fRknd T 00 dirte Wih & Begt
seal i ng devi ce sgaley. ThixCisPealied the sampienteabag., Accemptyyjeabag is sealed and
31 The teabag imegR&EBIdnk carefully cutting it partially, and is then

wei ghed. About 0.200g of the sanple of the absorbent naterial, accurately
wei ghed to +1- 0.005g, is placed in the teabag. The teabag is then cl osed

wi t Ih g hegt sedfiw sarﬁbleSteEbagdddelﬁetﬁianls tegbay arethen. la%ﬁ@fﬁé?uﬁé@é’%ﬂtﬁé

al ed and use e bl an abag are
el ed 0. st ol SRR IS SRS RS Ay
seconds using aompletd wetting(the teahags| willdloatton the gurfacet efthegsalive! solttiamt
on the surface g ia?@ﬁwe?r%brﬁﬁle‘i%}'ﬁértfé%.b%e firfertiS SEarfefRrfibamleyet L ed) - The

: : | |
eabag and t he AteiRD MiANES SAREa- e e SPIEHEaEAS AN e blank teakagiare
pl ag_ed in a) Baukemovet fitfi 30e sBiirse SoltHidn Naid placed iﬁ@BHlakﬁ&htﬁNStle.f éfﬁcﬁ 230
mm di aneter), C t entrifuge
basket. The Ce?lft;{lél &g‘g(g%?i (ﬂ' ?@ﬁ%éfégén#@g{]&#hﬁﬁé}iﬁbgteﬁ,aﬁq @E% egr?h tﬁé
speed i ncr easedtighs ¢ the puter wajbof the, centofugenkaskett The ggotrifiuge lid ds closed,
stabilised at 1hdO&ritAfigeR Starled, iandSth 'spded AhbiasddyikkSto 4400 rpm.
gﬁgt \ereT ;ﬂgdl :e;éggé) gﬁ%, .ce-rl;{}f?ugstg1 rﬁ%'sebégnag?&ilﬁs%% ép ?,ﬁoappkm tﬂe‘égt? elfj1 xrsestra%g%\./ed
Atfter 3 minutes, the centrifuge is stopped.

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

The Teabag .Centrifuge Capacity (TCC) for the sample of absorbent
material is calculated as follows:
TCC = [(sample teabag weight after centrifuging) - (blank teabag weight
,after centrifuging) - (dry absorbent material weight)] + (dry absorbent
* material weight)). '

Also, specific parts of the structures or the total absorbent articles can be
measured, such as "sectional" cut outs, i.e. looking at parts of the structure
or the total article, whereby the cutting is done across the full width of the
article at determined points of the longitudinal axis of the article. In
particular, the definition of the "crotch region" as described above allows to
determine the "crotch region capacity”. Other cut-outs can be used to
b 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.



The Teabag Centrifuge Capacity (TCC) for the sanple of absorbent materi al
is calculated as follows: TCC = [(sanple teabag wei ght after centrifuging)
- (bl ank i gh PaRTeFTH&ﬁHEETH@B@N (dry absor bentyp

wei ght) ] ‘f'é??’?&%ﬂy alpREPLAGED naterial _weighjt)]. Al so, spec I'C {ggésts of
the structures or the tTotal absorbent articles can Jge—aeasme,dj_such_as
"sectional" cut outs, i.e. |ooking at par t$ of the s ot ak
article, whereby the cutting is done across the full m .lglmm]ﬁml cle
at determ ned pgmatiis ciiméfgs:| ongi tudi nal axis of the ar

particular, the definition of the "crotch region" as described above all ows

to determ ne the "crotch region capacity”. Qther cut-outs can be used to
deternmine a "bdsi s cAbsarbept agticleecompesiagount of capacity contained in a

unit area of the spe t ze of
the unit area (prepegggaps fzb%%egré)ér ng'alPACORMRERIleSS tfih 100 g,

averagin
is taking place - nagd# I%m‘ ett'ﬁ'ég%q S'?ﬁﬁt P@E?W)ﬁ\fé’r"g&f‘ﬂgﬂ\ﬁg °
occur. amc|elgn&b nlmnt sﬂet icle corrprl si ng an absor bent
core having an ulti EU|§ age capaC|ty, t her eby providing a
POST ACQUI SI TI ON CO_ val ue of |less than 100

my,  and conprisinmn ﬂnemnretreglen\thpdiatlo pétheeBACQRMmaiue el thea SR walue
material at  least Pﬁféﬁé’diés%e@?‘égééé‘ﬂw 028 {irib/Ra/iR/RAR{ €0l on of the

core on the articles avin I stu
Transmi ssion Rate (I\/ﬂ"l'ﬁz)'“ that %i&&‘@ﬁ%e@mw %F rop§, '?\f% 'Bo‘i%%@'ﬁ?%
the ratio of the PACoHNhted sinfade.t he article to the WTR val ue of the

backsheet is less than 0.028 [(ngl (g/ nm2124h)]; and in that the backsheet
conpri:ses a fibrous layer in its garnent ori ent ed '
2. Absorbent article according to claim 1,

further characterised in that
in the core region the ratio of the PACORM value to the MVTR
values is less than 0.019 [(mg/(g/m2/24h)].

3. Absorbent article according to claim 1or 2,
further having a core region defined by the absorbent core, and a
chassis region surrounding the core region,
further characterised in that
at least one sub-layer of the laminated backsheet material covers at
least parts of said core region and said chassis region.

14, Absorbent article according to claim 3,
' wherein at least said sub-layer is a fibrous layer.

5. Absorbent article according to any of claim 3,
wherein at least said sub-layer is a film, which is permeable to
vapour or gases.

6. Absorbent article according to any of the preceding claims,
further characterised in that the

b core covering backsheet material has an air p.ermeability of more
than 1500 l/cm2/sec. .
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- surface. : 33 7. Absor bent
article according to an;““}“ltmlulw‘mut“l‘“t cl ai s, further _
char act erwees/sgqest hat thet ¢ . Bor® covering material hasPERIBISA9PIP

i npernmeability of |ess than 140 mmin the Hydro-Head Test. 8.

Absorbent article according to any of the g)recedi ng cl ai ns, further
characterised in that the absorbenB3core has an ultinmate storage

capacity of at,|east,, 75 . . ' ording to
claim 8, 7 fur ﬁP@P’%ﬁ{EP&E‘E@ﬁ%@@'TW‘? élgi%wﬁre%t%ﬁleﬁdaﬁgor ent core has
an ultimate st or age foriperchayacteriaed incthat thu m. 10.  Absorbent

article according t | 3 i i arebilte bfilésd thin 140
t he absorbent core %ggégg{}%ﬁq rnrgt%naslt%ggmggba@ﬁy of a'??l east 165

m. 11.  Absor bef@mdpthe Hydge- to claim 10, further
characterised in that t he absorbent core has an ultinmate storage

capacity of at_l east,,300 . . | according to
any of the pre%'edi n(f‘tlﬁo P%t,artlcle. égc?r%ég%laﬂyﬁg%g%dﬁ# b%i |s’cl eis a
baby "di aper or an adutther characteriseddmthatence article. |
' the absorbent core has an ultimate storage capacity of at least 75
ml.

9. Absorbent article according to claim 8,
further characterised in that
the absorbent core has an ultimate storage capacity of at least 90
ml.

10. = Absorbent article according to claim 9,
further characterised in that
the absorbent core has an ultimate storage capacity of at least 165
mi.

11. Absorbent article according to claim 10,
further characterised in that
the absorbent core has an ultimate storage capacity of at least 300
ml.

"12. Absorbent article according to any of the preceding claims,
wherein the absorbent article is a baby diaper or. an adult .
Incontinence article.



