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15 Field of the invention

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

20  Adult Incontinence Articles and the like.

Background of the invention

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

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

Such improvements can mostly be classified to primarily fall within either of
two categories: primarily relating to "core technology", i.e. "absorbency" in the
- 35 broad sense of the word, or primarily relating to “"chassis technology".
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first addresses how to pick up and retainythe body waste (generally in
Sonme state of fluidity) in an "absorbent (or core) structure", whereby the
wast e material is acquired by the article (picked up) and then stored
(retained), with 5 potentially an additional step of distribution (in
particul ar of urine) in between. The second category deals -

generally - with the so called "chassis el ements”, nanely containing
the body wast e Thei fitst addressesrtfawénpigk up anseretain thgrpedy wastgp(genergly in
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di aper to provide,goqd t' of the article «.be soft. 25 and

cushi oni ng. garments) € Sy RY Iyé'f’ga?be%%m%qqu%@%P%g%Q (Al emany) - or= PCT
application WO 93/ 21877 (R chardson) disposabl e diapers are described,
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el asticised feature uch n% 30 Pe ter Body co forrrbty even i
the wearer itBenghsergent article and the Dody of the wearer, such as by elasticise

15 gatherings at leg and waist openings.

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

20 application means.

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

25 and cushioning.

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

30 better body conformity even if the wearer is moving.

When considering the impact of cores on comfort, the general approach is to
do so by using soft, non chafing materials for topsheets or minimising the
thickness and/or volume of the dry article, preferably whilst maintaining softness
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such cores. Recently, attenpts have been nhde to al so adopt the form and
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- the compressibility of the article in the crotch region and the resulting
thickness of the article after folding;

- size of the "impact zone of the article™

- distance of the (leg) elastic members of the article.

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

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

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

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

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

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

however, inevitably reduces comfort after loading significantly. This issue

becomes even more pronounced with further improving the performance of

30 absorbent articles yielding absorbent articles providing significantly better fluid

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

in US-A4.994.037 (Bernardin) absorbent articles are described, having a
35 ‘reversed capacity profile”. Therein, the ultimate storage capacity is positioned
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fromthe crotch region. However, the disclosed designs for absorbent
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It is a further object of the present invention to achieve this by selectively
placing ultimate storage capacity away from the crotch region.

15
It is a further object of the present invention to provide this feature without
detrimentally affecting the fit when dry by providing designs with low bulk in the
article crotch region.
20 It is a further object of the invention to achieve this by using Superabsorbent
polymers.
It is a further object of the invention, to achieve this by using porous
absorbent materials, such as made by HIPE polymerisation.
25

Brief description of drawings

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

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

35 Figure 3 is showing the test set up for the Vertical Wicking Test.
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Detailed Description

Absorbent Articles - general

15
As used herein, the term "absorbent articles” refers to devices which absorb
and contain body exudates, and, more specifically, refers to devices which are
placed against or in proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body, primarily urine.
20

The term "disposable” is used herein to describe absorbent articles which are
not intended to be laundered or otherwise restored or reused as an absorbent
article (i.e., they are intended to be discarded after use and, preferably, to be
recycled, composted or otherwise disposed of in an environmentally compatible

25 manner).

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

Figure 1 is a plan view of an embodiment of an absorbent article of the
invention which is a diaper.
35_..
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20 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.

25 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

30 outer surface 52 generally is formed by at least a portion of the backsheet 26
and other components joined to the backsheet 26). The first waist region 56 and
the second waist region 58 extend, respectively, from the end edges 64 of the
periphery 60 to the lateral centreline 66 of the diaper 20. The waist regions each
comprise a central region 68 and a pair of side panels which typicaily comprise

35 the outer lateral portions of the waist regions. The side panels positioned in the



viewer in Figure 1), an inner surface 54 opposed to the outer surface 52, a
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62 and the end edges are designated 64. 25 The inner surface 54 of the
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t he edges of the absorbent core 28 to thereby formthe periphery 60 of the
di aper 20. _The periphery 60 defines the outer perinmeter or, in other

words, tHe edgeBhefcontainment arsgpbly 22 oftbe iapphdy ss8heWRpR| Eigyre He as
| ongi t udi nal cmFﬁgn 3hemaihodyN@hassis) 6fi#RSdiBfer 202Phe contaidient asdethbiyent
assembly 22 8.’5 c:orr]ﬂepnsleaspgtr leza%t Iasn g gg\ll'rt])elnp cgll'egagear%d %Sreferably an outer covering
layer comprising the topsheet 24 and the backsheet 26. When the absorbent
article comprises a separate holder and a liner, the containment assembly 22
25 generally comprises the holder and the liner (i.e. the containment assembly 22
comprises one or more layers of material to define the holder while the liner
comprises an absorbent composite such as a topsheet, a backsheet, and an
absorbent core). For unitary absorbent articles, the containment assembly 22
comprises the main structure of the diaper with other features added to form the
30 composite diaper structure. Thus, the containment assembly 22 for the diaper 20
generally comprises the topsheet 24, the backsheet 26, and the absorbent core

28.

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



conprising the main body (chassis) of the diaper 20. The contai nment
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of material to define the holder while the liner conprises an
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core). For unitary absorbent articles, the contai nnent assenbly 22
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20 the wearer or having a bolstering waist feature with rear elastics only, the
discussion regarding the elastic waist feature will focus on diapers having a pair
of elastic waist features, at least one, and preferably both, being constructed
according to the present invention. Further, while the elastic waist feature or any
of its constituent elements can comprise a separate element affixed to the .

25 containment assembly 22 of the diaper 20, the elastic waist feature 34 will be
described with respect to a preferred embodiment in which the elastic waist
feature 34 is constructed as an extension of other elements of the diaper such as
the backsheet 26 or the topsheet 24, preferably both the backsheet 26 and the
topsheet 24.

30 '

The elasticised waist band 35 of the elastic waist feature 34 may comprise a
portion of the topsheet 24, a portion of the backsheet 26 that has preferably been
mechanically stretched and a bi-laminate material comprising an elastomeric
member 76 positioned between the topsheet 24 and backsheet 26 and resilient

35 member 77 positioned between backsheet 26 and elastomeric mgmber 76.



20 the wearer or having a bolstering waist feature with rear elastics
only, the di scussion regarding the elastic waist feature will focus on
di apers ha¥® pgf43a8hai r of elastic waist features, at | eBST/USHE?S23hd
preferably both, being constructed according to the present invention.
Further, while the elastic waist feature aor any of its constituent

el ements can conprise a separate el enent dfixed to the 25 contai nnent
assenbly 22 of the diaper 20, the elastic waist feature 34 will be
described with respect to a preferred enbodi ment in which the elastic wai st
feature 34 is constructed as an extension of other elenents of the diaper
such as t he backsheet 26 or the topsheet 24, preferably both the
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wear er . ter layer i's conplT’ant, 't ng, and
non- i rrltatl ng to the wearer's skin. The I nner |ayer 24 is that
portion of the THa#mes IRer@4d ishhat portibaronthdehassie2itoxhigh withforhthecinterivirs

21, and iﬁ' | lofctﬂgtc%%tss%tﬂ,eﬁ% wElP@oﬁQ@Etsét I@Qgt !heé%ag{ ahBefegfféf He wllfer. The

inner layer is also compliant, soft feeling, and on-irritating to the wearer's skin.

The inner layer 24 is preferably positioned adjacent to the outer layer 26 and

is preferably joined thereto by attachment means (not shown) such as those well

25  known in the art. For example, the inner layer 24 may be secured to the outer

layer 26 by a uniform continuous layer of adhesive, a patterned layer of
adhesive, or an array of separate lines, spirals, or spots of adhesive.

According to an embodiment of the invention, the inner layer 24 and the
30 outer layer 26 are indirectly joined together by directly joining them to the elastic
ear flap members 80, elastic waste band members 76, and elastic strands 105
and are joined directly to each other in the areas extending beyond the elastic
ear flap member 90, elastic waste band members 76, and elastic strands 45.



i nner layer is also conpliant, soft feeling, and on-irritating to the
wearer's skin. : : The inner layer 24 is preferably positioned.
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The chassis 21 of the disposable puli-up diapers 20 further preferably
comprises an elasticised waistband 34 disposed adjacent the end edge 64 of the
disposable pull-up diapers 20 in at least the rear portion 58, and more preferably

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

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

35 can comprise a separate element affixed to the chassis 21 of the disposable puil-



The chassis 21 of the disposable pull-up diapers 20 further preferably
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| ayer % the dispdsabld pYPap fapursl 20 operatively associated with either
or both2§f t he i nner or outer |layers 24, 26 together with the front
portion“36 and rear portion 58 of the dlsposable pul | -up di apers 20.

20 | n Ia gprefered embddirdent the chassis Bdsximnsprisescalagtidisssbeat fans 30 sed

ear flaps 3(n the front portion 56 and the rear portion 58. The elasticised ear flaps 30 are
upitary elements of the chassis, i.e. they are not separately manipulative
elements secured to the chassis, but rather are formed from and are extensions
25 of the chassis materials. The elasticised ear flaps 30 provide an elasticatly”
extensible feature that provides a more comfortable and contouring fit by initially
conformably fitting the disposable garment to the wearer and sustaining this fit
throughout the time of wear well past when the disposable garment has been
loaded with exudates since the elasticised ear flaps allow the sides of the
30 disposable garment to expand and contract.

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

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



in the front portion 56 and the rear portion 58. The el asticised ear flaps
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Absorbent core / core structure

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

non-irritating to the wearer's skin, and capabie of absorbing and retaining liquids .

25 such as urine and other certain body exudates. As shown in Figure 1, the

absorbent core 28 has a garment surface (“lower” or “bottom” part), a body

surface, side edges, and waist edges. The absorbent core might comprise a wide

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

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

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

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

Examples for absorbent structures are described in U.S. Patent 4,610,678
35 entitled "High-Density Absorbent Structures” issued to Weisman et al. on
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Materials for being used in absorbent cores The absorbent core

for the,gresent invention can conprise fibrous materials

Materials for being used in absorbent cores

The absorbent core for the present invention can comprise fibrous materials
to form fibrous web or fibrous matrices.
20
Fibres useful in the present invention include those that are naturally
occurring fibres (modified or unmodified), as well as synthetically made fibres.
Examples of suitable unmodified/modified naturally occurring fibres include
cotton, Espérto grass, bagasse, kemp, flax, silk, wool, wood pulp, chemically
25 modified wood pulp, jute, rayon, ethyl cellulose, and cellulose acetate. Suitable
synthetic fibres can be made from polyvinyl chioride, polyvinyl fluoride,
polytetraflucroethylene, polyvinylidene chloride, polyacrylics such as ORLON®,
polyvinyl acetate, polyethylvinyl acetate, non-soluble or soluble polyviny! alcchol,
polyolefins such as polyethylene (e.g., PULPEX®) and polypropylene,
30 polyamides such as nylon, polyesters such as DACRON® or KODEL®,
polyurethanes, polystyrenes, and the like. The fibres used can comprise solely
naturally occurring fibres, solely synthetic fibres, or any compatible combination
of naturally occurring and synthetic fibres. The fibres used in the present
invention can be hydrophilic, or can be a combination of both hydrophilic and
35 hydrophobic fibres.



to formfibrous web or fibrous matrices. 20 - Fi bres useful in the -
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cel lul ose acetate. Suitable synthetic fibres can be made from
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(HYDROFI L[err]), and the like. Suitable hydrophilic fibres can also be

obt ai ned by hydgophi lizing hydraophobic fibres, such_as surfactant-treated
or silica-PHEARIBIWOR rﬁ’égﬁ J@’f?% $arhrke; QRtRINGS froms el gf‘o\ﬁ,’ﬁa P@,‘ca‘?
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20
A desirable source of hydrophilic fibres for use in the present invention,
especially for absorbent regions requiring both good fluid acquisition and
distribution properties, is chemically stiffened cellulosic fibres. As used herein,
the term "chemically stiffened celluiosic fibres" means cellulosic fibres that have
25 been stiffened by chemical means to increase the stiffness of the fibres under
both dry and aqueous conditions. Such means can include the addition of a
chemical stiffening agent that, for example, coats and/or impregnates the fibres.
Such means can also include the stiffening of the fibres by altering the chemical
structure, e.g., by crosslinking polymer chains.
30
Polymeric stiffening agents that can coat or impregnate the cellulosic fibres
include: cationic modified starches having nitrogen-containing groups (e.g.,
amino groups) such as those available from National Starch and Chemical Corp.,
Bridgewater, NJ, USA; latexes; wet strength resins such as polyamide-
35 epichlorochydrin resin (e.g., Kymene® 557H, Hercules, Inc. Wilmington,



processes. Recycled or secondary wood pulp fibres, as well as bleached and
unbl eached woad pulp fibres, can be used. 20 A desirabl e source of
hydr ophi | o p8/kase&s for use in the present invention, eBEERISA1/05234 or
absorbent regions requiring both good fluid acquisition and

di stribution properties, is chemcally stiffened cellulosic fibres. As used

herein, the term"chenmically stiffen®® cellulosic fibres" neans
cellulosic fibres that have 25 been stiffened by chem cal neans to
i ncrease the stiffness of the fibres under both dry and aqueous
conditions. Such neans can include the addition of a chem cal

sti 1;] feni ng a@éfaﬂm@,aUSﬁ)opo@mamMmic!‘eccﬁirss aﬂe:ltmed,nfpr egaatipds, the).$i Paant
Shon TEAS CS85AS. (CSLULeSH M, kUMMl 152 b Sopbfenid A

Pol yreri ¢ stpaiyaeiyiegidgermar byarirgergan Cyanamignare Bramtasd) @losUSA.,
Oroups (e, g MRRIUHR GRISHRIME FERZE G e A ehyde Ul TSkaine nd
L P (5% chemptcendas Tas s 8RS bRt inins TReins b general diesBriation S8 Mek gt 1
resins such steenyth yesindadiliSéd irefhes papenastdand genesally aficgble KgraimecarbbéH,

EEC;-;:[GISS% Og%gnw Jnm%lgp-’monograph ¥Qi§58/ ﬂg’S% "Wet Strengthlion Paper and

Del awar e, UdPgperpoisdic lgchnicabAssegiationiof the hudp andrPapemipdestry {NewsYork,

Pat ent fog)6, 932 (Coscia et al), issued January 19, 1971; commercially
avail abl e ol yacryfam des nmarketed by Anerican Cyanamd Co., Stanford,
CT, USA]IO under the tradenanme Parez[err] 631 NC, urea fornmal dehyde and

mel amine 5 forheseddibyeke capsialkd bangdtiffehetttiy loheimitalergaetions .Fok egaeprd,

general Ly agppraiiing aasud, carrEk helpReUS G ibhF tharsspCediiBE fo Apbiciin
No. 29. "WetareSiausedtlo ¢hermigplly farmlintrafibrepgasstiolabands TEoese crdsshels bondsi on

of the Pul p aifinBrRfle HditheYs ONeHE X¥BFSs. While thedGikatidf of intrafibre cféHRk
fibres can al so, be stlf_fe@\gg, q&&eg\larcetai% reacti1on. For exanpl

n.. €,.
crossl i R nPen§iereschemics Prefasress it ifdiot RepidgquRiaiude,other
appl i cat i on,types of prattions sercchemmichkstiffening of thenibres.r af i bre crosslink bonds.
These crosslink bonds can increase the stiffness of the fibres. Wile
the utilisation_ of intrafibre crosslink 15 bonds to chemcally stiffen the
fibre is preferfribigs istiffepedotbynecrasslink dxandsdenotindividualised yipsm of.e., the
lr)eact ' onls_ fgﬁgﬁhﬁﬁ‘li_ﬁé‘é _ §tfjﬁefnfe§nﬁl|9&s?fa§f Weelf idar %cesshfor their prépsatish) farened
y ¢er OSS?_OI n disc gséd,'%rler}a}n\gle,%ﬁ lIJ.SSe.dPatgatm3,2(2l4',§26 (éerenardin), issued December
21, 1965; U.S. Patent 3,440,135 (Chung), issued April 22, 1969; U.S. Patent
3,932,209 (Chatterjee), issued January 13, 1976; and U.S. Patent 4,035,147
(Sangenis et al), issued December 19, 1989; U.S. Patent 4,898,642d (Moore et
al), issued February 6, 1990; and U.S. Patent 5,137,537 (Herron et al), issued

25 August 11, 1992.

in currently preferred stiffened fibres, chemical proceﬂsﬂs'ing includes intrafibre

crosslinking with crosslinking agents while such fibres are in a relatively

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

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

Such stiffened fibres that are twisted and curled can be quantified by
referencing both a fibre "twisted count” and a fibre "cur! factor”. As used herein,
35 the term "twist count" refers to the number of twist nodes present in a certain



i ndi vi dual i sed stiffened fibres, as well as process for their preparation)
are 20 di scl osed, for exanple, in U S. Patent 3,224,926 (Bernardin),
I ssued Degeniassso 21, 1965; U. S. Patent 3,440,135 (Chunggrrusssesass Apri l

22, 1969; U.S. Patent 3,932,209 (Chatterjee), issued January 13, 1976;
and U.S. Patent 4,035,147 (Sangenis et al), issued Decenber 19, 1989;
U S. Patent 4,898, 642d (Moore et al )16 i ssued February 6, 1990; and

U S. Patent 5,137,537 (Herron et al), issued 25 August 11, 1992.
In currently preferred stiffened fibres, chem cal processing includes
intrafibre crosslinking with crosslinking agents while such fibres are

![ n at rgl at i \lienhg/th of fibréeMwdstag®mcht |§l&ftihbé@téﬁda(me|§ns tdf e aduHY ti'tée?égree to

wi sted, curl,e cheni ca | nt s
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stiffened f 'v@ﬁsﬁ' m@?ﬁgﬁfn%ﬁ%%?@ (laédtrféwrio %”)Cééb%a‘? gl,‘é %lét'fi\gegiog%e restof <4

r ef er enci ng tw st ed count

herein, 35 th@dbrewhen ipwed undefa m@%@%wﬂhéf&mﬁ%@ BQ & iihet twigs age

present in g@@ét@ldbrk at locati¥hs AGhdr8Che transmitted light passes through an
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t 0 whinoidea dartesponds totaat @xiakbintation b 180N JI el dunmdler af itwist Hlodes én
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about the Iongl
fibre (0. 'bf%éw'ﬁ‘od@"wh dBpéaP%Y&!Féﬁ'kP?'@"aQtB(/eOft the If@fﬁ eg’heoproogdums forbr e

when vi ewed delf&ﬁﬂnmgrrtv@.rspm@s Hhd hrotdlafwist bt |alréJMescTnBédt i $f. SNqEifent
appears dar?@ é atlons wherein the transmtted |ight passes through an
addi ti onal ' % due to the aforenentioned rotation. The di stance

bet ween nodes corresponds to an axial rotation of 180. The nunber of

tw st nodes ingych sti fe?\%Etff-HrQs '\Aﬁf‘%n{ﬂh%hé\#éjgﬁsa\/éra@ drg&ﬁiﬁreﬁ%@f cSﬁ’ﬁWJf) at' s

_dlrectli |nd|cat|ve 0 egre
par amet & ofeasteabour 2.7, TRETBrakbE clr deast crbout 4.5idwistningdes Pﬁ[sﬁ'""ﬁ'ﬁﬂfé% and

total tw st Fupthetmafes tﬂemréwlmﬂ fibreStwiBRESOAt of thesé fib?8s 8A8uld preferable

h ffeped f f
215" | eacBodtrorabalh gia, oibteney M Iead BpBLES Y SaBicholiiRo pibBLaipe
m | |imetre. atleast ppouhBrintwist nedes amemgeemetless tham thei average dry 6bret tndste

fibres shoulegdypf g\/%rnaﬂ%?‘e prefera?glr a % Pégé‘@&“ﬁbré tRist RoBREERANY bR! at 18RS

about 3,0, and sho al so
20’ %out %é’ twist nod S per mnl etre and the average wet fibre twist count

should be at least about 4.0 twist nodes per millimetre and shouid also be at

least 1.0 twist nodes per millimetre less than its average dry fibre twist count.

Most preferably, the average dry fibre twist count should be at least about 6.5

twist nodes per millimetre, and the average wet fibre twist count should be at
25 least about 5.0 twist nodes per millimetre and should also be at least 1.0 twist
_nodes per millimetre less than the average dry fibre twist count.

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

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

30 twists, and/or bends in the fibre. For the purposes of the present invention, fibre
curl is measured in terms of a two dimensional plane. The extent of fibre curling
can be quantified by referencing a fibre curl factor. The fibre curl factor, a two
dimensional measurement of curl, is determined by viewing the fibre in a two
dimensional plane. To determine curl factor, the projected length of the fibre as
the longest dimension of a two dimensional recta_rggle encompassing the fibre,

LI
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at |'east about 0.5 twi st nodes per mllinetre | ess than the average dry o

fibre tw st count. Even nore preferably, the average dry fibre tw st
count shoWQ@28M358t | east 20 about 5.5 twi st nodes per m |PCHES?S2Hnd t he
average wet fibre tw st count shoul d be at |east about 4.0 tw st nodes
per mllimetre and shoul d al so be at | east 1.0 tw st nodes per
millimetre less than its average dry fibr&tw st count. Most
preferably, the average dry fibre tw st count should be at |east about 6.5
twi st nodes per millinetre, and the average wet fibre tw st count should be
at 25 least about 5.0 twi st nodes per mllinetre and should al so be at

least 1.0 twWigt and thenaetaal emigttinidf|theefibre, ILas sarkhEdtht Measuridadrned fidrel bl e
tw st count tw ste t hese preferred

: I [ i t Q, bel . )
SU1 11 enod i BFIR SARdngp B e fiatgd Horh g foyihibgeBEfont,e “aeser  bed as t he
fractional shortening of the fibre due to kinks, 30 twsts, and/or bends

in the fibre. I@ﬁrltggtoqgmg_%ggﬁégﬁ the present invention, fibre curl is
of at di i

measured in terns nsi onal plane. The extent of fibre curling
can be g@antified by referencing—a—fibre curl factor. The fibre curl

factor, a two di mensi onal neasurenent of curl, is determ ned by
viewing the fibre.in at . | mensi.onal plane. ,To determ ne cur,l .
factor, the prtff"éd?"@gelﬁ Yﬂsdf’e&\?éj %r‘@“a?gﬁﬂ'sfaﬁetol Begsure LRehdiloh B¢ a
two di nensi atesdcribedtimbySePetent 4888642, Pieferbbly the stiffened fibYds @8/ HeR&EBH curtl
PCT/ US97/ 05 .

LR and t he SIS 3 et Abayt 0,20, and more prefershly v have 2 cirlitioref 4 faget
curl 10 f2Raw0.2&n then be cal cul ated fromthe fol |l owi ng equati on:

Curl Factor = (LA/LR - 1. An i mage anal ysis nmethod that can

5
4898, 642, Pr of LTRR G rEa0Y FYTRNRSEoR PSS TRIGS PWe, GoURIB FrPPETtes thatopake of
at | east abdbenDpaQicutanly usefa ipredrmiatibgotidnt shacturas @ecording tothe bredent
{1 bres.have Rer7ibn olative o uastTortPREYICE ERS, In SRR, B
certain lébsth%ﬁt@W%gWﬁééﬁa’@c}miﬂﬂgoﬂ@ima’('@nprcé%i ness and fresikgnayon,
relative to unstiffened cellulosic fibres. In addition to being
hydrophilic, In addition to or alternatively synthetic or thermoplastic fibres can comprised
in the absorbent structures, such as being made from any thermoplastic polymer
that can be melted at temperatures that will not extensively damage the fibres.
20 Preferably, the melting point of this thermoplastic material will be less than about
190°C, and preferably between about 75°C and about 175°C. In any event, the
melting point of this thermoplastic material should be no lower than the
temperature at which the thermally bonded absorbent structures, when used in
absorbent articles, are likely to be stored. The melting point of the thermoplastic

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

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

30 polyvinyl acetate, polyamides, copolyamides, polystyrenes, polyurethanes and
copolymers of any of the foregoing such as vinyl chloride/vinyl acetate, and the
like. Suitable thermoplastic materials include hydrophobic fibres that have been
made hydrophilic, such as surfactant-treated or silica-treated thermoplastic fibres
derived from, for example, polyolefins such as polyethylene or polypropylene,

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

o



15 these stiffened fibres have uni que conbinations of stiffness and
resiliency. In addition to or alternatively synthetic or .

t her nopl agig $3/43kdar €s can conpri sed in the absorbent stpiotidsr8sa34SUCh
as being made from any thernopl astic pol yner that can be nelted at
tenperatures that will not extensively danage the fibres. 20 Preferably,
the nelting point of this thernoplastic mgerial wll be |ess than about
190[err]C, and preferably between about 75[err]C and about 175[err]C. In
any event, the melting point of this thernoplastic material should be
no | ower than the tenperature at which the thermally bonded absorbent

t t d.
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WD 98/ 43680also be Used. These surfactants can be applied to the thermoplastic fibres at
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rendered hydro actant
noni oni ¢ or oam%mqp%ﬁm %?ant e g., by spraying the - fibre with a
surfactant, by dipping the fi bre into a surfactant or by including the

surfactant as r f th r pr.oduci n he t hernopl ast |
fibre. Upon S%r'%P% n%eﬁﬂggllr%ggl ﬁge% c%z'tr? ohe {Hrd %rtogbtants' ®1 pP)é’ﬁ‘&erto
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about 12@1ratﬂrpeera§ur@artbaof timeanpelmerrecompnsufg tther roope.adhs caf resudt, these
bicomponent fibres provide thermal bonding due to melting of the sheath
polymer, while retaining the desirable strength characteristics of the core

polymer.

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

30 having a polypropylene or polyester core, and a lower melting copolyester,
polyethylvinyl acetate or polyethylene sheath (e.g., DANAKLON®; CELBOND®
or CHISSO® bicomponent fibres). These bicomponent fibres can be concentric
or eccentric. As used herein, the terms "concentric" and "eccentric" refer to
whether the sheath has a thickness that is even, or uneven, through the cross-

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



Suitabl e thernoplastic fibres can be nmade froma single polyner 15
(monoconponent fibres), or can be made from nore than one polyner (e.g.,
bi‘conponenb dsiqpsses) . For exanpl e, "bi conponent fibres" can pafesy7iose34
thernoplastic fibres that conprise a core fibre made from one pol yner that
S encased within a thernoplastic sheath made froma different

pol yner. The pol ymer conprising the §8eath often nelts at a different,
typically lower, 20 tenperature than the polynmer conprising the core. As a
result, these bi conmponent fibres provide thermal bonding due to
melting of the sheath pol ynmer, while retaining the desirable strength
charact eri st §gsirabfle tihepowiding morepebytipeessive strength abulotveb! fibrei trockmesees.
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desired for gbeitsx, subh@s.0.9vipcitent toyabbdlteX®dtex. thernoplastic fibres have a
length from about 0.3 to about 7.5 cmlong, 10 preferably from about 0.4

to about 3.0 cm| on The properties, including nelt poi nt, of these

t her mppl asti ¢ belde ibraus alateriale mayubeedses inaayiingividualised fermar when the

(caliper) of 5p bEhpéﬁfcle E%lﬁg %W@&@éed)far?dh&ﬁ‘é:rld’@'rmsaéﬁﬁ&urfé RIfBFmES on

typicall | ned Q erns of either denier (fgr ar? ﬁ% 900% nmeter sg or

deci t ex %/Q;;ra . Said fibres may also be used as a preforme rous web or tissu
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

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

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

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

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



10, 000 neters dtex). Depending on the specific arrangenent within the
structure, 15 suitable thernoplastic fibres can have a decitex in the . .
range froggwldssgrel ow 1 decitex, such as 0.4 decitex tpgrahduiosia@ dtex.
Said fibrous-materials may be used in an individualised formwhen the
absorbent article is being produced, and an airlaid fibrous structure is
formed on 20 the line. Said fibres my apgo be used as a prefornmed fibrous

web or tissue. These structures are then delivered to the production
of the article essentially in endl ess 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 Féf ug&é@rﬂefalt% oy rélgida' ¥ ¥t BalRiesuch strh&%% areegEﬁ@aawed
wi th ot her mate form cor 1§ t he 25 core
itself is cufefﬁrr'iﬁ st9|§f rﬁé?té'ﬁdai g’vﬁ'f’ Y& é§t¥ﬁ§§'\¥éJ%dtW PHREUCERAPEN tissiies
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| ooki ng at i ndi VI as a mat eri al I n
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generally referred to as "dry-laid", if it is liquid such structures are
general | y0 Aefneiltendpalpmes canebe |eitrlided” inde -fibags vgtich dhém cnadll beuosdedo

produce pape&réétgﬁﬂﬁé a wetf W% hoﬁ!r%&e\héﬁgl%%e% é?é;?&ﬁr fakihg ]\ﬁd&ﬁrf%{lﬁ

nost conmonl y however , i _Zo synt et i c
fibres can b¥ lqli’cmﬂ!lba'e feymed into a wely jn I%??Hﬂ"ath PresessapiErls the fresulting

Aon-woven welsuctards Qifet emhim;ceéfdﬂrea to as NdH-AeReAs Ofthe Meltdkilvii eydeom #uch

webs Al so the conmon i K Iald sues" fall under this
cat egory. es are sl@'ﬁ%‘ﬁ’ﬁ'x 'B%r%y‘?{é a?P“lﬂ? é&?ﬁﬁ ‘into fibres which then

€an be fufmed Furtheli veehs ganmiso fewksmed. by combininggonener preseeet ther othesf
maki ng i ndi vigrakiohitd ﬁ‘r?ol gies. Which then are fornmed into a web in a
separate process step %e resul ting

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

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

20 chemical bonding or (b) thermo bonding by melting a part of the web such. For

the latter, the fibres can be compressed, resulting in distinct bonding points,

which, for example for nonwoven materials, can cover a significant portion of the

total area, values of 20% are not uncommon. Or - particularly useful for

structures where low densities are desired - “air-through” bonding can be.

25 applied, where parts of the polymers e.g. the sheath material of a BiCo-fibres are
molten by means of heated air passing through the (often air-laid) web.

After the webs are formed and bonded, these can be further treated to

modify specific properties. This can be - as one of many possible examples -

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

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

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



structures are commonly referred to as non-wovens of the neltblown type or
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substantially open-celled foam structures have mte cellular openings or

"windows" that are large enough to permit ready fluid transfer from one cell to the
other within the foam structure.

These substantially open-celled foam structures will generally have a

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

mutually connected, three dimensionally branched webs. The strands of

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

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

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

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

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

In addition to being open-celled, these polymeric foams are sufficiently
35  hydrophilic to permit the foam to absorb agueous fluids in the amounts specified
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20 Optionally, and often preferably, the absorbent structures according to the

present invention can comprise Superabsorbent polymers, or hydrogels. The
hydrogel-forming absorbent polymers useful in the present invention include a
variety of substantially water-insoluble, but water-swellable polymers capable of
absorbing large quantities of liquids. Such polymer materials are also commonly
25 referred to as "hydrocolloids”, or "superabsorbent" materials. These hydrogel-
forming absorbent polymers preferably have a multiplicity of anionic, functional
groups, such as sulfonic acid, and more typically carboxy, groups. Examples of
polymers suitable for use herein include those which are prepared from
polymerisable, unsaturated, acid-containing monomers.
30
Some non-acid monomers can also be included, usually in minor amounts, in
preparing the hydrogel-forming absorbent polymers herein. Such non-acid
monomers can include, for example, the water-soluble or water-dispersible
: esters of the acid-containing monomers, as well as monomers that contain no
35 carboxylic or sulfonic acid groups at all. Examples for such well known materials



15 material. _ Super absor bent pol yners or

hydr ogel s 20 Optionally, and often preferably, the absorbent
struct ur esvoresz3sgbi ng to t he present invention can conpP§HES97/05234

Super absor bent pol yners, or hydrogels. The hydr ogel - f or mi ng absor bent
pol ymers useful in the present invention include a variety of
substantially water-insoluble, but water-3&8ellable polyners capabl e of
absorbing | arge quantities of | i qui ds. Such polyner materials are al so
commonly 25 referred to as "hydrocol |l oi ds”, or "superabsorbent” nmaterials.
These hydrogel - form ng absorbent polyners preferably have a
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PCT/ US97/ 05284 plymers saponified vinyl acetate-acrylic ester copolymé& hydrolysemi e
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st ar ch- acrgl %HPF? |9°iy’5?‘§f ?&%Bo‘l’iﬁﬁg?gxa sgiélyg? ér I? aa[B rSrQquNo or
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pol yner s15f E@te!ﬁrﬁﬁ gﬁﬁea'ﬂ@nl‘g§o¥ﬁtffﬂ§6pﬁ $s partially neut raI i sed

polyacrylic acid, and sllghtly network crosslinked pol ymers of
T et oSSRl fof e, R ARG, BB
pol ymers. Expapiotes odret Mghtl)pahgtmrk nevossiiridest gradyrdessclafs partially neutralised
polyacrylic acids and starch derivatives thereof. Most preferably, the hydrogel-
20 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)).

As described above, the hydrogel-forming absorbent polymers are preferably
25  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 maesestructures. Processes for network crossiinking the polymers and
typical network crosslinking agents are described in greater detail in the herein

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

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



U S -Patent 3,661,875, U S Patent 4,076,663, U S Patent 4,093,776, U S
15 Pat ent 4,666,983, and U. S. Patent 4,734, 478. Most preferred
pol ymer ngbegisgdss for use in nmaking hydrogel -formng pariiset/ensar e
slightly network crosslinked polynmers of partially neutralised

pol yacrylic acids and starch derivatives thereof. Mst preferably, the
hydrogel - 20 formng particles conprise 24 om about 50 to about 95%

pref erably about 75% neutralised, slightly network crosslinked,

pol yacrylic acid (i.e. poly (sodium acrylate/acrylic acid)).

As descri bed above, the hydrogel -form ng absorbent polyners are preferably
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superabsorbeegm gtg Al s can be used in particulate formor in fibrous
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- Fi brous SAP be| ng m xed wth other fibres, or formng a fibrous SAP
web;
Improved absorbent articles
20
After having described absorbent articles and suitable materials, structures,

components or sub-components in general terms, the following will describe the

specific features according to the present invention. Thereby, focus is put on

describing the handling of urine discharges of the respective wearers, and the .
25 resulting urine handling requirement for the absorbent structures.

it should be noted, however, that the same fluid handling mechanisms apply
to other primarily water based discharges, such as very low viscosity faeces or
menstrual fluids.
30

Reqions of absorbent articles

Generally, absorbent hygienic articles are intended for being worn around
35 the lower end of the body torso. It is an essential design feature of these articles
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| nproved absorbent articles 20 After having descri bed absorbent
articl es PE8/4358% abl e materials, structures, conponenPST/4p97/05234
sub-conponents in general ternms, the following will describe the
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torso. It i <°8RSeYentiEal e ciS’I"ef'F\Sset ﬁrt ispharge regrqm are
98/ 43580 correspondingly referred to as "loading zones". Thus during use, tRERMITEY 4RH234
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di schar ge r gQé §ask af the weareg?Or respondingly referred to as "l oadi ng zones”
Thus during use, the articles are 5 generally arranged on the wearer such
that they extend (for a standing position of the wearer) fromthe

crotch bet ween Gareraibgssughadrtisies biedve iah lémgthf dpnéngign exceedire tiheie lwiath t he

h |
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Is aligned wth a |ine extendi ng left to right arer
wearer.
15 Because of the anatomy of the human wearer, the space between the legs of

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

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

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

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

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

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

If the crotch point of an article is not obvious from its shape, it can be
determined by placing the article on a wearer of the intended user group (e.g. a
toddler) preferably in a standing position, and then placing an extensible filament

30 around the legs in a figure eight configuration. The point in the article
corresponding to the point of intersection of the filament is deemed to be the
crotch point of the article and consequently also of the absorbent core being
affixed within this article. |
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article, then the crotch region starts (when counting fromthe front core

edge) at ] )
'- 20 The crotch region length being 50% of the total absorbent core length has

been derived for baby diapers, where it has been confirmed that this is a suitable
means to describe the fluid handling phenomena. If the present invention is
applied in articles having drastically different dimensions, it might become
necessary to reduce these 50% (as in the case for Severe incontinence articles).

25 or to increase this ratio (as in the case for Ultra Light or Light Incontinence
articles). In more general terms, this crotch region of the article should not extend
much beyond the discharge region of the wearer.

_ if the crothch point is positioned offset from the mid-point of the article, the

30 crotch region still covers 50% of the total article length (in longitudinal direction),

however, not evenly distributed between front and back, but - proportionally
adjusted to this off-set.

As an example for an article having a total core length of 500 mm, and
_35 having a crotch point which is positioned centred, the crotch region will extend



25% of total length and extends up to 75% of the total core length. O, the
front | and the rear quarter of .the length of the absorbent core do
not  bel orwmot98/433se crotch region, the rest does. PSF/USITN05234 g
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PCT/ US97/ 052cf4cz, the front edge of said crotch zone will be positioned at a digfance from

125 mm away fromthe front edge up to 375 mmaway fromfront edge [err]

if the crotch point lies 50 mm of fset_to s,the,fyont core edge, (i.e.
bei ng 20 nm away from f ron{'feé’ér’elt‘%mgif,' LF%ZLE{’ot ch regi on extends
from100 mMmmto 350 mm 5 In general terns, for an article

having a total core length of Lc, a crotch point bei ng at a distance
Lcp away fromthe front core edge, and a crotch zone

| engt . of Llerr],
the front edge ber example thecabsarhent articla,san hg Fil?ﬁ%’dd'éf’gér}ﬂf ?PH}QCW"”L %U ]
Llerr] = Lcpiotdieks {i.6.C8f dbdu 112 to.18 kg baby wéight)exhenebg théaizebsihthecarticle in

article can pe a baby diaper. for hein n.h NS, alth-

about 12% o t?@ @%h%%eﬁs&lﬁfe%ﬁg&@@?%&é ffzfg T(B"F ”ttﬂé%gﬁ%’gcrf"é t|bnt‘;‘e1g8|fettic'u)e
trade i s genmceieyamefetaincbbthdaesalvhaderigiszand Urine, whereastfoethe eertexbobibe

able to present invention the crotch region has to be capable to primarily receive urine

loadings.

20 The total area and size of the crotch region is - of course - also depending on
the respective width of the absorbent core, i.e. if the core is narrower in the
crotch region than outside the crotch region, the crotch region has a smalier area
(surface) than the remaining area of the absorbent core.

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

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



receive and retain both faecal materials and urine, whereas for the context

of the present invention the crotch region has to be capable to
primaril ywiopgahsgg uri ne | oadi ngs. 20 The t ot alPCAYERR7/83¥34 si ze
of the crotch region is - of course - al so dependi ng on t he respective
wi dth of the absorbent core, i.e. if the core is narrower in the

crotch region than outside the crotch regg®n, the crotch region has a
smal l er area (surface) than the remaining area of the absorbent core.
25 Whilst it can be contenpl ated, that the boundari es between crotch
regi on and the rest of the article can also be curvilinear, they are

appr oxij,mat Fd Wt Aé.ftbﬂcompien;étm%@r @Iléﬁﬂintqg&ﬁéi d?bicﬂtnrﬁbsbrb?héltawowéntldune%tsoTh
per penal cul ar 0. e n udl n axl|,S [0} e LTI C T e
DT breh oo PTLes ot (At o8 po ERshy tRevaRk IR hetBnding opards the
respective rfeghtemd/amtietreer tthetabisorieenitavravetiddihe trotaturegime as- bei ng

defi ned by the crotch region I ength and the respective w dth.
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As a conplenmentary el enepesidp @Q&@ﬁ@muqﬁg@@r&o}% ghpacihent core al so
conprises at |east one but nostlTy two wai ST region(s) , extending towards
t he front and/or the rear of the absorbent core outside the crotch

region. 5 In order to be able to DemhpareCapsoitient aarticlekt faravaryBigoeadeuse

Capacity s I . t Q | r
varyi ng end W‘t'ons' orcao(ﬂ%%g h’)%%'}%gjr g]gilcfefse?%%t%géﬁz%gggi?‘?ﬁg%seg?% ﬁé@ﬁddfte@i gn
capaci t yI0 habse begitableumeaswel0 be a suitable neasure. For

exanpl e, babies are representing a typical usage group, but even within

this group the anmount of urjine |oading, frequency of |oading, composi.tion
of the 0 Ut i BRI GHATEIpaPabiRs AIPJEPIRSRNLNG A TPEhHFag BIRHE I SVBABTIEY ¢ o
‘toddl ers on #egroup the amount of urine Ioading, frequency of loading, composition of the

' wine will vary widely from smalier babies (new-born babies) to toddlers on one

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

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

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

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

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

These amounts of fluids have to be absorbed by materials which can
35 ultimately store the bodily fiuids, or at least the aqueous parts of these, such that o



15 side, but also for exanple anong various individual toddlers.
Anot her user group may be larger .children, still suffering froma certain

form WEsH388nt i nence. 20 Al so, incontinent addYR¥PF4e such

articles, again with a wi de range of | oadi ng conditions, generally
referred to as light incontinence rangi ngdip to severe incontinence.
VWhilst the man skilled in the art will readily be able to transfer the
teaching to 25 other sizes for further discussion, focus will be put on

t he toddl er sized babies. For such user urine |loadings of up to 75 m

per voiding, with on a v r voi S.per._wearing period
resulting im rﬁnapgt-aenlygggq ﬁ% 'QBCPrhfhe a%p&%%m&e t?‘ﬁ?@é ‘5'% WSl F sec
have been f cgkird Tre teems'lltimatied nefeys rreqnmeae&srpxeat torthe situ@lion as in th’erabsbdrérin

such articl e%ﬁq,p;gl é}gloﬁgl\ﬁeér%pgcﬂﬁféﬁ i rf'hé lé%rrr%gkiééte{se mh§or§@ﬂf’ﬁ£tenals \D

the capabil i1y of be“re erred
to f or reheh ftbetr hertmﬁtgc @eﬁaew a@wefubgrr@ne@wba@tw with their environmete

amounts af fpjE Q:'én'"@é"ih %chb%naéﬁﬁrbéﬁlt tichifdértenl WLLSE oMAitdps after long

uItlrrateI store the , O t least the ueous—parts. o ese,
such thaty wear?r‘mtrg@s43q3r8%1ls alllso can {Jearn a test procecf’a ge for pLP re mater}cals or

PCT/ US97/ 05%ndterial composites. As many of the processes under congifleration have i f

any - only lA@%pﬁe(r#wn%trb%eh%(lfou?noﬁe'gkrﬁ%@ ér??r?e %r't q‘g&&r Jegéﬁl%&%tﬂ'ﬁattehe

wear er s n. term I naté ong
situati on asapacities &she beached whent the eacivall capacibarhasy reacied anvalue

ot her rq@pe%ufﬁ&eﬁ«g%wtto ”ﬁbeééﬁn?h 'EHd oint, é?’.ﬂcﬁérétw fo "tHb! bHE; E?nebe -

capacity when bel (% i brated their environnment. 5 This'c
such an absdPBBSHCHIGNIACEU A er real in-use conditions after |ong
wearing times, or this also can be in a test procedure for pure material s

or mat er i ' . y
nave | asymitbenOHRpr i 3n R crhe gk kPR 3 BRE bR RRY fESBheT
consi der " ultpiultimately store flajsisc andesheompteriaisuinigh arecprimadly-dasignedtopidfilt y
?glsa[ Iesglateg &haﬁrurﬁ;lnéas sehf 4 'a%ggisst{lrog\lngﬁ@og ?ééﬂr’i@ut?ow BPticd rremerm%a& stiff- 9-
Lbsor bent | sV & Kenateoiimate:sHERGR capSbl: GWtable Gore malsTplyEcegi to
. the present invention are described without attempting to artificially separate
~ such functions. Nonetheless, the ultimate storage capacity can be determined for
the total absorbent core, for regions thereof, for absorbent structures, or even
20  sub-structures, but also for materials as being used in any of the previous.

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

25

Profiling

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

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

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

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



to ultimately store fluids, and other materials which are primarily
designed to fulfil 15 ot her functions such as acquisition and/or

di stri butyw@yogaksgghe fluid, but may still have a cert aipcTISO7/0528¢
storage capability, suitable core materials according to t he present

I nvention are described without attenpting to artificially separate

such functions. Nonethel ess, the ultinatgQstorage capacity can be

determ ned for the total absorbent core, for regions thereof, for
absor bent structures, or even 20 sub-structurés,” but also for materials
as being used in any of the previous. - As di scussed in the above
for varying the dinensions of the article, one skilled in the art wll
be able to-readily adopt the appropriate design capacities for ot her

I nt ended user groups. 25

Profiling The capacity Ahaisppoifit 2egicalcamte defertriredobyesent invention is a
speci fic arrange . . L& rass the various -
regi ons of he%@%%lgg\?ﬁ'agrstoﬁ(@F%%ng#beﬂgﬁ%ﬁgﬁgt&tg ﬁgsﬁigeg&?hﬁ he absor bent
article ®n t hefdxpigsssd infgramsnfenatesiabpen unit areajiconf or t abl e even when the
article is Loagedn{O%ds bBsOibeht G?ééciﬁﬁ‘ékﬁ'ﬂr&@éa%wcap ety pergrani Nos
specific arrangenent is essentially aimhg at providing.only very little 35
ul timate st &#HBEaRapacity in the crotch region. WO 98/ 43580

PCT/ US97/ 05234 the area of said regibe, forfaeptesent discagsion tefmeebirth€can be

determ ned by: N ' I ghts. O r ter] r
consi derati on %""g't”dtf‘ﬂgﬁ'ég’i%?%PW%@%%”W%F‘%%@Z&"ﬁﬁ gre ggfémﬂ? -
t he mat @0i alcenstast)rwidth aloagdbistdimenpgionpr essed in nl capacity per gram  of

material ], - the area of said region, for the present discussion

defined by the | ongi t'udi nal di nension of the re%' 0[1 and tpe |
respective (notlhefistwafagiyrsgan besembingd tf thenbagiy sgra h’s SXPHRSRFEFIA.™M

per unit area]).

15 If any of these parameter is not constant (namely the width, or basis weights
or composition), one skilled in the art will readily be able to calculate the
respective weighing factors or averages, such as by summarising (or integrating)

~ the varying parameter-and dividing by the respective parameter it has been
summarised over. ‘

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

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

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



The first two factors can be conbined to the basis capacity [ expresSsed in

m . per unit area]. 15 | f any of these paraneter 1[)@%@3@? ant
(nanel y tWe 984338, or basis weights or conposition),

the art will readily be able to calculate the respectlve wei ghi ng
factors or averages, such as by sunmari si (or integrating) t he
varyi ng paraneter and dividing by the respective paraneter it has been
sumari sed over. 20 Hence, one way to express the requirenment of
little Utinmate Storage Capacity in the crotch region is by defi ni ng
that the crotch region has a | gwer basi s capacit hlg r enmai ni.ng
part of the abd¥iaieatway te deseribe tmfsreqwfememé?f RS %%? S ﬁ% GARACHY 9 he
crotch regi Qﬂethegmm@tbmanww seryuenl vylny ef dye abasitent

t f th f. th r b
Chan 0. 7 11 oS, Siees seichid el Shoatpeft B dﬁgaq%? Jmigdie B AR Yof 22
reduced basicsotchpasgiory Havirtgh&08s @ﬂdherm@fomree{ﬁélgtbfmmwwm of
the cap rrgl tysﬁ'{a; H§ éa un&#ﬁ&spamés sebedha @mﬁﬁftbeﬂmd Céiéi%ge-rbﬁpﬁél@t eh the

—regi on i’s capacity or |se subr egi on
varyi ng. basmsotch regwpabw'ﬁetgenlbﬁ éﬁ%p@@ﬂﬂ%ﬁp?feﬁ’@r ‘#’8 aé%gtgﬁgeﬁ%qagﬁgp t he

crotch regi qRe gt absorbe&ﬁ%ﬁé I mlolré/ préferdbly TBf an%wmﬂmmsmprmmdaﬁn wiien and
such parts may, cover

98/ 43580 loaded, even Pess absorbent gapacntgtlg sarl Qh aréS%n G5 %@%@%ﬁog) 4

Anot her way léss there 41 Ble of Ithies totahjabsenvent cabamwlmge\lammmlns prefemedcangaless y
@ @ %yegi on is by looking at [err] sectional of the absorbent

core sdfh t'P'oni ng the absorbent core into a front, nmiddle or rear

third, or a crotch region having 50% of the total core | ength and

]cglorrpgrl ng this ¥ tmanéte rs@&&gel Gl safyecﬁsiﬁsum rafie 686t berddtetrhinedaby
ul St orage

IEERE g st G

preferably fiy antisyea ardicleheintd ngeatiors hiavinghen known |lengtbd dirgersion egad

absor ber‘ig% é)%aﬁgﬁ%géd; a%ﬂjso %gﬁtc&cd;a%gg%§’sg chssferred, namely | ess

than 41 sor bent or even nore preferred are |ess
10 than 23% The ultinmate storage capacity distribution profile

can be determ nedadyften in nﬁ?@iewla%bﬂshnttarﬁa@gl S erabsdrbenh nTatenals tare @sed
T oS O el FoRUE SRS gty 81 d4 eV s ow
absorbent capacity in the crotch regiom is-via limiting the superabsorbent
20 capacity in analogy to the just discussed total absorbent capacity, i.e. with
having less than 49% of the superabsorbent capacity, preferably less than 41%

and most preferably less than 23% in the crotch region.

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

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

30 lengthways "sectional capacities" will be higher for the sections outside the
crotch region.

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



15 determ ning the absorbent capacity per section. If, as often
I n. nbdern absorbent articles, superabsorbent nmaterials are used as an
ulti mate gpsg@esgraterial, a further way to define the requCRUSITIOS23H | ow
absorbent capacity in the crotch region is via limting the superabsorbent
20 capacity in analogy to the just discussed total absorbent capacity,
l.e. with havi ng | ess than 49% of tH¥ superabsorbent capacity,
preferably l.ess than 41% and nost preferably |l ess than 23%in the
crotch region. Thus, the "reverse profiling" of the ultimte
absorbent capacity can be 25 achieved by two different, non- excl usi ve
ways: The first starts froma constant "basis capacity”
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t han t he I‘EITB.I ni ng regi ons Consequently, the 30 | engt hways "secti onal

capacities" wilf m,{}; (ﬁfmoé{{ nS&CHeCASs HEST S‘éﬁ:éﬂz away frBﬁPfrféhcfo?tﬂi on.

The seconds starts wt ced aSIS capaC|t crotch reglon
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in the 35 ogiveBnl#@ 660t and reaW}J% ARB®Er, it can be preferred, to adjust the
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O course,  CARBEIKEISTRUN Pribe SRECIGPAHLeTERIS A DR NELRS HEROTH 2T 18 1 o
I n additi on most tftem ecoursingassage situatiabs Boberampls doi bgbydiapers m\ﬁ@@d to
crotch 5 Z&Tl #8m b ag:ﬂve b(%dgf’e?é ft@ﬁ@sfré’olg% h%\zétlééé%’é&%én?‘?n ftthé! 'fr@ntSF :é’rge

capaC|ty ev rear arts
pref er r &, ttbaadn tha ba%reglon f&lagé%r awanngpmlmﬁnqeoneq%e.tm@ce &@e?&m"aes can

requir errfnt fbébeahedéwaé esSrwaid @gihmetnie Uitihate storég:%b?j@fmgnmeamgnbn Gy ]
usage situatjo ended to e worn
act |gve toddlt%‘?geﬁ‘?fo‘?@' %Hgﬁﬁﬁgﬁécﬁ'%eﬁdggrégeé%a% fty in the front regi ony

10 than in the back region. Also for adult incontinence people, which

: t
iggc: trrgsdfgtnrl pa FFé‘?enl?EB" h%he%ene Y@?%@Zﬁ%ﬁbg%éﬂérhnﬁ%’ tSArP hal of

EP- A- 0. 692. 2be)ultimate storage FAPaCY: arrerRIafesably desithanene i qb AN, wiEmagey,
‘baby di aperssto}a@és chpa¢ityheidt ief positioned outside of the crotch region in positioned

. forwardly, i.e. in the front waist region, and more than half of the ultimate storage
capacity, preferably at least two thirds are positioned in the rear part of the
article.

20 _
However, there is a further requirement implied by the above designs,
namely the fluid handling requirement to provide good acquisition and rewet
performance as laid out below. As has been described above, the loading zone
of the absorbent article lies generally in the crotch zone. The liquid storage
25 capacity is, however, preferably located outside the crotch region. Consequently,
the discharged liquid has to be transported from the loading zone to the storage
zone.

in order to achieve such fluid transport, capillary transport is an often used

30 mechanism. Such mechanism depend largely on the capillaries as formed.
However, such transport not only needs to be able to overcome certain heights

but also needs to have a sufficiently high fluid transport rate. Thus, suitable
materials not only must be able to quickly reach required vertical heights such as

in the vertical wicking test but also must transport sufficient amount of fluid to

3  such heights. Thus the flux at a wicking height of 8.3 cm is preferably higher than



15 the ultimte storage capacity, nore preferably |less than one third of
the ultinmate storage capacity that is positioned outside t he crotch
regi on i nWSB4B58¥ned forwardly, i.e. in the front wai sgtcyﬁégl"é?ﬁ?“and
more than half of the ultimte storage capacity, preferably at |east
two thirds are positioned in the rear part_ of the article. 20

However, there is a further requirenent iYplied by the above designs,
nanely the fluid handling requirenent to provide good acquisition and rewet
performance as |laid out below. As has been described above, the | oading
zone of the absorbent article lies generall inngge crotch zone. The
liquid stordyd2 mi/se@éqmiiqrwe@,raw\mw@rt,hapr%%miéegz/q fmete biafeiadly meee
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orage one. I
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hei ght s ave a su ciently high fluid transport
rate. Thus, suitable materials not only nust be able to quickly reach
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. 32. c r refer . t . rr

(mor e pil e YR RGP THERE, Hewe e, BoGesREcudly ey iade RpfP S 15 oFE

more than 0.aspents of@ tofdedr piticle, bence thégefarmance 2requiraments thayebbeen

found in addjd { ' | it ort fluid to a
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w cki ng hei of 8.3 cmi ess seconds, or wcking 5 heights of
12.4 cmin less than 45 seconds. These requirenments as well as
sui tabl e nat erilal srdep té addnidve thee lultimate foaUbf goedt skimalrgnésy ofxthepheareeen

evet  aa otoSr A B Ao ieriGE PerBrmanee rtﬁt%ﬁéggééﬁmﬁgaéélﬁéﬁéﬁt afé
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layer.
20
The absorbent core needs to be capable of acquiring, distributing, and
storing dis¢harges initially deposited on the topsheet of the absorbent article.
Preferably the design of the absorbent core is such that the core acquires the
discharges substantially immediately after they have been deposited on the
25 topsheet of the absorbent article, with the intention that the discharges do not
‘accumulate on or run off the surface of the topsheet, since this may result in
inefficient fluid containment by the absorbent article which may lead to wetting of

outer garments and discomfort for the wearer.

30 " Preferably, articles have an acquisition rate of more than 3.5 mi/sec in the
acquisition test as described herein, preferably more than 4.0 mi/sec, more
preferably more than 4.2 mi/sec for the first gush, or 0.5 mi/sec, preferably more
than 0.6 mi/sec, more preferably more than 0.7 mi/sec in the fourth gush.



Ln order to achieve the ultimte goal of good skin dryness of the wearer 15
together wi th good | eakage performance through good fluid acquisition and
st orage fweoisisaewal ity of the article even at repeated gush®STUSH@0¥per nost
material |ayer, which is directed towards the wearer's skin, has to be

dr ai ned very effectively.and a m ni s of | oosely bound Iiquid should
remain in this | ayer. 20 Ti3g absorbent core needs to be
capabl e of acquiring, distributing, and storing discharges initially
deposited on the topsheet of the absorbent article. Preferably the
design of the absorbent core is such that the core acquires the
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t opsheet, siwwm hif sheagbsarbaht article is notnekfli fuinetivnify uind thoe respeste Mitdsly
the absor benb b4 FehP b6 lbriB: L6RbA WRhLIsh Obiso, ofterPiRi 98kEPT carend

di sconfort 9" ave an

acqui si t 5 on haseeleffimestal efiests an3heicoaditionnof; the diin, wa@aum for @xample bes
descri bed h%%gﬁﬁ,edggyegﬁﬁw&%dmre than 4.0 m/sec, nore preferably
nore than 4 sec for the first gush, or 0.5 n1/sec preferably nore
than 0.6 m/sec, nore preferably nore than 0.7 m/sec in the fourth gush.
WO 98/ 43580 It has been found, that when submitted to the Post acquisition collagen rewet
PCT/ US97/ 05 3
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functioning in this respect, liquid com ng fromthe absorbent core
back to the skin - also often called "rewet" - can 5 have detrinenta
effects on the condition of the skin, which can for exanple be

observed by skin irritations. It has been found, that when
submtted to the Post acquisition collagen rewet test as descri bed
‘herein, 1fesults of less than 180 ng provide acceptable 10 perfornmance, but
-t hat well perform ng products provide a performance of |ess t han 80

ng, preferably less than 70 ng or even nore preferably |ess 50 ng.

Test Procedures

20 General

All tests are carried out at about 22 +/- 2°C and at 35+/- 15% relative
humidity. The synthetic urine used in the test methods is commonly known as
Jayco SynUrine and is available from Jayco Pharmaceuticals Company of Camp

25  Hill, Pennsylvania. The formula for the synthetic urine is: 2.0 g/l of KCI; 2.0 g/l of
Na2S04; 0.85 g/l of (NH4)H2PO4; 0.15 g/l (NH4)H2PO4; 0.19 g/l of CaCl2; ad
0.23 g/l of MgCl2. All of the chemicals are of reagent grade. The pH of the
synthetic Urine is in the range of 6.0 to 6.4.

30
Vertical wicking test

The vertical wicking test is aiming at evaluating the time required for a fluid
front to reach a certain height in a vertical arrangement, i.e. against gravity, as
35  well as amount of fluid picked up by the material during this tiws:. -
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Al tests are carried out at about 22 +/- 2[err]C and at 35+/- 15% rel ative
humi dity. WRS8438fhetic urine used in the test methods is c&AHIMYR3bwn as
Jayco SynUrine and is available from Jayco Pharmaceuti cals Conpany of Canp

25 Hill, Pennsylvania. The formula for the synthetic urine is: 2.0 g/l of
KCl; 2.0 g/l of Na[err]SOerr]; 0.85 ¥ of (NHerr])Herr]PQerr];
0.15 g/1I (NHerr])Herr]PdJerr]; 0.19 g/l of CaC[err]; ad 0.23 g/l of

MyCl [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. 30
Vertical w cking test The vertical w cking test is aimng at
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bei ng essent i @htidden! @ermk,, whith 3188 lallbe8 Séitidic ﬂa_%@@sm% & the'gapy.cial l'y
avai | abl e equi pnent, the EKOTESTER of Ekotec |ndustrietechni k GrbH,

Rat i ngen,10Ger nany, which al so all owed el ectronic processing of the data.
10 _ The test set up is schematically depicted in Figure 3aand b. -

The equipment is essentially made of perspex, and comprises a fluid

reservoir (310) to hold 828 grams of test fluid at a fiquid level height (311) of 17

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

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

Optionally, and indicated through the connection (316), this scale can be
connected to an electronic data gathering device (342).

20 The sample holder (320) is essentially a perspex plate of a width (330) of 10
cm, a length (331) of 15 cm, and a thickness of about 5 mm (not shown). A
fixation means (325) is extending beyond these dimensions in the direction (332)
which becomes the upward direction during the test to ensure reproducible
positioning in exactly vertical direction (i.e. direction of gravity) at a reproducible

25 immersion depth (333) of the bottom edge (321) of the sample holder of 12 mm
into the test fluid level in the reservoir (310) during the test. The sample holder
(320) is further equipped with 9 cathode electrode pins (326), arranged in three
rows in distances (334, 335, 336) of 56 mm, 95 mm, and 136 mm respectively
from the bottom edge (321) of the sample holder. There are three electrodes in

30 each of these rows, spaced evenly at distances (337) of 28 mm apart from each
other, and the ones located to the longitudinal edge (322) being spaced at
distances (338) of 22 mm away from these edges. The electrode pins have a
length of about 10 mm, a diameter of about 1 mm, and are slightly sharpened at
their end to ease application of the sample. The electrode pins are made of

35 _metal. A further anode electrode pin (327) is positioned 5§ mm next to the middle
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test fluid in a wetted test sanple which is posi ti oned between these
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t enper at ur e
caliper of the sample is measured as outlined below.

The test sample'is cut to the size of 10 cm by 15 cm by any convenient
means which avoids as much as possible compression effects at the cutting
edges, such as with sample cutter such as from JDC Corporation, or sharp .

25 cutters like a scalpel or - less preferred - a sharp pair of scissors.

The test specimen is carefully placed onto the sample holder such that the
edges coincide with the bottom and side edges (321 and 322) of the sample
holder, i.e. such that it does not extend outside the sample holder plate. At the

30 same time, the sample has to be in an essentially flat but unstressed
arrangement, i.e. that it should neither form waves, not be in under mechanical
tension. Care must be taken, that the sample has only direct contact to the
electrode pins and is not contacting the perspex plate of the holder.
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. . to computensed equ1pment (340), such as being part of the EKOTESTER.

20
As soon as the fluid reaches the first row and closes the electrical connection

between the anode (327) and the cathodes (326), these times can be recorded
by any timing means, the timing unit (341) of the EKOTESTER being a
convenient example. Whilst further data processing could be made with each of

25 the three time values of one row, the further data refer to the average of all three
electrodes per row, which generally d|d not spread more than approximately +/-
5% from the average.

Thus, the data generated are:

30 - the time dependent amount of fluid which is picked up by the sample  after
immersion, and
- the time required for the fluid to reach certain heights.

From these, for each of the three heights two important values can be read
35 and reported:
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WO 98/ 43580 - by this time

PCT/ US97/ 05234 and by the cross-sectional area as defined by the caliper  n¥hsurement

First, the ti I . seconds, unt the fluid front reaches the respective
hei ght s. aggig%ggrﬁ“ SFW@BMSMH ative flux" for each of the heights, by

dividing105 - the anount of fluid picked up by the sanple at the tine
when this height is reached - by this tine - and by the
cross-sectional area as defined by the caliper neasurenent and the 10
cm sanpl e width. 10 Acquisition Test

Referring to Figure 4, an absorbent structure (410) is loaded with a 75 mi
15 gush of synthetic urine at a rate of 15 mi/s using a pump (Model 7520-00,
supplied by Cole Parmer instruments., Chicago, U.S.A.), from a height of 5 cm
above the sample surface. The time to absorb the urine is recorded by a timer.
The gush is repeated at precisely 5 minute gush intervals until the article is
sufficiently loaded. Current test data are generated by loading four times.
20
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,
25 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,
30 for example a baby's weight. A pressure of about 50g cm-2 (0.7psi) is achieved
by positioning weights 416, e.g. for the commonly available MAXI size 20 kg.

As test fluid is introduced into the cylinder it typically builds up on top of the
absorbent structure thereby completing an electrical circuit between the
35 electrodes. The test fluid is_transported from the pump to the test assembly by
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20
Post Acquisition Collagen Rewet Method (refer to Fig. 5)

Before executing the test, the collagen film as purchased from NATURIN

GmbH, Weinhein, Germany, under the designation of COFFi and at a basis

25 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).

30 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
35 with at least one milligram accuracy, and then positioned centred onto the



10 last of the four gushes. This test is primarily designed to
eval uate products generally referred to as MAXI si ze products for -a
desi gn cagecdgiqgsgef about 300 nml, and having a r espect iPCaF/US9T/05284 e

St orage Capacity of about 300 ml to 400 mi. If products with 15
significantly different capacities should be evaluated (such as can be

envi saged for adult incontinence pro#icts), the settings in particular
of the fluid volunme per gush shoul d be adjusted appropriately to about
20% of the total article design capacity, and the deviation fromthe
standard test protocol should be recorded. 20 Post
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- 15 conSIdermg the resuits from the adjusted test protocol the products Can easily be
optimising these identified relevant parameter such as in a designed experiment

according to standard statistical methods with realistic in use boundary

conditions.
20
Fluid distribution test
The fluid distribution test is aiming at determining the amount of liquid picked
up by a certain part of the absorbent article or core structure.
25
This test can be applied to articles loaded under controlled iaboratory
conditions, such as when executing other liquid handling capability assessment
tests, e.g. the acquisition test as described above.
30  This test can also be applied to used articles such a when babies wear the

diapers, load them under real use conditions, after which the articles are

evaluated under appropriate hygienic conditions. The waiting time between the

loading and the evaluation should not bee too long, though it has been found - at

least for the designs as tested in the examples described below - the waiting time
35 has only very little impact on the fluid distribution resuits.
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PCT/ US97/ 05234,
In order to }tcg‘r)ﬂic’ ?Botal Yexpgt ar “{e" esectxonglnwg g})sr P e%gd USt bg tg?

article, dww'gbhaém%aﬂictq el 9 dovia, ghe@e&ﬁqnalneﬂlghéﬁ |a@lhe ¢¢t§fmmed for

(optionally a‘%is@ér GidpéisnQi.e. diapbty @iade thBasdnsd mﬁya%huasuf genasor 8 la@a/sééle

hattem 1) 0P e Al B e e ) 6B clbe R hEh e WO
article should have different weights, the sectional weights can be further
adjusted according to this ratio, now assuming, that the deviations will be
proportionally spread throughout the sections.

20 The result of the fluid distribution test is expressed in percentage of the total
amaunt of fluid being present in certain sections, such as the crotch region.

25
Density/caliper/basis weight rpeasurement

A specimen of a defined area such as by cutting with a sample cutter is

weighed to at least 0.1% accuracy. Caliper is measured under an ap'plied

30 pressure of 550 Pa (0.08 psi) for an test area of 50 mm diameter. Basis weight

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

35



the | ongitudinal |ine, whereby care nust be taken to not squeeze out

liquid. This . can be best achieved by using a JCD paper cutter, or a
scal pel .wo 98/43580 Each segnment is weighed, and the resulPCTIEO#H286 t he
total weight: 10 For articles having a strong profiling (i.e
different material weights in different sections), the total weight as
well as the sectional weights can be adju2ed by the dry wei ght of the
article. To do so, the sectional weights can be determ ned for "sister
di apers" (i.e. diapers nade the sane way, and - if done on a |large scale 15

production line - at about the same tinme as the tested diaper. If then the
t ot al article shoul dTbéhﬁgdiéﬁtﬁf@@tcg@mt&stgmcaest)i onal weights can
be further adj usted according to this ratio, now assuming, that the
devi-ations w || be proportionally spread throughout the sections. 20
The result of tWeailst thajTd]&ttestbbasoheeresie\nesbp@dpspe@ﬁ@lallquj'emmfahg@'beﬁtthe
total RBHYHaI i ddrt fedalif bBBpRIEE I othet dtRRIBAR o ks ha@ns, such as the

crotch region cal | per/ basi s wei ght
measur enént A speci nen of a defined area such as by cutting with

a sanpl e cutteryie Teabag“@@hﬁfd EoCabakiiystbs0. rﬁ@éﬂﬁés”meyTeﬁbbg peentrifuge

o ea of 50 RGeS, gﬂg&aﬁ%ﬁéﬁ?é&r@o@? iefegtion 2 1Biab i e ABHBRDL < oo

in g/ nferr],matdrigier expressed in mMmm @550 Pa pressure, and density
expressed in g/cnferr] can be readily cal cul at ed. 35 WO 98/ 43580
PCT/ US97/ 05234 o , . 42

Teabag Gént ri f ute ahperbent material isqiaced wjithin 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.

15 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

20 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.

25  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 sealer.

This is called the sample teabag. An empty teabag is sealed and used as a
blank.

30 " The sample teabag and the blank teabag are then laid on the surface of the
saline solution, and submerged for about 5 seconds using a spatula to allow
complete wetting (the teabags will float on the surface of the saline solution but
are then completely wetted). The timer is started immediately.

After 20 minutes soaking time the sample teabag and the blank teabag are

35 removed from the saline solution, and placed in a Bauknecht WS130, Bosch 772



Wil st the TCC test has been devel oped specifically for superabsorbent
materials, it can readily be applied to other absorbent materials.

The~ Teabagvmﬁsmf uge Capacity test neasures the Teabag Cen WP%'@DSZM
Capacity val ues, which are a neasure of the retention of liquids in the

absor bent material s. 10 The absorbent material is placed wthin
a "teabag", imersed in a 0.9% by wei%$ht sodi um chl oride sol ution for
20 m nutes, and then centrifuged for 3 m nutes. The ratio of the
retained liquid weight to the initial weight of the dry material is
the absorptive capacity of the absorbent naterial. 15 Two litres of

0. 9% by wei giNZKG88 omeqhivalend eentrifdge (230 ensmvdiameten, po thaiceaaft bag sticksto
tray havin f
y 9 g@ggloug@ @ﬁh%rﬁéﬁtn%ggé rHaZ%hét Ghe deHiriful %L!tod:s dlééé&‘%é'%éﬁmu%e cm

shoul d abag polch | mensi ons

x 6.5 cm and i$ started, |aansi ther sewczmcrva%m@hm Pl dBmf RS Highfen

pouch i s heatasegbab| faMlised aatsmodar;qn the filfirCiae Btzpleas tifer 3gmimaebnghe
device (e_g. VACUPACK2 PLUS from Krups, Ger many) . The teabag
i s opened>by GEANEUER ISSIORPEANg it partially, and is then weighed. 25 About
0.200g of the sanple of the absorbent naterial, accurately weighed to +/-

seal o, '° P e Sable FEAE alforlé s Beibonts Rt e Ay

and used as aseparatelyl ank. The sarrpl e teabag and the bl ank teabag
are then laid on the surface of t he saline solution, and subnerged for
about 5 seconds using a spatula to allow conplete wetting (the teabags
will flod® on the surface of the saline solution but are then

conpl etel y wet t quye Tdatsag Centrifige Sapatity (TOCE (brethelsample of absoden2 Omaterial es

soaking tine.the._s and the bl ank teabag are 35 renoved from
the saline séf ﬁ?lFH%@%Eat@%d I n a Bauknecht W5130, Bosch 772 WO

98/ 43580
PCT/ US97/ 05234 ¢ = [(sample teabag weight after centrifuging) - (blank teabdg weight after
15 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

20 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 how

25 much averaging is taking place - naturally, the smaller the size, the less
averaging will occur.

Ultimate Storage Capacity

30 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 capacities of
35 the individual elements or material. For these individual components, various well



NZKO96 or equival ent centrifuge (230 nmdianeter), so that each bag sticks

to the outer wall of the centrifuge basket. The centrifuge lid is ..--
cl osed, t w0 emaEsseo f uge is started, and the speed incr cRESEUSYWSEM y to
1,400 rpm Once the centrifuge has been stabilised at 1,400 rpmthe

timer is started. After 3 mnutes, the 5 centrifuge is stopped.

The sanpl e teabag and the bl ank teabag arg4renoved and wei ghed

separatel y. 10 The Teabag Centrifuge Capacity (TCC) for the
sanpl e of absorbent materi al Is calculated as foll ows: TCC =

[ (sanpl e teabag weight after centrifuging) - (blank teabag weight after 15

centrifugi ngyseablisHed @Qﬁﬁfq@%@tcdmﬁéblp?hed\/@bgbﬁ d s thesy a@@&ppb@mtcongg@mw

gﬁ!sgmoent artnrmgﬁe@n?peax O:’fggp r‘eé@m@%c&' ai ﬁacq ug%gfap&ﬂtg -ap e

! 0?5! ng at gaéwogéd ahd veélresilabhmeﬂfm'lseperabsottgﬁra:fodt,rrselzsg (cSAdwramt Ipqugad
cutting is r% e a et erm ne

poi nts of th&‘%gﬁé di ﬁ?n%l)gd tléut"élgé Eoerocgth%g sge 4& e rt i cular, the
definitiadn of the "crotch region" as descrl bed above allows to
determ ne the %%O(Herc%'a‘éﬂles for tﬁé‘ﬁﬁ@i\r&ﬂxal n%téﬁélscé#é Igiéhin, ane toeal ugBelet 0

determ ne a "basi s capaci ont ai I n
a unit area GAPAGRECARRS £ ?'&éu‘a&iﬂ S)‘u"?)"l't“P’M@QéP??%IV@ ued' (in "%sﬁ ﬁ ﬁ '?r{f?g
size of the iHy inatsrizdused ¢ theadattigle? cm by 2 cm) the defines how 25 much
averaging is taking place - naturally, the smaller the size, the less
averaging wll occur. Utimte Storage
Capaci tyl0 30 For materiajs devingoa diedigated dunctiopality ether than ultimate storaegiafn

St or age Capagb.w -Quchhs acqu:ﬁﬁéﬁﬁ%@?& aﬁﬂtthélhﬁe -3h @ UitPRatetorRieh@bac) ‘(:Qn

been propose n ont ext sent invention, i
dssumed, t haPetNRglested gither as 5“5?' 'ai%qﬁié’clr’c {ﬁp‘%f ays gplyi Y§m% IpY ??‘Féaqétﬁm
of the ulti mesleesomnparet toapecdedieatsdf ullinate Huid stivrage umhteriatsreort as auch

gac'gl_/eblsg; / oggr@? Qr?ﬁg arg%t)éhggglto %%%%nlg%éd with ﬂ&Hsa}q@lti\us shoaigv}glega%/e"tﬁéﬁo

15 fluid to the other ultimate storage materials.

Examples and evaluation -

20 Distribution materials

For comparing various designs and material properties, two materials have
been used to replace a conventional tissue, such as a high wet strength tissue of
a basis weight of 22.5 g/m2 as produced by Strepp, Kreuzau, Germany under.
25 reference NCB. Typical liquid transport properties for such tissues are listed in
Table 1.
First, a high flux distribution material was evaluated (example 1.1), which has
been made by starting from a wetlaid chemically bonded web having a basis
30  weight of 150 gsm and a density of 0.094 g/cm3, consisting of a fibre blend of

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

35 - 10% by weight (of the fibre blend) of eucalyptus type fibres,



established techni ques can be applieéed as |ong as these are applied

consi stently . throughout the conparison. or exanple, the T

Centri f ug®O®#e80 y as devel oped and wel | established g%yﬁ%7/%%%4
super absor bent pol yners (SAP) can be used for such SAP materials, but
al so for others (see above). ge the capacities for the

i ndividual nmaterials are known, .the total "article capacity can be

cal cul ated by nultiplying these values (in m/g) with the weight of

the material used in the article. 10 For materials haV|ng a

dedi cat ed functlonallty other than ulti mte storage of uids - such

as acqui sition Papeed byd" per weight of fibe Rierd Hﬁ?é’%ﬁ%ﬁ'ﬂ@@"%ﬁ CFRYy cagsin

be negl ect edmakétearoycyriedRduBtries ] West Pattefsonaell, S wmdey ther yratiowname
capacity valtha gwqo'qear ed to the dedicated ultimate fluid storage

mat eri al- s, oPaé%Zsu materials are intended to not be | oaded with
fluid, and t hus should release their 15 fluid to the other ultimte

storage gﬁt eri atrﬁsd\ a5 then been subjected to a post formatsor]:tregt’fﬁémlﬂae?wé’@ﬁ two rolls

eval uati aring vari ous

desi gns and ﬁﬁ@@rqvéﬂaprdﬁ&éﬂ' of e peals ofel-rma with aywidth of alS’é%FPQI & 0§ mm,

repl ace a COB\éﬁ@t MO ahn ispabed SpHit 8§ dedtriBBdVWR nidreedefall in £Puapplication a
basi s wei ght Q%%?% g/m’Z as produced by Strepp, Kreuzau, Germany under 25

reference NC@ - (. l'iquid transport properties for such ti ssues are
listed in Tabl e 1. First, a high flux distribution materi al

| t d t
wetlaid Men céﬁXWgﬁéf*ﬁ%a*m@?‘%@%s@g. g &E‘%P* ?Zig%’sr%n%%ﬁéa%
density of 0bg9oasipgc % cohsthet mgrmq:alb{ Sflfiﬁnédblﬁellﬁﬂe f cellulose, . 3 %o%fwald
wei ght (of tQﬁcé Bt @bé%}e.@és%émﬁﬁbb% Ebbéﬁt%tﬁéhehmaﬂ edndée ldisthieston

o ot T, B s, . skl
fibres, permanent hydrophilizer incorporated |nto the PE feésin, produced by HOECHST
15 CELANESE, US, under the designation Celbond ® T255. After conventional wet-
laying, this web has been thermally bonded by conventional air-through bonding
technology by Ahistrom inc., US, at a basis weight of 150 gsm and a density of
0.11 g/cm3.

20 When being submitted to the Vertical Wicking Test as described above, the
materials showed the resuits as shown in Table 1:

25



WD 98/ 43580 : :

PCT/ US97/ 05234 : 45 :
bonded by wo %6rpego Wei ght of fibre blend of a pol yacryl am dePgFAIRAS23esi n
mar ket ed by C€ytec Industries, West Patterson, NJ, USA, under the trade nane
Parez[err] 631 NC 5 This has then been subjected to a post
formation .treatnent between two rolls 46at an overlap depth of the peaks
of 0.2 Mmwith a width of a the teeth of 0.6 nmm being 1.0 mm spaced
apart, as described in nore detail in EP application 96108427. 4. 10
A further thermally bonded wet laid material (exanple 1.2) has been nade
by using 60% of the chem cally-stiffenephgjaisted cel | ul ose, 30% of said
eucal yptus type fibres as used in above described chem cally bonded

di stribution material, and 10 % of eccentric, PE sheath/PET core Bi Co
fibres having a " per manentExardplephill i zer Exaropipdr2t edExiample ke PE

resin, produ : ﬂgi 15 CELANESE, US, under the designation Cel bond
T255. After g‘ﬁﬁvgﬁtﬁ onﬁ-@\%%]t - | aying, this web has been thermally

bonded byS cotwegachonaB.3¢m- t hr ough Be&ddi ng 48echnol og¥ 18y Ahl strom

Inc., US, at a basis ygiaodh of 1545 gsg and a dengisty @bt reached 11 )
g/cnferr]. - 20 iqmllse\éb;'gng]%ﬁqei ng submtted to the Vertical Wcking Test as

descri bed ab5i lerial's showed the results as shown in Table 1:
25 8.3cm 0.32 0.06 46 <0.02

Tabl © 1 12.4 cm 0.16 0.04 not reached
10
Thus Example 1.2 does provide improved performance over the conventional
tissues of example 1.3, which however, still is significantly inferior to the ones of
thepartitularly preferred material of example 1.1.

15
General product description

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

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

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

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

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

25 length width
o (x-direction) (y-direction)
- total diaper 499 mm 430 mm
- absorbent core 438 mm
- core ear width 115 mm

30 - core “crotch’ 102 mm

During use, the design of these article is such that it fits essentially
symmetrically when comparing the extension into the waist regions of the front to
the back. The crotch point coincides with the "loading point”, positioned (both for

35 boy and girl babies) 4.9 cm towards the front waist_region of the mid-sectional



Exanple 1.1 Exanple 1.2 Exanple 1.3 Wcking time in [sec] 5 to

reach . 8.3 cm 13 sec 45 >210 .4 cm
45 sec ~ WO9MAIBY G5 ot reached Flux in [n/sec/ Cnﬂfcgyss:wosz;@

8.3 cm 0.32 0. 06 <0. 02 12.4 cm

0. 16 0. 04 not reached 10 Thus Exanple 1.2 does

provi de i nproved performance over the con\%nt I onal ti ssues of exanple
1.3, which however, still is significantly inferior to the ones of t he
particularly preferred material of exanple 1.1. 15

Ge I duct d | pt.i Whi | : ' ' '
2P | cabl ot BOU 57358 drHAGears 17 GALEVEY o core eagR, FromaPaveRbn dnP oIl
3_een exe_rmlt I e gn }emérhﬁ -oohéestartihg kelepuni frper the feard viilst edbobting dbsorbent

i apers intende r | . r - , or: ;
"MAXI " si ze. ORI (& @cﬁ{g’;&’éﬁrﬁ ihé {%ﬁei% @?ﬁeﬁ%’f"grni'%gj‘r( g"t%‘é{’%%?%@’ﬂhwpms
BABY DRY PLUS MAXI/MAXI PLUS, such as marketed by Procter & Ganble :
throughoug vari gyg %H%&%Lﬁ&rﬁﬂifﬁ@gﬂ@presgﬁt invention are generally derived from

| engt h C . -directio
(y-directi onjhese commergiadly ayaybagle product, and then mgdified, as oétﬁnecli in tble ")
430 mm spe§ﬁ§@k§ﬁ@‘qe§ore 438 mm - .core ear width
115 mMm 30 - "core "crotch" 102
nm - During use, the design of these article is such that it fits

essentially Theyenmroductsl contaimein ¢heipatonaget bereeabents 26ng i oft conventinaakt
" oadi ng ot Aprhefl Sofifiood airell” ahAC ool 4905 Y- ifierbhd FiaEfa " ach e
towards the temmeraigllyt avai@bis feamt ftockhauseit CEMAT. Germanygiigers Bup drade
PCT/ US97/ 05234me FAVOR SXM, type 100. The superabeerbent materialdés a theorefical
| capacity of 31 mi/g, which together with 4 mi/g for the airfelt provides. & £esign .

capacity for such articles of about 390 ml. Additionally, the core comprises an’

15 “acquisition patch” overlying the storage core on a length of 25.4 cm, beginning

from 28 cm off the front core edge towards the rear. This patch is made of air-laid

chemically treated stiffened cellulosic material (CS) supplied by Weyerhaeuser

Co., US under the trade designation of °“CMC” functioning as an

| acquisition/distribution layer having a basis weight of about 295 g/m2. In the

.20 context of the present exemplification the ultimate storage capacity of these

materials is set to zero, as the fluid is assumed to be removed from this

acquisition/distribution layer so as this layer is ready for re-loading at repeated

gushes (see above).

25 The core design is such that a mix of SAP and airfelt is overlying (in the
direction towards the wearer) a thin layer of pure airfelt. The shape of the core is
almost rectangular with a size of 438 mm by 115 mm, with a slightly narrowed
width at the crotch point having a width of 102 mm. The mixed layer is profiled in
basis weight, such that a lengthwise capacity distribution profile is approximately

30 as follows:

1st quarter (front) 140 mi
2nd quarter 130 ml
3rd quarter . 70mi

35 4th quarter (rear) 50 ml



point of the article and 17 cmfromfront core edge. Consequently, the
crotch regi on extends - when starting to count fromthe front wai st
end of thwoadsmasdoent core (at 0 cm) towards the rear REI/YKRENORNI48 cm)
- from6.1 camup to 27.8 cm 5 The products exenplifying the
present invention are generally derived from these commercially
avai | abl e product, and then nodified as 48tlined in the specific
exanpl es. These products contain in their storage core about 20
g of conventional 10 northern softwood airfelt, and about 10 g of
super absorbent material such a commercially available from St ockhausen
GrbH, Germany under the trade nanme FAVOR SXM type 100. The
superabsorbent material has a theoretical capacity of 31 m /g, which
together with 4 m/g for the airfelt provides a design capacity for
such articles of about 390 nl. AddiEiksapiovementse core conprises an 15
"acqui sition patch" overlying the storage core on a Iength of 25.4 cm
begi nni ng from28 cmoff the front core edge towards the _rear. This

patch is3 rrade Thedirst testims at sHpRRRiag!thet efieatcef mdistriution @éﬂh%ﬁé%"%e
(rjrat eri alt ?5 a'lcﬁﬂa bYo VéyesdagusRr study” Hae- bebﬁ sosctéd e wherslsy two
eSI gna ion o

t L di stribut
e 002 o T SRSt Bl oo R A il
exenpl i fi cawagnmdue tadlmmgaiae repbcating tlepanatketed prbdset as desmmibedi abeve,s
tt W;’@g hf thi
quui gi tz:agg)d&f?e%&"wﬁ"'{" ongﬁ ayer so n%: Qﬁfgi?gﬁyﬁqg rtrag(r:lny flof re-loading at

repeat ed0 gushes (see above). The core design is such that a
m x of . SAP andTgjg b%dudtswé’yftfo'n?{pd?ﬁd(ﬂo”at h8verse p:@rreeptaémgﬁ qmm et aex)

Foct angul ar Siferkesoa o Bet Sn dahAnty eiclie et aiferanty pBREEY: Rush SiRtghe

wi dt h at theapa@tyc;broﬁla lstasrfaﬂowg a wdth of 102 mm The m xed | ayer is

profiled in basis weight, suchethat a | engthw se capacity distribution
profile is approximately 30 as follows: = 1st quarter
(front)15 140 mi  1Istquarter (front} 2nd quartddml 130 ni
3rd quarter 2nd QRarter 35 70 m@dth quarter (rear) 50 m
WD 98/ 43580 3rd - t 60 mi .
PCT/ US97/ 05234 ra quarter m 48
_ : 4th quarter (rear) 140 mi
20 These have been tested in a “fit study". Thereby, test and reference

products were artificially loaded with synthetic urine, and the fit rating of
experienced mothers was recorded, each for the dry diaper, and when being
loaded, first with 150 ml, and then with 300 mi of synthetic urine.

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

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

30 " The products were placed among 17 randomly selected babies.



[err] inprovenents 5 The first test -ains at supporting the effect
of .redistribution of the.storage capacity alone. To do _so, a "fit
study" hasW8&8#3¥8nduct ed, whereby two products have b&&TP¥3EH4d on
pilot making facilities. First, a reference product was nmade ai m ng at
replicating the marketed product as descri bed above, differing from
the latter by having no acquisition patch."'?O Thi s product was
conpared to a "reverse profiled" design (exanple 2.1) differing only
in that the capacity profile was differently phased, such that the
capacity profile is as follows: 15 1st quarter (front)

120 m 2nd quarter 70m 3rd
guarter 60 m TFable2. 4th quarter (rear) 140
m 20 These have been tested in a "fit study". Thereby, test and
ref erence products were artificially | oaded with synthetic urine, and
the fit rating of experi erfampieth2rs was recokadple@ch for the dry

di aper, a ' | oaded, first with 150 m, and then with 300 m
of synt he%c%?ﬁ@a-&%%t For each product, the "overall™ fit rating

and the "fit Ouewddit | egs" rating3.6r the vari & | oadi ng have been
questi oned. - The rating was categorised into a scale fromO (poor)
to 4 (excell en_t%. 30 The products were placed anong 17 random y

sel ect ed babi @between the logs 98/ 43580

PCT/ US97/ 05234her dry 3.0 2.0 49

10 af 160 ml 2.9 1.9
at 300 mi 2.6 1.4

This clearly shows the poorer fit assessment of a conventionally profiled
_ giaper in contrast to a reversed profiled one.
15

Performance impact of reverse profiling (mixed cores)

However, consumers do not want to compromise performance for fit

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

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

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

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

except for having the acquisition patch being replaced by a thermally air-through

bonded synthetic acquisition layer made by airlaying 63% eccentric PE/PP BiCo

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

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

30 0.04 g/cm3, at a basis weight of 120 gsm (example 3.3). The next product was a

combination of example 3.3 with the reverse capacity profile as described in
example 2.1.

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



Tabl e 2. : Exampl e.2. 2 Example 2.1
5 Fit rating nothe Overall fit 2.6 : .
2.0 wOPBBm3sset ween t he | egs when dry PCT/US97405@34

2.0 10 at 150 m 2.9 1.9 at 300
m ' 2.6 1.4 This clearly shows
the poorer fit assessnent of a conventionaPly profiled di aper in
contrast to a reversed profiled one. 15 Per f ormance i npact of
reverse profiling (m xed cores) However, consuners do not want
to conprom se performance for fit 20 inprovenents. To assess the inpact of
t he various designs on perfornmance, products have been conpared in

| aboratory testing for the highly rel evant parameter of fluid

acqui sition performance and rewet. For this test, products have
been produced on a full scale pilot |intP®i3th one 25 reference product
replicating current market product design (exanple 3.1), except for

havi ng the acqui sition patch bgi repl aced her mal | iy -through
bonded sy%thetic acqui sition I€§g£1nade by aﬂ%?g§éng 63@§%E§é%tric PE/ PP

Bi Co . f Clapasity distre ESEVWA rexeBenak| on raBersBK) toootehher with 37%  _
conventi onal sout hern softwood pulp into a web and airthrough bondi ng
this to a density of 30 0.04 g/cnB, at a basis weight of 120 gsm (exanple
3.3). The neRcqpistigunc materala ~—c@ibihnewgiohooded wehdrlb-3-3 with the
reverse capacity profile as described in exanple 2.1. The

35 ' an’t Hor mEISY, TBBhded wel | AWBARL er i a GvEEb SERHR PN Pl o 1. 2.
: air through 3
Fluid distr. [%)
. crotch 58 55 79
15  Acquisition test [mli/sec]
1st gush 2.9 3.6. 3.2
4th gush . 0.19 0.10 0.16
Collagen rewet [mg]
crotch 268 283 262
20 back 25 72 12

These data demonstrate, that - whilst reverse profiling on its own does
improve the fluid distribution by providing less capacity in the crotch zone - this
benefit is compromised by poorer rewet performance, in particular in the rear of

25 the article. Using an already improved fluid distribution material improves on this
drawback without detrimentally impacting on the fluid distribution or the
acquisition performance.

30 ' Distribution material impact in conventionally profiled cores

The performance benefit of good distribution materials becomes further
exemplified in reverse profile cores. To underline this effect, a conventional
diaper (Example 4.2, same design as Example 2.2, ) has been compared to
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50, Table 3

Ex. 3.1 WO9843S80 py 3 » Ex3. 3 Capacity distr. TCTP&APEY
reverse crotch Acqui sition. materi al air through bonded web
(all)- 10 Distr. mat. wet Iagq convent tissue for both
air through Fluid distr. [% crotch 58

55 79 15 Acquisition test [m/sec] 1st gush

2.9 3.6 . 3.2 4t h gush 0.19

26§0 Exg@@leod.]{s wherein glf% ggmrlc(’a mﬁgggﬁg ]has been repFacedcfpy am improved™
72 distributib® material (as ddsesibedat &xdmprad).rate, that - whilst reverse
profiling on its own does inmprove the fluid distribution by providing
| ess capacity in the crotch zone - this benefit is conprom sed by

poorer rewet performance, in particular in the rear of 25 the article.
Using an already inproved fluid distribution material inproves on this
drawback without detrinmentdlTy |npact|ng on the fluid distribution or the

acqui sition performance. 30 Distribution material inpact.in
conventionally profiled cores The performance benefit of good
distribution materials becones further exenplified in reverse profile
cores. To underline this effect, a conventional di aper (Exanple 4.2,

same design as Exanmple 2.2, ) has been conpared to



WO 98/ 43580 :
PCT/ US97/ 05234 S 51. Exanpl e
4.1, wher woowrdsssticonvent i onal tissue has been replaced by HEWVHEEREY

distribution-material (as described in Exanple 1). WO 98/ 43580
PCT/ US97/ 05234 52
Table 4 52 Ex. 4.1
Ex. 4.2 Fluid distr. [% crotch 91
88 Acqui sition test [m/sec] 1st gush 3.9
4.8 4t h gush 0.59 0.82 Col | agen
rewet [ ng] crotch 60 53
Thus, the inproved fluid distribution ”?éqﬁ%hal does in fact inprove 15
performance, it does, however change the urd distribution only to a very
limted ext end. Layered cores
Ex. 4.1 Ex. 4.2
Fluid distr. [%] ' .
eroich g1 88
Acquisition test [mi/sec]
1st gush 3.9 4.8
10 4th guah - 0.58 0.82
Collagen rewet [mg]

crotch 60 53
Thus, the improved fluid distribution material does in fact improve

15 performance, it does, however change the fluid distribution only to a very limited
extend.

Layered cores

20
The benefits of the present invention have been even further demonstrated
in a test matrix whereby cores have been pilot line made without
superabsorbent/fluff mixed cores, but rather with layered structures.
25 The overall design was same as in examples 3, whereby the absorbent core

has been designed and made differently by replacing the homogeneously
blended storage core by a rectangular absorbent structures with 15g of
superabsorbent powder being sandwiched between layers of either conventional
tissue of the above described post formation treatment modified chemiéally

30 bonded distribution material. The superabsorbent laminate had a width of 90 mm
(centred) by using a glue spray lamination technique, a method as described in
more detail in the above mentioned EP-A-0.695.541.

For two designs (referred to as “flat”), the laminate extended throughout the
35 full length of the article, with a superabsorbent basis weight of 355 gsm.



20 The benefits of the present invention have ‘been even further

denonst.r at ed in atest matrix.whereby cores have been pi ' made
wi thout -WO9IEIR ahsorbent/fluff nixed cores, but rather WP%;B%%%?&
structures. =~ 25 The overall design was same as in exanples 3, whereby
t he absorbent core has been desi gnedggnd made differently by replacing
t he honogeneously bl ended storage core by a rectangul ar absorbent .
structures with 15g of super absor bent powder bei ng sandw ched between
| ayers of -either conventi onal ti ssue of the above descri bed post
formation treatnent nodified chemcally 30 bonded distribution material.
The superabsorbent |am nate had a width of 90 mm (centred) by using a

gl ue spray | am FperitWdrdvesde pfifile desiiiishaske afmidasey exteddéed both fromfrentiandi |

in the above nentioned EP-A:0Q.695.541. Fo i [ Lred-
Lo as 1T at AT CRIS (AP Al PBYRNABAT oh S99, over e ssot of ey ety OBt e
article, w tfhearoichenregimythesfedvirg abori 38 nuh i83Be guddle sectionwd the/attiele0
PCT/ US97/,05 : For
buo roverse SUREDOEnt fee Ag the Jatter s offsent tawards the fidnt, a part of the
rear core edgeftiiregianisiesspatiofowmogboohent 6er a | ength of 167 nm towards
the crotch region, thus |eaving about 130 mmin the m ddle section of the
article 5 superabsorbent free. As the latter is off-sent towards the
front, a part of the crofh region is essentially free. WO

98/ 43580 PCT/ US97/ 05234
54 -



Tabl e 5. - - 51 5.2 53 5.4
Capacity profile rev. rev. flat . flat Distr.materi al

hi gh fluxwosrnesse  high flux  conv. 10 PCT/US97/03234
avg. avg. avg. avg. Acqui sition test [ml/sec]
1st gush 3.95 2.92 3.91 2.89 4t h
gush 0. 66 0.36 54 0.73 0.54 Col | agen
rewet [[err]g] 15 crotch 59 118 65
106 back Fluid distr. [% crotch
56 58 70 73 20 This table further
denonstrates the beneficial effect of good distribution materials on
the performance of the article: It further denonst-fq%t‘gg, t hat -
i ndependent of tissue or high flux material - the fTlurd distribution is
positively i npacted by the reverse profile design. However, clearly,
the rewet is majorly 25 conprom segl4for gbe tiggue pygducts. The
overall conclusion fromthese experinents can be sunmari sed, that a
preferred product has little ultimte storage capacity in the crotch—zone,
a good CHplcity prsfilen nat eri atev. pr efegr ablfjata hifgglt flux fluid _
distribution material, such that the 30 product still exhibits good fluid
handl i ng perfornmance as neasured by acquisition and/ or rewet val ues.
WO 98/ 43580 Distr.material high flux  conv. high flux  conv.
PCT/ US97/ 05234 55 =
10 avg. avg. avg. avg.
Acquisition test [mi/sec] '
istgush .. 3.95 2.92 3.91 2.89
4th gush 0.66 0.36 0.73 0.54
Collagen rewet [ug]
15 crotch 59 118 65 106
back
Fluid distr. [%] .
crotch 56 58 70 73
20

This table further demonstrates the beneficial effect of good distribution
materials on the performance of the article: It further demonstrates, that -
independent of tissue or high flux material - the fluid distribution is positively
impacted by the reverse profile design. However, clearly, the rewet is majorly .

25 compromised for the tissue products.

The overall conclusion from these experiments can be summarised, that a
preferred product has little ultimate storage capacity in the crotch zone, a good
distribution material, preferably a high flux fluid distribution material, such that the

30 product still exhibits good fluid handling performance as measured by acquisition
and/or rewet values. :



Cl ai nms 5 1. Absorbent article conprising an absorbent core conprising
a crotch region and one or nore wai st regions,

~wher eby saWw0 98K3Beh region has a |lower ultimate fluid storafeTERaBIB4ty

t han said one or nore wai st region together,

characterized in that 10 said crotch region further conprises a high
flux liquid distribution materi al 55 having a flux at 12.4 cm of
nore than 0.075 g/ cnR/ sec. 2. An absorbent article according to
claim1, wherein said high flux liquid distribution material has
a flux at 12.4 cmof 15 nore than 0.1 g/cnR/sec 3. An
absorbent article according to any of clainms 1 or 2, wher ei n
said high flux liquid distribution material has a flux at 12.4 cm of

more than 0.15 g/cn2/sec. 20 4. An absorbent article according to any
of clainms 1 ¢lRims wherein said high flux liquid distribution
material has a wicking tinme of |ess than 120 seconds for reaching

12.4 cm height, as defined. jn the Vertica wi cking test. 25

5. an asor bent ABSAPETESREILPAMRESHG 2 abstroenkraie GGG 4 Siotch fegion
wher ei n sai d hi gind boe of mpredvalsistegidng, i on material has a wicking tinme for
reaching 12.4 c I . ) . . 1 cle
according to an;p" @&a@ﬁ}%%@@?ﬁ%@&ﬁﬁg% ‘ﬁwseggjg"?ﬁg&ﬂmsaﬁg& ggﬁ%ﬂ@‘yﬁﬁ'{h d
di stri bution natsgid gherpidnerewaist regien tegetber, r eachi ng 12. 4 cm of

| ess than 50 sec@{ifscterized in that An absorbent article according to any of

clains 1 to 6, . 98/ 4358 ) . .
PCT/ US97A005234 said crot\c/;\g) reg{on ngt%er comprises a high flux liquid distribution material -

having a flux at 12.4 cm of more than 0.075 g/cm2/sec.
2. An absorbent article according to claim 1,
wherein said high flux liquid distribution material has a flux at 12.4 cm of
15 more than 0.1 g/cm2/sec

3. An absorbent article according to any of claims 1 or 2,
wherein said high flux liquid distribution material has a flux at 12.4 cm of
more than 0.15 g/cm2/sec. '

20
4. An absorbent article according to any of claims 1 to 3,
wherein said high flux liquid distribution material has a wicking time of less
than 120 seconds for reaching 12.4 cm height, as defined in the Vertical
wicking test.
25

5.  An absorbent article according to any of claims 1 to 4,
wherein said high flux liquid distribution material has a wicking time for
reaching 12.4 cm of less than 90 seconds.

30 6. An absorbent article according to any of claims 1 to 5, wherein said high
flux liquid distribution material has a wicking time for reaching 12.4 cm of

less than 50 seconds.

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

* C L M S *



wherein said crotch region has an ultimate fluid storage basis capacity of
less than 0.9 tinmes the average ultinmate fluid storage bass capacity of-the.

absor bent wapss43s580 5 8. An absorbent article accordi MCITOSHEM2L3f P
claims 1 to 7, wherein said crotch region has an ultimate fluid .~
storage basis capacity of |l ess than 0.7 tinmes the average :
ultimate fluid storage basis capacity of 6he absorbent core. 10

9. An absorbent article according to any of clains 1 to 8,
wherein said crotch region has an ultimate fluid storage basis capacity of
| ess than 0.5 tinmes the average ultimate fluid storage basis capacity of

Ehe C ola aﬂ?@:&ﬁgﬂai@%cﬂch *&gion V\?]aslan Lﬁﬂmétésﬂﬁia{?ﬂbr@gé bakis capwitdiofg

o any of clains : . . erein said.cr e

ultimate fluid s{eéﬁégé" 8 timesAhg Averade Untnad' i 59‘?’%?2 %ﬁg@ﬁr&’et he
aver age ul ti nmat eabsonbenttareage basi s capacity of the absor bent
core. 20 11. An absorbent article according to any of clains 1 to 10,
wherein said crotch region has a sectional ultimte fluid storage capacity
of 35— less than 49% of the total core ultimate fluid storage

capacity. 85 AhZbstfoeitsrtidedccaiding tCary 6PERIMY 1te 7any of clainms 1_to
10, o wherei.n said (:tr ot ch, reﬁ),l on h@@m% Sﬁctgl onal ultinate fI.wog
storage secti onalvherein said crotgh regiofi has and b flUld) 8105996 RaStSraRacy,
ultimate fluid slessaban@apdimiesythe average Ulimate fluid stobage  kasis chpacitycofrtbeng

to any of clains Bs#r%eilzpcor%o wherein said crotch region has a
sectional ultimafe i g of Orage sectional capacity of less than
23% of tHe total core ultimate fluid storage capacity. 14. An
absorbent argi cl Anagsrsémtarticle e m§ tAhAP of clafind 3.to 8, further
chraracterized in that . /

- 4 , . . ,
PCT/ US97/ 05234 Wherein said crot\éprgglon?’haso an ultimate fluid storage basis capacity of
less than 0.5 times the average ultimate fiuid storage basis capacity of the
absorbent core. -

15
= 10. An absorbent article according to any of claims 1to0 S,
wherein said crotch region has an ultimate fluid storage basis capacity of
less than 0.3 times the average ultimate fluid storage basis capacity of the
absorbent core. )
20

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

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

13. An absorbent article according to any of claims 1 to 10,
30 wherein said crotch region has a.sectional ultimate fluid storage sectional

capacity of less than 23% of the total core ultimate fluid storage capacity.

14. An absorbent article according to any of claims 1 to 13,
further chraracterized in that

* c L M S *



57 the length of the crotch region is half of the | ength of
the total absorbent core. 15. An absorbent article
accor di ngWoP84as80of clains 1 to 14, 5 further charadi@rPZER~#4 t hat
conprise a ultimate liquid storage material providing at |east 80 % of the
total ultinmate storage capacity of the absgrbent core. 16. An
absorbent article according to claim 15, %6 further characterized in
t hat said ultimate |iquid storage material provides at |east 90%
of the total ultimate storage capacity of the absor bent core.
17. An absorbent article according to claim15 or 16, 15 urt her
char act er.i-zed i nffiehiengtts of the crotefirggioint isnalt of theiiength e de t@éﬁ‘eﬁbs@lfbe"t
conpri ses super r bent poI yners. 18. An absorbent article
according to claim15 or 16, further characterized in that 20
said ultimate liquid storage material conprises no superabsorbent
polymers. 15, Aﬂ%bs&fbeaﬂ%@mdt@rat:ca:rdim@t@aﬂyccﬁcldlmg1tto 1el,ai ms 15 or 16,
further characte{ %‘ed ko that s 3 timate liquid storage material
—conpri se® 25 rhef characterizgd M e, bent f oam mat eri al . 20. An
absaqrbent articl eorapamd.ndﬁmat&: fegtrich sreragmemntalsmwfdmgsaff le@st 80%nef the

........

materials is deriadfinham &o%%‘cégﬁ‘%%'th@%ﬁgﬁrﬁg?ﬁ%rén oi | emulsion. 30

21. An-absorbent artic e accor o"any o e preceding clainms, further
characterised in that at |east 50% of the area of said crotch region

contaln 16. An%%amemldmclé@cubtd: t@cl&trﬁ%ge capacity. 22.  An
absor bent artlclfe ﬁ Cof‘ldlgag:g to {) he preceding clains, further 35
char actell sed in &) 5(55}@ f said ultimte storage capacity are
B said ultimate liquid storage material provides at least 890% of the total
ultimate storage gapacity of the absorbent core.

~17. An absorbent article according to-claim 15 or 16,
15 further characterized in that
said ultimate liquid storage material comprises superabsorbent polymers.

18. An absorbent a#ticle according to claim 15 or 16,
further characterized in that
20 said ultimate liquid storage material comprises no superabsorbent
polymers.

48. An absorbent article according to claims 15 or 16,
further characterized in that said ultimate liquid storage material comprises_,_
25 an open cell absorbent foam material.

20. An absorbent article according to claim 19, wherein said absorbent foam
materials is derived from a high internal phase water-in-oil emuision.

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

22. An absorbent article according to any of the preceding claims, further
35 characterised in that less than 50% of said ultimate storage capacity are
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PCT/ US97/ 05234 58 . .
posi ti onegyd §fidskszone in the front half of the arti cI e, andpCT/US97/05234 noDre
than 50% of said ultinate storage capacity are positioned in the rear

hal f of the article. 5 23. An absorbent article according to claim

22, wherein |l ess than 33% of s8Bd ultimate storage capacity are
positioned forwardly fromthe crotch zone / in the front half of -
the article, and nore than 67% of said ultinate storage capacity
are positioned in the rear half of the article. 10 24. An absorbent
article accordin ﬁaﬂv W tHefrbhiEaIf of the article, and
charcterised tha?ot ar gt Z3hgm

crotch re |on :
per f or mance of afnqr%ég?” gbé’ ﬂf?%‘g '?B‘ra?? ﬁ@'?%%ﬁ?ﬂaﬁ'&sﬂre pS'suta‘Sr%éy hg,rear
absorbent articl paffie€tiedanigiet o any of the preceding clains, further 15
characterised in that 't has in said crotch region a post acqui S|t|on
col | agen et performance of less than 18
absor bents ar28cl e Aocab&mrheﬁft amslwactondmg to sbaian 33, t\‘lhéfﬁiﬂ legh dhan r33s’a|Qf

(2:6 ot ch regg?nacgﬁgﬁ i Ia?b é&?&gellrg Wesglo?\édaoﬂ@aﬁ*dnyfﬁsrﬁ&he@?otbneahaent
n
cel l ul osi ¢ fi bre4in the front ha?P %%%@u?”f’iﬁ@"ﬁb&‘% 47% soq zfﬁ&J E&'gm%ﬁzfltorﬁpﬁder

resin. capacity are poeitioned in the rear half of the article.

Y0 24. An absorbent article according to any of the preceding claims, further
characterised that -the adicle has in said crotch reglon ‘an Acquisition
performance of &l’mﬁmﬁmm&h

25. An absorbent article .according to any of the preceding claims, further
15 characterised in that it has in said crotch region a post acquisition collagen
rewet performance of less than 180 mg.

26. An absorbent article according to any of the preceding claims, wherein said

crotch region comprises a material obtainable by a post-formation treatment

20 of a chemically bonded wet laid web comprising stiffened cellulosic fibres,
eucalyptus type of fibres and chemical binder resin. .
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