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materials wth inproved w cking propertie$ in a preferential fluid

distribution direction. Such fluid distribution nmenbers are particularly
useful in absorbent core structures such as used in disposabl e absorbent
articles like baby diapers, - incontinence products or catanenial products.
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structures such as used in disposable absorbent articles like baby diapers,

incontinence products or catamenial products.

Background of the invention

In the general field of disposable absorbent articles and structures, materials
exhibiting specific fluid distribution properties are well known. Such materials
became more and more relevant with the introduction of highly absorbent
materials, also called Absorbent gelling materials or superabsorber, which do
provide a good means for storing aqueous fluids such as urine, but do not
enhance fluid transport, and even reduction of fluid transport can occur when
sub-optimal desighs and/or suboptimal materials are employed, and phenomena
often referred to as "gel-blocking” take place. For example, in structures where
the superabsorbent is homogeneously mixed with celiulose fibres, a certain
critical concentration, which is strongly depending on the choice of the
superabsorbeni material, should not be exceeded in order to not deteriorate
efficacy of the absorbent core.

As a consequence, a vast number of absorbent core designs have appeared
with a separated functionality of storage and fiuid distribution. This can be
exemplified by EP 0 397 110 (Latimer) disclosing an absorbent article
comprising a surge management portion for improved fluid handiing, having
specific basis weights, acquisition times and residual wetness; US-A-4 898 642
of Moore et al. discloses specially twisted, chemically stiffened cellutosic fibres
and absorbent structures made therefrom; EP 0 640 330 (Bewick-Sonntag et al.)
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the wi sh tteeatmentyeeferscior theclachthati-tipstendtoforip asidition tarincreasing sefiness
speci fic  during the making or formation of the tissue - the tissue is treated mechanically in
' a separate process step after forming and drying of the tissue, often just prior to
further processing such as combining the tissue with other materials to form an
absorbent core or article. Examples for such treatments are US-A-5.117.540
(Walton) or US-A-4.440.597 (Wells).

With the wish to improve the functionality of the absorbent articles, morer specific
requirements for distribution materials developed, such that porous materials
were investigated inmore depth. Examples are cellulosic foams such as
commercially available by Spontex SA. France or High Internal Phase
polymerised materials such as described in US-A-5.268.224 (DesMarais). In
order to improve the longitudinal fluid distribution, high surface area synthetic
fibres were applied in absorbent structures, such as described in US Statuary
Invention Registration H1511.

These approaches have in common, to be complex to manufacture and hence
relatively expensive when compared to cellulosic fibre-based materials.

Hence, early approaches aimed at improving the wicking properties of cellulose
fibre based materials, such as US-A-3.575.174 or US-A-4.781.710, whereby
parts of the structure are compressed to a higher density, thus creating smaller
pores for increased wicking height for example along "wicking lines" or in closed
mesh patterns. Such attempts also aimed at achieving a certain preferential fluid
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Appli cation Sapirdy &bal., GHtig8d "Pikfd DithiBdti6s Metaber for Abidment AfiRld¥ERSibRing
High Suction and High Capacity", or in commonly-assigned, co-pending U.S.
Patent Application Serial No. 08/633,630, filed April 17, 1996 in the names of
Seger et al., entitled "High Capacity Fluid Absorbent Members". Both aim
essentially at providing a resilient structure by using specially stiffened cellulosic
fibres such as crosslinked cellulose soft-wood fibres, and by filling the large
pofes with small and thin cellulosic fibres such as eucalyptus fibres. Both
applications further add means for providing sufficient integrity and strength to
the structure, the first one (US Serial No.08/382,817) by adding thermoplastic
fibres and partially melt these, the second (US Serial No. 08/633,630) by adding
a chemical binder.

However, it has been realised, that in spite of more complex technologies all
modifications are still limited by the inverse relationship of wicking height and

- wicking flux, i.e. wicking height can be increased, but at cost of reduced wicking
flux. There has been no recognition of the ability to improve both at the same
time.

Surprisingly, the inventors have been able to overcome this incompatibility by
carefully selecting the criteria to asses materials and thus identifying the
appropriate materials to satisfy these characteristics.
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A further ghindfitingsudhemataiet i nvention are materials with both increased
wi cki ng height and flux at the sane tine. ' _

Summary of the invention

Surprisingly, it has been found that it is possible to select materials which are
particularly useful as fluid distribution material by having one preferential fluid
distribution direction and being characterised in that they have a wicking time of
less than 120 seconds and a cumulative flux of more than 0.075 grams /cm2 /
second for said preferential fluid distribution direction at 12.4 cm height, when
applying the vertical wicking test as described below.

It further useful selection criteria for such materials is a non-isotropic fluid
distribution behaviour, expressed in that the wicking time in the preferential
distribution direction is less than 80% of the wicking time of perpendicular:
direction at 8.3 cm height, when applying the same test.

Such selection criteria have been applied to various materials, whereby one

class of distribution materials, which have been submitted a special mechanical
post-formation treatment, have shown particularly good resulits.

Brief description of drawings
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PCT/ US97/ 091240 applications such as in absorbent articles, which are infended to support the
fluid transport mechanisms in such articles. Such articles generally have two
centerlines, a longitudinal and a transverse one. The term "longitudinal” as used
herein, refers to a line axis or direction in the plane of the article, that is generally
aligned with (e.g. aproximately parallel to) a vertical plane which bisects a
standing wearer of such an article into left and right body halves. The fluid
transport mechanisms may then be required to effectively use absorbent material
which can be spread in the article over a larger region than the loading regions,
i.e. this region of the articles where bodily discharges are disposed onto the
surface of the absorbent article. Such transport can occur through driving forces
such as gravity, which will not allow fluid distribution against the direction of the
gravity, and hence often not satisfy requirements as set out for absorbent
articles, whereby fluid needs to be transported from the loading point, where
discharged fluids are dischareged onto the absorbent article, to other parts of the
article, which are positioned "higher", i.e. upwards against the direction of gravity.

This wicking is generally achieved by exploiting capillary forces, and can be best

assessed by testing the materials in the ver’acal orientation, i.e. positioning these
along the direction of gravity.

Vertical wicking

A key functionality of the materials according to the present invention is the
combination of increased wicking height and flux .
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against gravity.

flux.

These parametef can be easiest determined by using the vertical wicking test,
such as specified below, measuring the ability of a material to transport fluid
through its interal voids (such as pores) at constancy or absence of external
forces, such as gravity or centrifugal forces. Essenﬁally, a specimen of the
material is placed in a vertical position extending out of a fluid reservoir. The
transport against the gravity can be monitored by measuring both the upward
movement of the wetting front and the amount of fluid which is picked up by the
material.

Wicking height can be easily increased by decreasing the effective pore size of
the distribution material, according to the generally known Lucas-W:shburn
relationship for capillary systems, which often has been applied o aiso
approximate porous systems. For a given fluid - be this urine or menstrual fuid -
and a certain material exhibiting a certain surface energy, the required capillary
(or pore) diameter can be approximated to allow wicking up to a certain required
height.



WO 97/ 45087 i

PCT/ US97/ 09124 6 As absor bent
articles canvbavasesygni ficant di mensions due te the anatony oFCERES70N34r er
and the dinmensions of the absorbent article, the ability of w cking high up
Is inmportant, and vertical w cking di stances7such as 12.4 cm (5 inch) or
8.3 cm (3.3 inch) can be typical for realistic conditions. Equal Iy

i nportant is the anount of fluid which has to be transport ed.

Char acteri sti OObﬁﬁdsmSNﬁéri diming dorf=rge wickinge heighs,t this) rélfion! rezjuiresi small

| oadi ng, in voidi at 75 m per voiding, and voiding rates of up to
15 m / sec. ‘g""q}'ﬁﬁa'hg&{for the ability to transport significant

anobunt s becomnes obvi ous. There is, however, a further need for | ow

mat eri al usag?’é@&%{)e'd%&’ maﬁ‘év%@ﬂlﬁri%ﬁl ﬂ’gsﬁopéblg%eﬁéﬁ&lé Iﬁgﬂ é?HEuﬁt% dﬂi.PHf SR8

and fit requi 'O
al | ow t r ansporthectumulative ity farssugh fluids thagugh sushra roatesial W\'ﬁhoﬁlgﬁ"apajﬁﬁl is

cross section g%nﬁ#&f%ehbéh ﬁmsS.sC%useaeawmé YhigR ﬁﬁéﬁ\%?sﬁi%trbﬁ g&re low

"vertical w cki ra,rre er, efiné the | ativ

of fluid bei ngoeefmﬂ%'m 'iﬁ%fh GRPT%??R}@H digg to.the Hagen- ‘Boisseuile
Cross-section glatiiship)al | n a certain time; expressed in m/cnk/sec, and
by the time the fluid front penetrates up to a certain height in the
‘mat eri al against gravity. These paraneter can be easi est determ ned by
usi ng the ver tTiws, whilst copvertional materialseexhibit eithérddrgesheightsreambinethwith dow
s porbs) at GURCOLAIgS Bk YALRROA oW tibibhts, it Hal kel ol Bt i rdle i Ea
centrifugal foovarcomessunit asbyynaterisiscdesasivedrfurther belﬂm,@nﬂeprov@lrpg aced in

a vertical positi %S?WISE‘H o"6F (R85 t?nfanaﬁd) L§e‘éoh6§ea"ﬂ63bﬁoreTﬂ%ferabpa!b°§%0fﬁan 50

‘agai nst the gravity can be“npnjt n t he "upward
movenent of the wesewsrtpdﬁiat%{ﬁgl 'Pfﬂze\éﬁlﬂj ?Aéﬁ‘gm?pd whi ch is picked up by
t he mat er i alandatmg:gamgth(igght can be easily increased by decreasing the

ef fective pore sisgof ol N UiSiddal"bi6HS TSR, SBAEMbAP nBrd "fhan 0.12

general ly known L
mi/sec/cm2 and even more preferably more than 0.25 mi/sec/cm2.

Preferential wicking direction

| Beyond the effect of high wicking flux to high wicking heights, it is a further

aspect of distribution materials according to the present invention to have a
pronounced preferential fluid transport direction, i.e. fluid transport in one
direction is better than in the others. '

In order to expiain this in more detail, the following Cartesian coordinate system

with three perpendicular axis x, y, and z will be used and explained for a sheet
like roll-good (like conventional tissues, or nonwoven):

The length of the roli is the x- direction. Often, thns is also referred to as the
“machine direction” of the web.

- The thickness is defined as z-direction.

-  The remaining axis (often aiso called “cross direction”) is the y-direction.

Because of the above mentioned anatomical requirements and desire to provide
well fitting and comfortabie absorbent articles, such articles - and also the
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Preferenti ﬁ,r] ction Beyond the effect of high wicking flux
to high w %ll?l ng gﬁ@m Is a further aspect of distribution
materials according to the present invention to have a - -

" Thus the liquid transport should be preferentially in x-direction when compared to
y-direction.

Also, in many designs fast z-directional transport is not desired, in order to not
prematurely over saturate the fluid storage capacity around the {oading point, but
to rather allow spreading of the fluid across the full area of the article.

Comparative materials already exhibit a certain non-isotropic fluid distribution
behaviours; e.g. EP-0 548 714 (Serbiak) is describing absorbent materials, for
which upon loading in an horizontal position the wetting stains tend not to be
circular, but spread in one preferred direction more than in the other. This
horizontal spreading, however, is a different mechanism than wicking, as it is
dominated by gravity driven “free flow” essentiaily "flooding” the structure though
large (and preferentially not collapsing) pores or voids, which exhibit low capillary
forces.

However, it has been found, that for distribution materials whereby the transport
is based upon wicking mechanism, this spreading ratio is not sufficient to provide -
good performance, but that non-isotropic behaviours is desired also for vertical
wicking, namely both for wicking height and cumulative flux. Hence, such
material properties are a special aspect of the invention. It could be observed,
that preferred materials as described below have significantly reduced wicking
times in the y directional wicking compared to the x-directional wicking.
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such that it ?‘?"@ée'gi pef Wﬁi@%ﬂﬁ%eﬂ?ﬁ%?#% s pore ohapes, %’Bma}%l 3 sperific
the Iength di msrasigemert ofithe poresdelative toppahdother,aice. s sohhantibh! arrangement
article and W?ﬁgé% gpgiﬁégewzé)gnggﬁggnt material in the regions nore

renot e from adi ng poln € same time, "cross-directional™
transport in y- direction of the material is less desired, as there is a

oot g e hOSUBITANeD eVl 0 o 1 e ool
l'iquid transpdHidsSs P UripeSmenses) it is;desirable, dbatf the matarialsnarer exhibis a
y-direction. certaifl bydrophilicityy designs fast z-directional transport is not
desired, in order to not , '
This, however does not mean, that these have to be completely hydrophilic (i.e.
have a wetting angle for water of approximately zero), nor that this hydrophilicity
has to be uniformly across all surfaces in all regions. '
Generally, hydrophilicity can be achieved by starting from hydrophilic base
materials, such when using cellulosic fibres, or polymeric material - which mostly
are relatively hydrophobic - with resin incorporated or surface applied
surfactants. Alternatively, the distribution material itself can further be
hydrophilicised as such, e.g. after forming a web comprising hydrophobic
materials, this can be rendered hydrophilic by addition of surfactants.

A specific aspect of the invention relates to the modification of conventional
materials such as to then satisfy the requirements as laid out in the above.

Such conventional materials generally have due to their formation process a
random arrangement of pores with different size and shape. An appropriate post
formation treatment can be applied to modify the pore size, shape, and
respective arrangement. Additionally, in order to be suitable for such a post
formation treatment, these materials must be plastically deformable, i.e. must
neither be too brittle to break upon deformation, nor too elastic to immediately
“spring back” to the pre-modification pore sizes/shapes etc.



prematurely over saturate the fluid storage capacity around the |oading.
poi nt, but to rather allow spreading of the fluid across the full area

of the akd Conparative materials al ready exhibit '
non- |sotrop|cﬁ?PU|d di stribution behavi ours; e.g. EP-0 EE@ ?&ﬁh?§5rbiak)
i s describing absorbent materials, for jgwhich upon loading in an

hori zontal position the wetting stains tend not to be circul ar, but
spread in one preferred direction nore than in the other. This
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good perfor-rranaesedmu ﬁ&a&ymathwwimgé@nmceubsnaﬁ diet red al so for
verti cal WIC |r% &rre for wi cking height and cumul ative fl ux.
Hence, such t P r%ﬁé\?‘tles are a speci al aspect of the invention.

It could be observed, that preferred materials as described bel ow have
significantly red_uced w cki ng times in the y directional w cking
conpared to the x-directional w cking. WO 97/ 45087
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Fluid distribution materials Wthout wishing to be bound by this theory,
it is believed that, in order t o_achi eve t he novel effect of conbini n?
S

super i or pé\r widleNapetypf regiientdibras gambegnyisageds i) perfgrmiwell im gnaterial
meterial s basrding G thepresent iriightisAnA Pah ﬁdﬁl%érpan%ynthemrmrés %%bh%s' y

he_por es’ Beng 6%3?@ cipaialBfenptatephdiaitle; ARNRHEE, ARG, TBPIBGY o5
of di ff er epolylefinscodcarnbimations thereof e.g. in bi-component fibre form, a particularly
preferred fibre is a chemically-stiffened, twisted buiking cellulosic fibre.
As used herein, the term "chemically stiffened, twisted, and curled fibres™ means
- any fibres which have been stiffened by chemical means to increase stiffness of
the fibres under both dry and aqueous conditions. Such means include the
addition of chemical stiffening agents which, for example, coat and/or impregnate
the fibres. Such means also include the stiffening of the fibres by altering the
chemical structure of the fibres themseilves, e.g., by cross-linking polymer chains.

Fibres stiffened by crosslink bonds in individualised (i.e., fluffed) form are
disclosed, for example, in Bernardin, U.S. Patent 3,224,926, Issued December
21, 1985; Chung, U.S. Patent 3,440,135, Issued April 22, 1969; Chatterjee, U.S.
Patent 3,932,209, issued January 13, 1976 and Sangenis et al., U.S. Patent
4,035,147, Issued July 12, 1977. More preferred fibres are disclosed in Dean et
al,, U.S. Patent 4,822,453, issued April 18, 1989, Dean et al., U.S. Patent
4,888,093, issued December 19, 1989, and Moore et al., U.S. Patent 4,898,642,
issued February 6, 1990. .

Without wishing to be bound by theory, in addition to being hydrophmc
these stiffened fibres are preferably substantially "homified". Thus, the cell walls
do not swell appreciably and maintain the void volume within the network when
wetted. Chemically stiffened, twisted, and curled cellulosic fibres provide
permeability, flexibility, and increased hydrophilicity. _

For exemplary purposes, other polymeric stiffening agents which can coat
or impregnate cellulosic fibres include: cationic modified starch having nitrogen-




Wien the distribution materials will be used to transport essentially
aqueous -fluids- (such as urine or nenses) it is desirable, that the

material s a\;vﬁ ?39'#182' t a certain hydrophilicity Thi s, hovwvigtsstRes4not
nmean, that e ve to be conpletely hydrophilic (i.e. have a wetting
angle for water of approximately zero), norjthat this hydrophilicity has
to be uniformy across all surfaces in all regions. General ly,
hydrophilicity can be achieved by starting from hydrophilic base
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Gener ai 1y havaamble. o Hie . crirErca avaiiapit Bl SENTIDIA “tmalResBll A® oytec
pores with di ffdusties, dVest RattessanydNJ, AdSap pinder the dradesnamefBarezt i 0631 NC);
rr angenent 3R feisaliphyde Hil plelaiiing Yofinaldehyas e, "By pdlfehgieninine
formation tretasistA general digsertatignsonweat strength esing vtilisetkindhgnarer art, and
must - nel U hegeRéralip lichblechbroi el be RUrERird TARPOonbgfapt efied No.C200
mredi At el y g K pabdr LG PLSeOr GRLhAMkaP A oliafion of 18 Fuls arid
PCT/ US97/ 0912paper Industry (New York, 1965). N 10 Whi | st many
P T recent 1ok PERTRRET 1 Jud depiba U o g
wet -1 ai d websstiffened bymeans of chemical refaction. t Fprexample ceossbakingeagertsrcan
mechani cal  defar gBLfiG to the fibres which, subsequent to application, are caused to
chemically form intra-fibre crosslink bonds. These crosslink bonds can increase
stiffness of the fibres. Whereas the utilisation of intrafibre crosslink bonds to
chemically stiffen the fibres is preferred, it is not meant to exclude other types of
reactions for chemical stiffening of the fibres.
In the more preferred stiffened fibres, chemical processing inciudes
_ intrafiber crosslinking with crosslinking agents while such fibres are in a relatively
dehydrated, defibrillated (i.e., individualised), twisted, curled condition. Suitable
chemical stiffening agents include monomeric crosslinking agents including, but
not limited to, C_-C_ dialdehydes and C_-C_ monoaldehydes having an acid
functionality can be employed to form the crosslinking solution. These
compounds are capable of reacting with at least two hydroxyl groups in a single
cellulose chain or on approximately located celiulose chains in a single fibre.
Such crosslinking agents contemplated for use in preparing the stiffened
cellulose fibres include, but are not limited to, glutaraldehyde, glyoxal,
formaldehyde, and glyoxylic acid. Other suitable stiffening agents are
polycarboxylates, such as citric acid. The polycarboxylate stiffening agents and
a process for making stiffened fibres from them are described in U.S. Patent No.
5,190,563, issued March 2, 1993. The effect of crosslinking under these
conditions is to form fibres which are stiffened and which tend to retain their
twisted, curled configuration during use in the absorbent articles herein. Such
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- Second, High Surface Area type Fibres

Fluid distribution materials according to the present invention further comprise a
high surface fibre to provide capillary pressure (or suction) to the fluid absorbent
member. These high surface area fibres are generally small and highly
conformable. They provide the substrate with capillary pressure well in excess of
the capillary pressure found in the bulk-providing chemically stiffened, twisted,
and curled fibres (unrefined) alone.

Whilst also synthetic fibres such as having a very small diameter ("microfibres")
or having a special surface configuration are contemplated to be suitable, a
presently preferred fibre for this high surface application is the eucalyptus family
of wood pulp fibres. Eucalyptus provides desirable capillary pressure
characteristics in combination with the chemically stiffened, twisted, and -curled
fibres and will not easily pass through the forming screen, as does a significant
amount of the cellulose fines described below. Particularly suitable eucalyptus
fibres include those of the eucalyptus grandis species.
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agents and a process for making stiffened fibres fromthem are described
in U S. Patent No. 5,190, 563, i ssuedindingimeans 993. The effect of
crosslinki ng under these conditions is to formfibres which are

tiff d d which tend t t
stiffened an Relét?ve toe gonvgntgéa non-strlerned cellulosic fibres, the crosslinked, twisted,

stiffened fibres in combination with high surface area fibres described above form
lower tensile strength sheets, particular in a wet condition. Therefore, in order to
facilitate processing and provide product-specific mechanical properties, in both
wet and dry states, a binding means is preferably integrally incorporated into or
onto the web. This can be done by adding the binding means to pulp prior to
web formation, by applying the binding means to a wetlaid web after deposition
on a forming wire, and before drying, after drying, or a combination thereof.

Whilst the specific bindings means to provide this certain strength to the formed
web is believed to not be critical to the fluid handiing performance, thermoplastic
fibres have been found to provide a preferred option, and a chemically bound
web an even more preferred execution. "
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Sept enber 14, 1993, respectively, to Mary L. Mnton and entitled "Pulp ,
Tr eat ment t hod Second, Hi rea type

Fbres R GRPEIaTSY EXePUiPn e Ml disibulion matedal demniiassca watlpiL ety
further comwfstiffened celiulgbicHibrés ehereinithe welpisreinforceapvith betweare aboue0¥or
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the bul k- preyitefifioiastit BihdingSiiatdrtl rovidésSbERY sitedst fitbredtiibhS' the
(unrefined)  aliog Fibres with either other binding fibres, chemically stifiened, twisted, and
curied cellulosic fibres, or high surface area fibres. Such thermally bonded webs
can, in general, be made by forming a web comprising the stiffened celiulosic
fibres and thermoplastic fibres, which are preferably evenly distributed
throughout. The thermoplastic fibrous material can be intermixed with the
stiffened cellulosic fibres and fine fibres in the aqueous slurry prior to web
formation. Once formed, the web is thermally bonded by heating the web until
- the thermoplastic portion of the fibres melt. Specific non-limiting examples of -
~ suitable fibrous materials include polyester hot melt fibres (KODEL 410),
bicomponent fibres, tricomponent fibres, mixtures thereof, and the like.

In addition, a crimped type polymer-based binder fibre will contribute added bultk
to the web. A presently preferred polymer-based binder fibre of the crimped
variety is Hoechst-Celanese Copolyolefin Bicomponent fibre, commercially
available under the tradename CELBOND® from Hoechst Celanese Corporation,
type 255, lot 33865A, having a dTex of about 3.3, a denier of about 3.0, and a
fibre length of about 6.4 mm.

The thermoplastic binding materials useful for the fluid distribution members
herein also include any hot melt adhesive which can be melted at temperatures
which will not extensively damage the cellulosic fibres.. Preferably, the melting
point of the thermoplastic binding material will be less than about (175°C),
preferably between about 75°C and about 175°C. In any case, the melting point
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atent 4,590,114. _ :
~ As discussed previously, scrims such as tissue sheets and other water pervious
nonwoven sheets can be used as external support in addition to or in place of

the binding means described above. .

An even preferred starting material comprises chemical binders. The chemically
bonded web properties significantly control and maintain the wet/dry tensile,
flexibility, and resiliency, permitting extensive mechanical treatment after the web
formation step, while maintaining acceptable wet/dry tensile strength and
resiliency. '

Such chemical additive binding means for increasing physical integrity of the
absorbent member and/or facilitating processing of webs, especially wetlaid
webs, can be resinous binders, latex, and starch known in the art for providing
increased integrity to fibrous webs. Suitable resinous binders include those
which are known for their ability to provide wet, dry, or both wet and dry strength
in paper structures, such as can be found in TAPPI monograph series No. 29,
Wet Strength in Paper and Paperboard, Technical Association of the Pulp and
Paper Industry (New York, 1965). Suitable resins include polyamide-
epichlorohydrin and polyacrylamide-glyoxal resins. Other resins finding utility in
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Cel anese o] j | | ' ondi ng_,at
Mbre. i nomtchc bfttictiarly CARRE Mnodii s@ifches fray. #b, fiid, SRfylag 2pengcal
survi ve t hadditives tinrthegpresené Joventiome Such reatiopics starph| materials,c geneesily
proper ti eSpyidy Vﬁtﬁr‘ritﬁbgenc%ﬁtémin% _oﬂ?é HiithNad Hmif! QFHrersLﬁHa' Hn?thylol
flexibility, and resiljefcy, thus permttl ng extensi v chanical” "~
~treatnment GQUPE %Mitﬁiméﬂ?)ﬂ e:ohtained fomdiational Starcheangd Ghemical
resili encyCom?rFm@.noa%ﬁmhM@@bt,l mlﬁéﬂfej.! Qtl?h_rﬁhtﬁfablé’ﬁmdé@s ti?ﬁﬂ@dé,gl _
conpri ses a wetl ai.g. of stiffened cellulpsic fibres wherein the web is
rei nf or cedg'o\i ¥R MI\MV%F t9, Bolyassylic ?%g'a%‘swmggé)&o%?'ep@&!m%aﬁﬁmen about
5%to abouTheSeyelnof ehemidalraddifive bimdersewhichoate ddded wilotypicdii beffrom
Lher mopl asgpG A4 Go R §% ' Btal WIS Welidht basis. Chemical additive binders which
are hydrophilic, however, can be utilised in larger quantities. If the chemical
binder additives are added to the stiffened fibres in aqueous slurry, conventional,
nonstiffened cellilosic fibres or high surface area cellulose is preferably also
present, to enhance retention of the chemical additive binder. Chemical additive
binders can be applied to dried or undried webs by -printing, spraying, or other
methods known in the art.
In addition to the use of a chemical binding means, fiuid distribution materials
may also benefit from the integration of a thermally bonded polymer micro web in
the material as explained above. . '

Material Formation Process.

The constituent components of the preferred starting materials for fluid
distribution materials according to the present invention may be blended together
and formed into webs by a variety of methods, including wet-laying methods, air-
laying methods, carding, and other methods, of which wet-laying methods are
presently preferred.

Techniques for wetlaying cellulosic fibrous material to form sheets such as dry
lap and paper are well known in the art. These techniques are generally
applicable to the wet-laying of the stiffened fibres to form wetlaid sheets useful' in



t he thernopl ast i-c bi ndi ng materi al provi des bond sites at intersections of
the -"binding fibres with either other binding fibres, chemcally "

stiffened, W\‘?ﬁ'ﬁ/ﬁ‘ﬁs and curled cellulosic fibres, or high spetassnemsa
fibres. Such er mﬁly bonded webs can, in general, be made by formng a

web conprising the stiffened cellulosic fipres and thernoplastic fibres,
whi ch are preferably evenly distributed throughout. The thernoplastic
fibrous material can be interm xed with the stiffened cellulosic fibres

and fine fibr &E éBséﬂ%naatraeuﬁe§ bv 'tﬁe¥ uWéernt oS iiedble v&étrawq fébhnﬁawés include

formed, the I's thermal ond ating the b unti
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added bu en p gueo nsp sessihgn xo ioAs,
of the crinpe ; e

fibre, comer gegﬁ#?ér aé%%rfq%d[;b ?re@%@g ﬁ'g@%&hﬁa@t‘ %ﬁ%& r oh1 paper
Hoechst Cel anﬁwll@mﬁﬂme%n type 255, |ot 33865A, having a dTex of

about 3.3, a grfpbﬁ%rélfwéﬁﬂidtwébg cal"¥le fradd ppiceploBfic/agfBBU: sl BFibres
de

- The thernopl a Inding materials_us stributi

menbers  her @ntoA fFAMINQUROTIIRG Wire, Aewmatening:the wetip) damwﬁpfgrm@w%wab
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about 175[ er r betwéen abput 802%tdred @mbout 0R2%pptatal slurry Weight basis 7 Deposition of
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processing. Conventional designs of headboxes known in the art for drylap and
tissue sheet formation may be used. Suitable commercially available headboxes
include, for example, open, fixed roof, twin wire, inclined wire, and drum former
headboxes.

Once formed, the wet web is dewatered and dried. Dewatering can be
performed with foils, suction boxes, or other vacuum devices or gravitational
flow. Typically, dewatering increases the fibre cohsistency to between about 8%
and about 30%, total wet web weight basis, preferably between about 8% and
about 23%. Dewatering to consistencies above about 23% may require wet-
pressing and is less preferred. After dewatering, the web can be, but is not
necessarily, transferred from the forming wire to a drying fabric which transports
the web to drying apparatuses. '
Drying of the wet web may be accomplished utilising many techniques known in
the art. When thermoplastic binding materials are included in the web, is
particularly important that the web be dried thoroughly and uniformly at a
temperature which fuses the thermoplastic binding material to other fibrous
materials, but not so high as to cause the thermoplastic binding material to flow
into the void volume of the network. Drying can be accomplished via, for
example, a thermal blow-through dryer, a thermal air-impingement dryer, and
heated drum dryers, including Yankee dryers. The wetlaid webs are preferably



Preferably, the thernoplastic fibres will not significantly inbibe, or
absorb aqueous fluid. However, the surface of the thernoplastic material
can be hlic or hydrophobic. (As used herein, the

" hydrophi‘??gﬁﬁgﬁ‘é "hydr ophobi c" shall refer to the extentl’[’:{:?fcgj§§ ’?gclﬁ‘the
surfaces are wetted by water.) Hydr ophii8i c material becones nore
preferred at higher thernoplastic |evels, particularly at |evels above
about 40% Thernopl astic fibres for use herein can be on the order of

about 0.1 gfedQoiiemletion (§eheraiN to AbfY Eordistentied Bethash ; o%t@%b/g?o gBBHf
3.0 cm The, t her nopl astiT | referably nmelted by through-air bonding,
however ot ﬁg‘r?%)- %Fh@@gb&m/cﬂ# Z&éjlfvﬂvr dried web d%tp,regﬁtéhfn ineiaased\such avdikee,
et E; a{ edn?écﬂmmh D85 wellknvavreirc thedag suoh zg@t@r}é@ng\tné lv?%t ﬁﬁngtégqayr\ﬁéeidiyer
subj ected ta,he i ng on one or bo aces o e web. is
t echni que i@%?&’f’%’g‘g’?&% further detail in U S. Pat ent 4,590, 114. As
di scussed bn edditios tp, preferred wetlaiingsprocesses efithe types dieschibed \abiove, padart ous
_ honwoven s : : t . t gl § t .| ace
o tho pisaie FRnaialaRE i€ mdy 156 MesiRRE Yo, torth 319 pbbEeC roetipBls
mat eri al cacperding tohdhe cpresent daventiam by Hairiaying| ycardingnderd otker suitable i es
signi ficantfmheggtrol and maintain the wet/dry tensile, flexibility, and

resiliency, permtting extensive nmechanical treatnent after the web
formati on step, while maintaining acceptable wet/dry tensile strength and

resiliency. Such chem cal additive binding nmeans for increasing physical
integrity of the absor bent meger Eand/ !or Eaci |itating processing of webs,
especially wetl aid webs, can He2 ¢ i t, | at ex, and starch known
in the art for providing increased integrity to fibrous webs. Suitable
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Essentially, this process provides mechanical treatment of the web, by feeding
the starting material through at least two rolls each with circumferential ridges
and grooves, which are run at such a close tolerance that the web undergoes
permanent deformation. ' '

Referring to Figures 1 and 2, the essentially untensioned starting material 1 is
directed through an incremental cross-directional web stretching system 20
employing opposed pressure applicators having three dimensional surfaces
which at least to a degree are complementary to one another. In a preferred
execution, the web 1 is directed by idier rolls 11 and 12 to pass between the
ridges and grooves of the surface 22 an uppermost corrugated roli 21and
respective intermeshing grooves and ridges of the surface 26 of the lowermost
corrugated roll 25. While the exact configuration, spacing and depth of the
complementary ridges and grooves on the uppermost and lowermost corrugated
rolis will vary, depending updn such factors as the amount of tensioning desired
in the web and properties of the web itself, such as basis weight and resiliency, a
specific preferred execution has an essentially rectangular profile as
schematically indicated in figure 2, whereby - such as for treatment of a web



16 this invention are urea fornal dehyde and nel am ne fornmal dehyde
resins. The nore conmon functional groups of these polyfunctional resins

are_nitroge i ning groups such as ami no groups and net hGhses/o9i4lS
attached to'%voa?/?ébtgzen. Pol yet hyl eni mine type resins may also find utility

in the present invention. A presently prgferred chenmical additive
bi ndi ng neans is the commerci al ly avail abl e pol yacryl am de-gl yoxal resin
mar ket ed by Cytec | ndustries, West Patterson, NJ, USA, under the trade

P . 631 NC. . ' LONi Co: e .
ot arches ray  d1Mng prhasis weighs Uit oo 66 inga SR8, CapRE & kBl 1.5 mm -
i nvention. Sudheqgbbves 81shave b widtle 322051 gemdhelridges 3% dhaveecal widthh36 of 0.6
it Cai i ; :
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Cor por ati on, |'OORt r [ ] : bl gerradil o
nclude, - DUlathit §Almin. RISE hdiCateBTh iRy 216 té bbsshotionbilthe vigt'e!

pol yvi nyl acetate. I eve chem addi tive binders which are added
will typically be from about 0%to about 5% total web weight basis.

_Chelm' cal addi th)fe_mFébﬁdQ’](a"vin#”'idlﬁere_mr r&peifb_:eﬁhimés(?d_m $RIn sm&dldagbeltédéméd
LT eB ok b A8 bercol adantagusis i e i) Jio
fi Er es or hi githeuidgese38todbe betweers 0% and:80%:bf thewwidth 3Profsthet grooves 31,
- enhance retent t [ e+hin c v
" binders can bedrgg%%lgdggw%%{ngg’a)ﬁr&gcﬂcﬁq%d %bgﬁ%s%mel %08@% gji ﬁB?“'Sr be
“other  net hodeldted o the caliper-ofithe treateddueb, and not Bae:ujsidedhea'angerdfe@% to
bi ndi ng neans, | ﬂes%a{ td Lo so benefit fromthe
I nt'egration ofﬂgj ?Jngfr mal §bggyég§rg§m&h§%%ga§eogtl n the material as
expl ai ned above. Mat eri al Fornmation Process.

The constit uenthe gegrsEe ot dvéilap 30 oF HlecbpBosiig Pelaks brities Ebfl§aled rdisUhdy of

distribution materials cqording to th resent invention may be bl ended’,
Loget her  —andEphete Atjustady 8%, 8sirei fe AySdtcs dHiRF left e, mechanicai
wet - | ayi ng nettreatmentiin the webyi ng net hods, cardi ng, and ot her nethods, of
whi ch wet:laying nethods are. presently preferred. Techni ques for

wet | aying cellulosic fibrous material to formsheets such as dry lap and
paper are wel |Thenowaximum overap 3917a dlictatest by iopecational cgpstraints,such as running

such an equipment effectively, and by material properties, which might result in
perforation or cutting of the web at too strong treatment. It has been found, that
this overlap should not exceed 80% of the caliper of the web, preferably be not
more than 33% of the caliper of the web, and even more preferably to be not
more than 25% of the caliper.

The minimum overlap 39 is defined by the limitation, that the web is actually
mechanically treated. This requires, that the distance of the corrugated rolls,
which are arranged such that they could intermesh if the distance would be
narrowed, is less than the caliper of the web. Then, the "overlap" as used herein,
is smaller than zero, and the lower limit of the overlap to be useful for the current
invention is about -100%. Preferably, however, the overlap should be more than -
15% and more preferably more than +5%. A partiéutarly preferred setting for an
overlap to treat a web of 150 gsm and a caliper of 1.5 mm has been found to be
+13%.

The materials of the corrugated rolls 21 and 25 can be any suitable material to
allow appropriate shaping and to withstand the pressure which the rolls exert to



applicable to the wet-laying of the stiffened fibres to formwetlald sheets
useful in WO 97/ 45087
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preferred. After dewat ering, the web can be, -but is not necessarily,
transf err eguliist This Ral Bl Gelbhied by? rétetinlf 1d e’ Sratlirsl profils> 38! ‘other
profiles can be used. The grooves and ridges can be in triangular, trapezoidal
shape, or more rounded, e.g. in sinusoidal shape, or any other shape allowing
intermeshing of two rolls. Obviously, for such arrangements, other preferred
dimensions can be readily elaborated for optimal performance.

Whilst a currently preferred execution has uniform arrangement of the ridges and
groove both in circumferential and axiat direction of the corrugated rolis, specific
executions can comprise regions with different patierns, be this in an axial
arrangement, e.g. widths of grooves and / or ridges changing across the axial
direction of the rolls, or be this in circumferential direction, e.g. the ridges and
grooves have a changing depth across the circumference of at least one roll, or
at least one of the rolls has an macroscopically curvatured shape, e.g. is thicker
in the centre portion than towards the edges.. |

Also, the use of more than two corrugated rolls can be beneficial, such at when
to avoid too strong treatment in one step. Thereby, a further roll of the
characteristics of roll 25 can be positioned such that its corrugations also
,‘ intermesh with the corrugations of roll 21. Whilst the corrugations of this roll
"‘\ should be aligned with the ones of the roll 25, the depth of intermeshing can be



the web to drying apparatuses. Drying of the wet web may be acconplished
utilising many techniques known in the art. Wen thernoplastic binding

material s angg |9|9§%d#;ed in the web, is particularly i nportantpéﬁ@ggﬁobﬁ,,meb
be dried thoroughly and uniformly at a tenperature which fuses the

t her mopl astic binding material to other fi us materials, but not so
high as to cause the thernoplastic binding materi al tofI.ow into the void
vol une of the network. Drying can be acconplished via, for exarrpl e, a

t hermal bl ow ough dryer, N | aichc i npl ng,. dr at.ed
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A further enhancement of the process can be achieved further adding a process
step of heating the web, either by a separate process step directly after the post
formation treatment as disclosed in the above, or by heating the means that
applies the mechanical stress to the web, e.g. one or both of the corrugated rolls.
Preferentially, this is applied for webs comprising thermofusible materials (such
as the materials comprising thermoplastic fibres). The beneficial effect of this
additional heat treatment lies in that the webs can be formed such as to allow
relatively easy plastic deformation by the mechanical process, then reaching a
desired resiliency and/ or strength by the heat curing. '

It is further recognised that while the preferred processes herein disclosed
employ meshing cylindrical corrugated rolls, the present invention may also be
carried out utilising an intermittent stamping operation employing meshing
platens to incrementally stretch the web in question.

Without wishing to be bound by the theory, it is believed that the effect of the

incrementally elongating process is to create compression zones in the web at

the peak point of the corrugations, whereas strain is created in the regions

between the peak points. This leads to a modification of pore sizes, pore size
- distribution and or pore shapes, which is different in these zones.



Essentially, this process provides nechanical treatnent of the web, by
f eedi ng the starting material through at least two rolls each with

circun&ﬁ5§%%é§q ri dges and grooves, which are run at su a close
tol erance” 1 t he web under goes per manent def or mati ort STEPLHA, | ng to

Figures 1 and 2, the essentially unteazloned starting material 1 is
directed through an increnental cross#tlirectional web stretching system 20
enploylng opposed pressure applicators having three di nensi onal surfaces
whi ch at ast to a {ee are conglenentar to one another. In a_preferred

execut i <§1-' %9’%slh e cepkiastsd tparabossing.wherepy enly cedaipFegions: ween
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2, where His“"l?(r:%ﬁ (L)élfgtcrt@a ment of a vveb . WD 97/ 45087

. PCT/ Us97/ 09124 - 19 having a
basi s wei ght of about 150 gsm and a starting caliper of about 1.5 nm -

the grooves 31 have a width 32 of 1 nm the ridges 35 have a width 36 of
0.6 mm a di stance 37 from bottom of the grooves to peaks of the ridges
of about 8 mnm and - both at edges and corners and indicated by 38 -
snoot hed radii of about 0.1 mm Also indicated in figure 2 is the
cross-section of the web 1. For webs having different properties, these
di mensi on shoul d be adopted appropriately, whereby it has been found
advant.ageous to have the width 36 mpoid§ ridges 35 to be between 30% and
90% of the width 32 of the groovesgg%‘lﬂ'preferably bet ween 50% and 70%
The -wi dths of the grooves 31 should be

- The benefits of the present invention are exemplified by applying the post
formation treatment process to two prior art materials and by comparing the
improved fluid handling properties both to the one of these materials before the
treatment as well as to a number of other prior art distribution materials.

The first starting materials is a wet laid thermally bonded web as explained

above having a basis weight of 150 gsm and a density of 0.105g/cm3, consisting

of

- 45% by weight of chemically-stiffened, twisted cellulose (CS), commercially
available under the designation "CMC" from Weyerhaeuser Co., US;

- 45% by weight of eucalyptus type fibres |

- 10% by weight of CELBOND® from Hoechst Celanese Corporation, US,
type 255, lot 33865A, having a dTex of about 3.3, a denier of about 3.0, and
a fibre length of about 6.4 mm.

An alternative and even more preferred starting material is a wetlaid chemically

bonded web as explained above having a basis weight of 150 gsm and a density

of 0.094 g/em3, consisting of a fibre blend of

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

- 10%'y weight of eucalyptus type fibres,



related to the caliper of the treated web, and not be outside the range of
40% to 100 % of the caliper, preferably within 60%to 80% The degree
of overl ap @@ ®f4sbgve opposi ng peaks on the corrugated rol |l s negTO897/09aBUI Se
be adjusted, as desired, to produce nore or |ess strong nechani cal
treatnment in the web. The maxi mum over!| &3 39 is dictated by operational
constraints, such as running such an equi pnent effectively, and by
material properties, which mght result in_ perforation or cutting of the
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that the web is actually . mechani caIIy treated This requires, that the
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the web. Then, d far
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such as net al reaichel 24 om andi8.3.cnoas well as eespective cumulativerflux (tablect).  t oo

hi gh frictionchejiyeane! BReifidalif"BohdEd " Midtériall Whth' 8h! oveRAF CaepiY 0f€0.2 mm
provides significantly improved performance in both wicking time and flux at 12.4
cm. :

The thermally bonded material shows the same direction for improvements,

however to a lesser extent.

Table 2 compares for the same materials the wicking times to reach 8.3 cm in
CD and MD direction. This time two effects become clear: First, the desired
increase in preferential directional distribution as expressed by an increase in the
ratio of the CD and MD values. Second an increase in the absolute values in CD
direction at high large overlap depth values (0.4 mm) compared to the untreated
material.

Test Procedures
Unless specified otherwise, the tests are carried out under controlied laboratory

conditions of about 23 +/- 2°C and at 50 +/-10% relative humidity. Test specimen
are stored under these conditions for at least 24 hours before testing.

Synthetic urine formulation,

Unless specified explicitly, the specific synthetic urine used in the test methods is
commonly known as Jayco SynUrine and is available from Jayco
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t he peak point of the corrugations, whereas strain is created in the ,
regi ons between the peak points. This |leads to a nodification of pore
si zes, re sjize distribution and or pore shapes, which i ' rent in
Chese. zoNoTMSEET "\ 07/ 45087 P P Feiibbd bl
PCT/ US97/ 09124 6 22 Such a process
has to be contrasted to enbossing, mh%reby only certain regions of the
material are conpressed and other regions not, and also to the above
descri be nethod of stretching a fibrous web, thereby essentially deformng

al | of tiRhassaesuticals neompapyWeY Gampubill aPernsyvaniai dhe, lommylaniprathe: ee) .
It al so negAhetitCurie wr%.oa%ﬁ@i K@I;@.OVQPHWS,@&?B!SHJ h of NKaHZPOR,
processes, ich - havi regi QNs, erenj .densi s ,adj acen
to each ofh QIPr(ﬁ'v%iébg’lql*veﬁeﬁ%’loroige‘ﬁ?éﬁ'moﬂd (_@BBOQ ye Mjga@?r (A‘Y.C’f fle
Exanpl es chéhvdcdls mé icf seafentgradec Jhet pHrofaheisyntietie @rineis irf theedrdnge of

- appl yi ng ktgqoﬁ%t formation treatnment process to two prior art materials
and by cobp F g'the inproved fluid handling properties both to the one of
these materials before.the treatnent as well as to a nunber of other prior
art distribution materials. The first starting materials is a wet laid

thermal | y bonded web as expl ai ned above having a basis weight of 150 gsm
and a density of 0.105g/cnB8, conMefticalgvicking test

| The vertical wicking test is aiming at evaluating the time required for a fiuid front
to reach a certain height in a vertical arrangement, i.e. against gravity, as well as -
amount of fluid picked up by the material during this time.

The principle of this test is to place a sampie onto a sample hoider equipped with
electrodes in form of pins, both functioning to fix the sample in a vertical position
and to aliow generation of an electrical timer signal. The reservoir of the fluid is
positioned on a scale, such that the time dependency of the fluid pick up in the
sample resulting from the vertical wicking can be monitored. Whilst not being
essential to the test, the test is executed based on a commercially available
equipment, the EKOTESTER of Ekotec Industrietechnik GmbH, Ratingen,
Germany, which also allowed electronic processing of the data.

The test set up is schematically depicted in Figure 3 a and b.

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

* (310) to hold 929 grams of test fluid at a liquid level height (311) of 17 mm and a
sample holder (320). This reservoir is placed on a scale (315) with 0.1g
accuracy, such as manufactured by Mettler GmbH, fype PM3000. Optionally,
and indicated through the connection (316), this scale can be connected to an
electronic data gathering device (342).

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 duﬁng the test to ensure reproducible positioning
in exactly vertical direction (i.e. direction of gravity) at a reproducible immersion



of - 45% by wei ght of chemically-stiffened, tw sted cellul ose (CS),

comerci al’l y avai |l abl e under the designation "CMC' from Weyer haeuser
Co., US, -woo4asesby wei ght of eucal yptus type fibres - 1 mnysompdbahat of
CELBOND[ err] from Hoechst Cel anese Corporation, US, type 255, |ot
33865A, having a dTex of about 3.3, a deper of- about 3.0, and a

fibre length of about 6.4 mm An alternative and even nore preferred
starting material is a wetlaid chemcally bonded web as explai ned above
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cunul ati ve fiugheranade electr BIPR 27) isrRosifanad: & mp perdedhadpiddiecathiode
an overlap dgjctrofé gin dfthe balodY réws Thiedandde (327)Yand e YesatR6dés (I28)Carel N
both wi cki ngcér'zr?eectga Ctsg:}#é%aﬁtt:al}yzinﬁicaég] in figure 3a) (328) for two cathode pins and
the anode pin) to a timing device (341) aliowing to monitor the moment when the
electric circuit between the anode and the individual cathodes is closed, such as
by electrolyte test fluid in a wetted test sample which is positioned between these

electrodes.

In contrast to the general procedures outlined above, this equipment is
positioned and the test is executed in a temperature controlled hood set at 37°C
and not deviating more than 3°C. The test fluid is also prepared at 37°C in a
temperature controlled water bath for sufficient time to allow constant
temperature of the fluid.

The test fluid is filled into the reservoir (310) to have the fluid surface (312) in
level with the required height (311), e.g. by adding a predetermined amount of
fluid, such as 927.3 gram plus / minus 1 gram.

The test specimen is equilibrated at laboratory conditions (see above), and put
into the 37°C environment just prior to the test. Also prior to the test, the 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 cutters like a
scalpel or - less preferred - a sharp pair of scissors.
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PCT/ Us97/ ottkem, that the sample has only cﬁ(g,c; jcontact to the electrode pins and is not

contacting the perspex plate of the holder.

The sample holder (320) is then placed in a vertical position into the test fluid
reservoir (310), such that the sample holder (320) as well as the test specimen
are immersed exactly by a depth (333) of 12 mm into the fluid. Consequently, the
‘electrodes will now have distances (343, 338, and 339) of 44 mm, 83 mm and
124 mm respectively to the fluid level (312), respectively. As the immersion of the
sample holder does change the reading of the scale (315), this is tared by an
amount predetermined by inserting the sample holder without any sample, e.g.
by 6 grams.

It will be acknowledged, that the positioning of the sample holder (320) and the
test specimen in a non-tilted arrangement has to be very accurate on one side,
but aiso quick, as the material will start sucking and wicking at first contact with
the fluid. A frame (350) into which the sample holder can be readily inserted with
the fixation means (325) is also a part of the EKOTESTER, but other means to
achieve rapid and non-tilted fixation can be used.

The reading of the scale is monitored as a function of time immediately after
positioning of the sample. it has been found advantageously to connect the scale
to computerised equipment (340), such as being part of the EKOTESTER.

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
the three time values of one row, the further data refer to the average of all three
electrodes per row, which generally did not spread more than approximately +/-
5% from the average.
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Conmpany of Canmp Hill, Pennsylvania. The fornula for the synthetic urine

is: 2.0 g/: of KO; 2.0 g/l of Na2SO4; 0.2% g/| of (NH4)H2POQ4; 0.15 g/l
(NH4) H2PO4; 0.19 g/l of Cad 2; ad 0.23 g/I of Mgd 2. Al of the chemcals
are of reagent grade. The pH of the synthetic Uine is in the range of 6.0

to 6. 4. Thus, the data generated are Vertical w cking test The
vertical w cking
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~ by this time '
- andbythe cross-sectional area as defined by the caliper measurement and
the 10 cm sample width.

Density/caliper/basis weight measurement

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 applied 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. '

Absorbent structures and articles

The fluid distribution materials of the present invention can be utilised in
disposable products which are capable of absorbing significant quantities of body
fluids, such as urine, perspiration, menses, and water in body wastes. Such
articles may be prepared in the form of disposable diapers, catamenial pads,
adult incontinence briefs, tampons, and" disposable towels and wipes, and the
like. The term disposable refers to 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 a single use, and preferably to be recycled,
composted, or otherwise disposed of in an environmentally compatible manner.
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topsheet is indirectly jomed to the backsheet by affixing the topsheet to
intermediate members which in turn are affixed to the backsheet. Preferably, the
topsheet and backsheet are joined directly at the absorbent article's periphery by
adhesive or other attachment means known in the art. The topsheet may also
be adhered to the absorbent core.

A preferred disposable diaper or catamenial pad, for the purpose of this invention
comprises an absorbent core; a topsheet superposed or co-extensive with one
face of the core, and a liquid impervious backsheet superposed or co-extensive
with the face of the core opposite the face covered by the topsheet. Both the
backsheet and the topsheet most preferably have a width and length greater
than that of the core thereby providing small marginal portions of the backsheet
and topsheet which extend beyond the core. Frequently the backsheet and the
topsheet will be fused together in these side marginal portions. The product is
preferably constructed in a shaped configuration such as, but not limited to, an
hourglass shape.

An absorbent core or absorbent structure according to the present invention
comprises or includes a fluid absorbent member as described hereinafter. it
should be understood that for purposes of this invention that the term “layers”
refers to identifiable components of the absorbent structure, and any structure
referred to as a "layer" may actually comprise a laminate or combination of
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contact 10 thgnglob cho R ByBHRading diffeRstt coriPbAiondlGrid furkBbABFnraRidtists,
such as acquisition layers and storage layers, to provide functional attributes to
augment those of the fluid absorbent members of the present mventvon and
enhance the overall performance of the absorbent structure.
Optionally, a fluid pervious sheet (e.g., a tissue sheet) or other scrim may be
positioned between the fluid absorbent member and another component to
increase integrity of the fiuid absorbent member during processing and/or use.
Such sheet or scrim can envelope all or part of the fluid absorbent member only,
or simply be positioned as described above without necessarily enveloping the
fluid absorbent member. Also, optionally, any layer or structure containing
superabsorbent material can be enveloped with a fluid pervious sheet, such as a
tissue paper sheet, to obviate user concerns with loose superabsorbent material.



The sanple holder (320) is then i cal position into fhe test’
fluid reservoir (310), such th m @“H‘“Hﬂmmnder (320) as well as the -
test _specinen are inmersed exac - andepth* (333) of 12 mminto the
f1ui WO quent 1y, the el ectrodes wi |1 now have di SCIMERY343 333 and;
339) of 44 mm 83 mmand 124 mm 5§spect|vel y to the fluid | evel (312), ¥
respectively. As the imrersion of sanpl e hol der does change the

readi ng of the scale (315), this is tared by an anount predeterm ned by

i nser ol der without any sanple, e.g. by 6 grans. It will ~
be acﬁl\lﬂaﬂégg@@ﬁmkﬁ& he positioning )c/)f t[\rg sarrplg hol )cgler ?320) and the
test specinmen in a non-tilted arrangenent has to be very accurate on one

d al t.h t I | Ki t -
71 1ot TconFllis ipilbh sitelinlnaRing: orfk, pisstential i Blfiv o Smsised o) der
Cﬁn Eﬁ o[r Eaﬂatactemsmf irethati it Ihasta wicking timenofliess thas 220 secmidsoadm]! gart of
t he { .I ation g
can be usggma% ﬂ%h@; H?%Pﬁahe s"z@q@?ﬁﬂﬁ%ﬁ @Ea%gd g@gger%hh of time
i mredi at edistrbpution digection ati12:4 om heightsanpl e. It has been found

advant ageously to connect the scale to conmputerised equi pnent (340), such
as being Eart of the EKOTESTER As soon as the fluid reaches the first
c

row aRkd cFiiddistibution matedal accardipgitpsiaimyt chaemetenisedindbat (ibbhas aand t he
o, g e by bremouics sy e
further d2t¥%8 §Pﬁ3 Ot 58l p[ge \ﬂﬁl‘f}ld@ﬁ&ﬁm@f‘ t?fqré'on 2@5141 #® val.ues ~~

of one rohe,gme further data refer to the average of all three electrodes
per row, which generally did not spread nore than approximately +/- 5%
fromthe average. WO 97/ 45087

PCT/ U397/ Bhiid distribution material according to claim 1 or 2 furthepoharactrised inhe dat a

gener at edgyfteihe wicking time is less than 80% of the wicking time of perpendicular
direction for said preferential fluid distribution direction at 8.3 cm height.

4. Fluid distribution material according to claim 3 further characterised in that |
the wicking time is less than 50% of the wicking time of perpendicular
direction for said preferential fluid distribution direction at 8.3 cm height.

5. Fluid distribution material according to any of the preceding claims 1 to 4,
whereby the structure is essentially sheet like.

6. Fluid distribution material according to any of the preceding claims 1 to 5,
whereby the fluid distribution is taking place through pores of porous
structures.

7. Fluid distribution material according to claim 6 whereby the structure is an
open cell foam, consisting essentially of material which allows at least
partial permanent plastic deformation upon application of mechanical
stress.

8. Fluid distribution material according to any of claims 1 to 6 whereby the
structure is a fibrous matrix.




- the tinme dependent anount of ﬂlmﬂ mm“ﬂuumlﬂLcked up by the sanple
after’ " imrersion, and d for the fluid to reach
certain heighmsmmmm7F¥on1these fot acht of' the three hei ght sSPERVSPTHPIZ4 ant

val ues can be read and reported: First, the tines in s_econds until the

flluid front reaches the respective hei ght3§ Second, the "cunul ative fl ux"

for each of the heights, by dividing - t he anDunt of fluid plcked up by
the sanple at the tinme when this helq i s eached

time - and. byFmreuamatslxsa@@prdma 0 Haim &gommsmla wxmi@td%ast@ﬁrst and a
measur ement and dttP Be 16 fiRes2Whérety dl'hB first type of fibres is_stiffer than the
Densi ty/ cal |per/baS|s we t | ned area

such as by cuttin§eGPRdh t\éP% ergggeséj gﬂEW“P@%tﬁﬁﬁmm{]B’p& of gg bas @, higher

accuracy. Cali per gpgcifieauvface aredehanthefiggtitygse of fitresr e of 550  Pa (0.08
psi) for an test area-of 50 nmm di aneter. Basis weight as wei ght per unit

area expressed in g/nferr], caliper expressed in mm @550 Pa pressure, and
density expreq9edFi Fibrogécmﬁtmracmdmgdor(ﬂam By whereby theefirst type of fibre is a high
Absor bent structure The fluid distribution materials of
t he present mvenf?%‘&?@ o} "%Kﬁpl?ed in disposable products which are
capabl e of absorbing S|gn|f|cant quantities of body fluids, such as

urine, perspirgti PibrollS it %Ego%gtgl Salth %y, WRsH h%"ﬁ?st té@bt ngiSfe BYa

be prepared in th orm o s osa apers, cata

i nconti nence bri ef%suwlanﬁkih%os%ﬁésﬁﬂsf §aBF%fefa:§W) CgeHWéﬁhﬁ sliffenad; twisted and
| i ke. The term di gpasaklefiulogkdibyel 0 absorbent articles, V\/m ch are not

i ntended to be l'aundered or otherw se restored or reused as-an absor bent
article, i.e. they are intended to be discarded after a single use, and

preferably to1ie mehaﬂatnx acoordirigeth claim @, hehevieby thessezond typei of fibre is a
environment ally cRheLlRas R Ejntheti fre.

13. Fibrous matrix according to claim 9, whereby the first type of fibre is a high
surface area cellulosic fibre, preferably of eucalyptus type.

14. Fibrous matrix according to claims 8 to 13 being formed by a wet laying
process, and further comprising a binding component.

| 15. Fibrous matrix according to claim 14, whereby said binding component is a
thermoplastic material being mixed into the matrix.

16. Fibrous matrix according to claim 14, wﬁereby said binding component is a
chemical binder. '

17. Fibrous matrix according to claim 16, whereby the chemical binder
comprises polyacrylamide-glyoxal resin.

18. Absorbent structure comprising a Fiuid distribution material according to
claims 1 to 17.

19. Use of an absorbent struciure according to claim 18 in an absorbent
disposable article, such as diapers, adult incontinence products, catamenial
products and the like.
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PCT/ US97/ 09124 ' 30 In additron'to
bei ng utili sW® wsse87conponent in di sposable articles and produ‘;a.ﬁﬂ 9,40?@{ d
distribution materials according to the present invention nmay be e dd
al one to conprise an end-use product such as a tissue or towel product, or
in conbination with various other nenbers-or conponents as part of a w de
variety of other products. The absorbent articles herein generally
conprise three basic structural conponents. One such conponent is a
substantially |iquid inpervious backsheel/4 on top of this backsheet is

di sposed an absorbent core which may itself conprise one or nore distinct

| ayers, and which may include a superabsorbent nmaterial in one or nore of
the layers. On top of this absorbent core and joined to the backsheet is a
fluid pervious topsheet. The topsheet is- - the elenent of the article
which is placed next to the skin of the wearer. As used herein, the term
"j oi ned" enconpasses configurations whereby the topsheet is directly
joined to the backsheet by affixing the topsheet directly to the backsheet
around the perineter of the absorbent core, and configurations whereby the
topsheet is indirectly joined to the backsheet by affixing the topsheet to
i nternmedi ate menbers which in turn are affixed to the backsheet.

Preferably, the topsheet and backsheet are joined directly at /20he
absorbent article's periphery by adhesive or other attachnmenf neans known
in the art. The topsheet nay al so Qf absorbeAt core. A
preferred di sposabl e di aper or cat; he purpose of this._.

i nvention conprises an abs@gbent
co-extensive wi.th one face of
super posed or co-extensive wt
covered by the topsheet.

d i npervi ous backsheet
e opposite the facée

t he core thereby
and topsheet which

the topsheet will be
-ggduct is

providing smal |l marginal porti
extend beyond the core. Frequent
fused together in these side na



preferably constructed in a shaped configuration such as, but not limted
to, an ' hourgl ass shape. An absorbent core or absorbent structure

accordi ng twoblvasgsresent invention conprises or includes a fRQIgSsaisAbent
menber as described hereinafter. It sha&ld be understood that for purposes
of this invention that the term"layers” refers to identifiable conponents
of the absorbent structure, and any structure referred to as a "layer" my
actually conprise a | am nate or conbination of WO 97/ 45087

PCT/ US97/ 09124 31 several sheets or
webs of the requisite type of materials as hereinafter descri bed. As used
herein, the term"layer"” includes the terns "l ayers" and "l ayered." For
purposes of this invention, it shoul d @ so be understood that the term
"upper" refers to the layer of tége t core which is nearest to and
faces the article top term"lower" refers to the

| ayer of the absor ben
backsheet . It should be hoted tha e vgrious nenbers, |ayers, and
structures of absorbent articles ing to the present invention nmay
or may not be generally planar i and may be shaped or profiled
I n any desired configur res according to the

present invention nmay i NI er or structure having the
properties and character ' a - he "flui d -absorbent
menber". Such absorbent ur == ude r nore |ayers
havi ng di fferent conposiky a ' ract ey i St cs, such as
acqui sition |ayers and o] uncki onal attributes to
augnment those of the fl he. priesent invention and
enhance the overall perf & struc . Optionally, a
fluid pervious sheet (e.fgd\ . her rimmy be
positi oned between the bso er conponent to
i ncrease integrity of t & hop during processing and/ or
use. Such sheet or sc en rt of the uid absor bent
menber only, or sinpl ' o ed above W% hout
necessarily envel opi ng w - .
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fluid absorbent nmenber. Al so, optionally, any |ayer or structure Gontaining
super absorbent material can be envel oped with a fluid pervious sheet, such
as a tissyGoReesf sheet, to obviate user concerns with | 0OREI/USI7/09124

super absorbent material . WO 97/ 45987

PCT/ US97/ 09124 32 - WHAT I'S CLAI MED
| S 1. Fluid distribution material having one preferentlal fluid

di stribution direction characterised in that it has a wicking tine of
| ess than 120 seconds and a ~cumul ative flux of nore than 0.075
g/cn2/sec for said preferential fluid distribution direction at 12.4
cm hei ght. 2. Fluid distribution material according to claim1l
characterised in that it has a wigking time of less than 50 Q&onds
and a cunmul ative flux of nore theas e 0.120 g/ cnk/sec for sai Q\\

preferential fluiddjstribution gerect

Fluid distribution ﬁhterlal ~accorjding o claim1 or urther ¢ erlsed
in t hat the ) : s 0 ti f
per pendi cul ar preferential ¢ uid disfri n
direction at 8.3 gm hei ght{ . i@ distributiof@materiallacc \Nng to
claim3 further the wickyng time fs | t han
- 50% of the wi cking tinme of prrpendlculﬁr di for paid
preferential fluifd d on at 8.3 cmlhei ght. 5. id
distribution natefig of the preceding claing 1
wher eby the strucgur ‘eet like. ' ' t|on
material accorgjng t ding clairns 1 : eby
the fluid distgpti t hrough gore ' f{ por ous
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structures. 7.
the structure i s an
mat eri al '

upon app|¥S¥§?H%ho
mat eri al
a fibrous matri Xx.
PCT/ US97/ 09124

according to claim8 conprising a m x of at

second type of fibres,
second type of f3<s,
specific surface are

ws at | east
mechani ca
according to any of clains 1 to 6 whereby the

open cel |
parti al

per manent
st kiHss.

8.
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wher eb e of fibres

y type o
I han the first type of fibres.

the first t

| east a first

Fluid distribution materi al according to claim6 whereby
foam consisting essentially of

pl astca/ussf/oraat i on

Fluid distribution

structure is

9. Fibrous matrix

Lsigi!;Egi:£Ztlthe

res has a higher
0. Fibrous trix

according to claim9. Ihereby the first tvpe of fibre isla high-
resiliency synthetic fibre. 11. Fibrous matrix according to fclaim§9,
whereby the firs ype of fibre is a resilient cellul osq based
fibre, preferably gnenfcaply stiitened, LW sted and. curted cel ljul ose
fibre. 12. Figigus ed%i X according to claim9, wherelly the second|type
of fibreis a h{ gh surface area synthetjc fibre. 13. Fi brous
matri x according to clhim9, whereby the firgtype of fijbre is 3321
surface area cellulosif fibre, preferably of eucal yptus tfype. 14.
Fi brous matri x accordipg to clains 8 to 13 being forned a3?ft | ayi ng
process, and furg?zL,nnnprising a bindi ng conponent.
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15. Fiprous matrix according to claim 14, whereby said binding conponent is

a thernopl asti'c material being mxed into the matrix. ~(|‘E‘F‘i\ Qmwu‘.‘

matri x according to claim 14, whereby said binding conponent is Y‘JZIUA{{? ] /PQ>
&GP t he

chenical binder PCT17. Fi brmnmumﬁmgggponwmaw 16, WhevEsy
conpri ses polvyacryl am de-qgl yoxal resin. 18.
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(57) Abstract

The present invention relates to the selection of materials which are particularly useful as fluid distribution material for being used in
disposable absorbent articles by being characterised in that they have a wicking time of less than 120 seconds and a cumulative flux of more
than 0.075 grams/cm2/ second for said preferential fluid distribution direction at 12.4 cm height, when applying the Vertical Wicking Test.
A further useful selection criterion for such materials is a non-isotropic fluid distribution behaviour, expressed. in that the wicking time in
"the preferential distribution direction is less than 80 % of the wicking time of perpendicular direction at 8.3 cm height, when applying the

same test. :




