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An important component of disposable absorbent articles is the absorbent core structure.
The absorbent core structure typically includes absorbent polymer material, such as hydrogel-
forming polymer material, also referred to as absorbent gelling material, AGM, or super-
absorbent polymer, SAP. This absorbent polymer material ensures that large amounts of bodily
fluids, e.g. urine, can be absorbed by the absorbent article during its use and be locked away, thus

providing low rewet and good skin dryness.

Traditionally, the absorbent polymer material is incorporated into the absorbent core
structure with cellulose or cellulosic fibres. However, over the past years, significant effort has
been spent to make thinner absorbent core structures which can still acquire and store large
quantities of discharged body fluids, in particular urine. Hereto, it has been proposed to reduce or
eliminate these cellulose fibres from the absorbent core structures. To maintain the mechanical
stability of the absorbent core structures, small quantities of thermoplastic adhesive material,
such as fibrous thermoplastic adhesive material, may be added to stabilize the absorbent polymer
material. Resultantly, absorbent structures having the required permeability/porosity, reduced

gel-blocking, and that form stable structures in use or transport are provided.

However, it was found that some absorbent core structures with reduced cellulose fibre

content, whilst being very thin when not loaded with bodily fluids, may have an increased
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does not abrbent layer. The absorbent layer comprises absorbent polymer particles, and optionally
cellulose fibers, supported by and immobilized on the substrate layer. The absorbent layer has a
transverse and longitudinal dimension and a thickness, a pair of opposing longitudinal edges
extending in the longitudinal dimension, a pair of opposing transversal edges extending in its
transverse dimension and a front, crotch and back regions arranged sequentially in the
longitudinal dimension. A plane perpendicular to the central longitudinal axis of the absorbent
layer delimits two longitudinal portions. The absorbent layer comprises at least two channels
substantially free of said absorbent polymeric particles extending through its thickness in its
longitudinal dimension, each longitudinal portion of the absorbent layer comprising one of said
channels. Fach channel has a width of at least 3 mm or of at least 4% of the transverse dimension
of the absorbent layer, extends over at least 15% of the longitudinal dimension of the absorbent

layer and is at least present in the crotch region or part thereof. The absorbent layer does not
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Figure 2 is a perspective view of an absorbent structure comprising an absorbent layer with two
longitudinal main channels.

Figure 3A is a perspective view of an absorbent layer comprising four longitudinal main
channels.

Figure 3B is a top view of an absorbent structure comprising an absorbent layer with four
longitudinal main channels.

Figure 3C is a perspective view of the absorbent structure of figure 3B.

Figures 4A to 4E are schematic representations of channels.

Figure 5 is a perspective view of an absorbent layer comprising two longitudinal main channels
at least present in the crotch region and two longitudinal secondary channels in the front region.
Figure 6 is a perspective view of an absorbent layer comprising two longitudinal main channels
at least present in the crotch region, two longitudinal secondary channels in the front region and
two longitudinal secondary channels in back front region.

Figures 7 to 13 are schematic cross-sections of an absorbent core taken in the transverse
dimension.

Figure 14 is a schematic representation of a process for making an absorbent structure

comprising an absorbent layer with channels.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

As used herein “diapers” refers to devices which are intended to be placed against the
skin of a wearer to absorb and contain the various exudates discharged from the body. Diapers
are generally worn by infants and incontinent persons about the lower torso so as to encircle the
waist and legs of the wearer. Examples of diapers include infant or adult diapers and pant-like

diapers such as training pants.
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As used herein “absorbent structure” refers to a three dimensional structure useful to
absorb and contain liquids, such as urine. The absorbent structure may be the absorbent core of
an absorbent article or may be part of the absorbent core of an absorbent article, i.e. an absorbent

component of the absorbent core, as will be further described herein.

As used herein “absorbent core” refers to a component of an absorbent article typically
disposed between a topsheet and backsheet of an absorbent article. The absorbent core of an
absorbent article may comprise one or more absorbent structures and optionally further layers,

such as for instance a cover layer.

“Absorbent polymer particles” as used herein refers to substantially water-insoluble
polymer particles that can absorb at least 10 times their weight of a 0.9% saline solution in de-

mineralized water as measured using the Centrifuge Retention Capacity test (Edana 441.2-01).

“Nonwoven material” as used herein refers to a manufactured web of directionally or
randomly orientated fibers, excluding paper and products which are woven, knitted, tufted, stitch-
bonded incorporating binding yarns or filaments, or felted by wet-milling, whether or not
additionally needled. Nonwoven materials and processes for making them are known in the art.
Generally, processes for making nonwoven materials comprise laying fibers onto a forming
surface, which may comprise spunlaying, meltblowing, carding, airlaying, wetlaying, coform and
combinations thereof. The fibers may be of natural or man-made origin and may be staple fibers

or continuous filaments or be formed in situ.

The term “basis weight” as used herein refers to the mass of a material per unit area, i.e.

the mass of absorbent polymer particles per unit area, e.g2. gram per square meter (gsm).
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One end portion of the diaper is configured as a front waist region 2 (which is the front

one third of the article, having one third of the length of the article). The opposite end portion is
configured as a back waist region 3 (which is the back one third of the article, having one third of
the length of the article). An intermediate portion of the diaper is configured as a crotch region 4
(which is the centre one third of the article). The crotch region extends longitudinally between
the front and back waist regions. The crotch region is that portion of the diaper which, when the

diaper is worn, is generally positioned between the wearer’s legs.

The diaper typically comprises a topsheet 5, a backsheet 6 and an absorbent core 7

disposed therebetween.

The topsheet may be liquid pervious. The topsheet may be at least partially hydrophilic.
So-called apertured topsheets may also be used. Topsheets with one or more (large) openings
may also be used. The topsheet may also include a skin care composition, e.g., a lotion. The
topsheet may be fully or partially elasticized or may be foreshortened to provide a void space

between the topsheet and the absorbent core. Exemplary structures including elasticized or
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Dl SPOSABLE DI APERS The di sposabl e diaper 1, such as illustrated in
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about 0.051 mm (2.0 mils). Suitable backsheet films include those manufactured by Tredegar
Industries Inc. of Terre Haute, Ind. and sold under the trade names X15306, X10962, and
X10964. Other suitable backsheet materials may include breathable materials that permit vapors
to escape from the diaper while still preventing liquid exudates from passing through the
backsheet. Exemplary breathable materials may include materials such as woven webs,
nonwoven webs, composite materials such as film-coated nonwoven webs, and microporous
films such as manufactured by Mitsui Toatsu Co., of Japan under the designation ESPOIR NO
and by EXXON Chemical Co., of Bay City, Tex., under the designation EXXAIRE. Suitable
breathable composite materials comprising polymer blends are available from Clopay
Corporation, Cincinnati, Ohio under the name HYTREL blend P18-3097. Such breathable
composite materials are described in greater detail in PCT Application No. WO 95/16746,
published on Jun. 22, 1995 in the name of E. I. DuPont. Other breathable backsheets including
nonwoven webs and apertured formed films are described in U.S. Pat. No. 5,571,096 issued to

Dobrin et al. on Nov. 5, 1996.

The absorbent core 7 is disposed between the topsheet and the backsheet of the absorbent

article. The absorbent core may comprise one or more absorbent structures as disclosed herein.

The diaper may further comprise a front and back waist band and/ or a fastening system,
typically joined to the waistband, as known in the art. Preferred fastening systems comprise
fastening tabs 8 and landing zones 9, wherein the fastening tabs are attached or joined to the back
waist region of the diaper and the landing zones are part of the front waist region of the diaper.

The diaper may also have leg cuffs 10 and/ or barrier cuffs, such as elasticized barrier cuffs 11.
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As indicated above, the absorbent core nmay conprise one or nore absorbent
structures that absorb and contain |iquids, such as urine. The absorbent

st ruct ur evory12b8018me absor bent core of an absorbent art iPClrasesi2apobe part
of the absorbent core of an absorbent article. ABSORBENT STRUCTURE The
absorbent structure 15 is a three-dinensional structure conprising a
substrate |l ayer 16 and an absorbent |ay®r 17 conprising absorbent pol yner
particles, and optionally cellul ose, supported by, and i mmobilized on, said
substrate | ayer 16. Exanples of absorbent structures 15 are illustrated in
figures ZQngBBiiaz[lcﬁiBl@nsion of ththdspeedbst diape dnayaepaihazﬁ ogpdsmggtira;nswﬁmad:dgdsi Aensi on
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figure Zbubbfmh@VMmay follom/the general di rection of these axes mhlle not
being strictly parallel, e.g. they may be curvilinear as for instance to
provide for aOnaerdpeition ph Hs\abpaeendilayenisiconfiguied #ea Eputiegion 2§i(hick asthg hown
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absorbent Tayer 17 delimts two regions o ent layer referred
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longi tudi,naly AloR 31 WhaR? ah@? ARSLREA L od WAlsrfod QAL BUSLDRhi
t h
r egl ons 8) dk (S)SG Q%nl el St ereg3| eleOtE soé)%a?fy%lean%‘%} ; I‘X\ﬁo ! 8 1‘51% ¢
makes up 25% of the longitudinal dimension M of the absorbent layer 17. An intermediate
portion of the absorbent layer 17 is configured as a crotch region 23 which makes up 50% of the
longitudinal dimension M of the absorbent layer. The front, crotch and back regions are arranged

sequentially in the longitudinal dimension of the absorbent layer.

The substrate layer of the absorbent structure may be any material capable to support the
absorbent polymer particles. Typically, it is a web or sheet material, such as foam, film woven
and/or nonwoven material. “Nonwoven material” as used herein refers to a manufactured web of
directionally or randomly orientated fibers, bonded by friction, and/or cohesion and/or adhesion,
excluding paper and products which are woven, knitted, tufted, stitch-bonded incorporating
binding yarns or filaments, or felted by wet-milling, whether or not additionally needled.
Nonwoven materials and processes for making them are known in the art. Generally, processes
for making nonwoven materials comprise two steps: fiber laying onto a forming surface and fiber
bonding. The fiber laying step may comprise spunlaying, meltblowing, carding, airlaying,
wetlaying, coform and combinations thereof. The fiber bonding step may comprise
hydroentanglement, cold calendering, hot calendering, through air thermal bonding, chemical
bonding, needle punching, and combinations thereof. The nonwoven material may be a laminate.
The laminate may comprise spunbond layer(s) (S), and/or meltblown layer(s) (M), and/or carded
layer(s) (C). Suitable laminates include, but are not limited to, SS, SSS, SMS or SMMS. The

nonwoven material may have a basis weight from about 5 to 100g/m?, or from about 10 to 40



One end portion of the absorbent layer is configured as a front region 21
(which is the region oriented toward the front wai st region of the
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t he absorbent | ayer 17. The opposite end region is configured as a back
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formof fibers, typically also referred in the art as "air-felt". In sone
enbodi ments, the absorbent |ayer conprises nore than 70% or nore than 80%
or nore than 90% or nore than 95% or even 100% by wei ght of absorbent

pol ynmer particles. In sonme other enbodi nents, the absorbent |ayer conprises
absorbent polyner particles and | ess than 5% by wei ght of cellul ose, nore
typically less than 2% by wei ght of cellul ose and nost typically the
absorbent |ayer is cellulose free. In enbodi nents wherein the absorbent

| ayer is cellulose free the absor bent Iayer corrprl ses onI y absor bent



The absorbent |ayer 17 conprises at |east two channels 26 substantially
free of absorbent polyner particles extending through the thickness of the
absor bentwbayer170181t he | ongi t udi nal di nensi on of the ab®oThisedaizloames. By
extending in the |ongitudinal dinension of the absorbent |ayer, it is meant
that the channels extend essentially in the |ongitudinal dinension, i.e.
they extend nore in the |ongitudinal dildension than in the transverse

di rension, e.g. at least twice as nuch in the |ongitudinal dinmension than
in the transverse dinension. These two channels are referred herein as
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resistant to frictions caused by movements of the diaper’s wearer and resist wetting by bodily
fluids, such as urine. Permanent channels are obtained by immobilizing the absorbent polymer
particles on the substrate layer, such as by applying a thermoplastic adhesive material over the

absorbent layer. Alternatively, the channels may be made permanent by folding the substrate



Wet Channel Integrity Test This test is designed to check the
integrity of a channel follow ng wet saturation. The test can be perforned
di rect |y w0 2a12a78™81 bent structure or on a absorbent cor@ecCtarst@zningst he
absorbent structure. 1. The length (in mllimeters) of the channel is
measured in the dry state (if the channel is not straight, the curvilinear
| ength through the middle of the channédl is neasured). 2. The absorbent
structure or core is then imersed in 5 liters of synthetic urine "Saline",
with a concentration of 9.00 g NaCl per 1000 m solution prepared by
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t he addi tabsviaint WRic@ls.s and the rigid plate are renoved.

1. The length (in millimeters) of the channel is measured in the dry state (if the channel is not
straight, the curvilinear length through the middle of the channel is measured).

2. The absorbent structure or core is then immersed in 5 liters of synthetic urine “Saline”, with a
concentration of 9.00 g NaCl per 1000 ml solution prepared by dissolving the appropriate
amount of sodium chloride in distilled water. The temperature of the solution must be 20 +/- 5
°C.

3. After 1 minute in the saline, the absorbent structure or core is removed and held vertically by
one end for 5 seconds to drain, then extended flat on a horizontal surface with the garment-
facing side down, if this side is recognizable. If the absorbent structure or core comprises
stretch elements, the absorbent absorbent structure or core is pulled taut in both X and Y
dimensions so that no contraction is observed. The extremes/edges of the absorbent structure
or core are fixed to the horizontal surface, so that no contraction can happen.

4. The absorbent structure or core is covered with a suitably weighted rigid plate, with
dimensions as follows: length equal to the extended length of the absorbent structure or core,
and width equal to the maximum absorbent structure or core width in the cross direction.

5. A pressure of 18.0 kPa is applied for 30 seconds over the area of the rigid plate above
mentioned. Pressure is calculated on the basis of overall area encompassed by the rigid plate.
Pressure is achieved by placing additional weights in the geometric center of the rigid plate,
such that the combined weight of the rigid plate and the additional weights result in a pressure
of 18.0 kPa over the total area of the rigid plate.

6. After 30 seconds, the additional weights and the rigid plate are removed.
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pI| scription
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It is meant thary%%%Qm@&a}ﬂﬁm%g&ykg&%h&Hgyﬂﬁ' channel s may extend over a

di stance L which’is at the channels may be the sane or
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channel s .26 %hag{% mg?QQ%Qm; % §9%b1ﬂ§)£9%ﬁ£(}§O%U&hx%hﬁho@?@ﬂg§nal

Iongltudlna ion ent’ T'ayér conprises one long
mai n charesel 26.

When the absorbent structure comprises absorbent polymer particles and cellulose, it may
be preferred that said channels, i.e. longitudinal main channels and/or secondary channels, are
also free of such cellulose.

In the following, when applicable, the description applies to each channel taken
independently. For example, by “two longitudinal channels may extend over a distance L which
is at least 15%”, it is meant that each of the two longitudinal channels may extend over a distance

L which is at least 15%...”, i.e. the channels may be the same or different.

Longitudinal main channels

The two longitudinal main channels 26 are distributed in the absorbent layer 17 such that
each longitudinal portion 20 of the absorbent layer comprises one longitudinal main channel 26.

As shown in figure 2, the two longitudinal main channels are at least present in the crotch
region of the absorbent layer. By “at least present in the crotch region”, it is meant that the
channels may be only present in the crotch region or they may extend from the crotch region up
to the front region and/or up to the back region, i.e. they may extend beyond the crotch region. In
some embodiments, the two longitudinal main channels may extend across at least 15%, or at
least 20% or at least 30% and up to 50%, or up to 70% or up 90% of the longitudinal dimension
of the absorbent layer (i.e. they may extend over a distance L which is at least 15% and up to
50%, or up to 70% or up 90% of the length M of the absorbent layer). In some embodiments, the
two longitudinal main channels may be present only in the crotch region. When present only in
the crotch region, the longitudinal main channels may extend over the whole longitudinal
dimension of the crotch region, i.e. 50% of the longitudinal dimension M of the absorbent layer,
or they may extend in only part of the crotch region, i.e. from at least 15%, or at least 20% or at

least 30% to 40%, or to 45% or to less than 50% of the longitudinal dimension of the absorbent
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The | ongi tudi nal main channels may be straight channels running parallel to
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The inventors have found that when an absorbent structure is provided with
at |l east two channels as descri bed above, i.e. two |ongitudinal main
channel s,wohe1d17emibi | ity of the absorbent structure isPChaISe@2mdl495
especially for absorbent structure conprising exclusively absorbent polyner
particles in the absorbent |ayer. The two channels create bending |ines

whi ch drive the bending of the diaper tl6 conformto the wearer's anatony
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absor bent | ayer. Transver se secondary channel s may extend over a
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di nensi on of the absor bent | n_some enbodi nents, the absorbent |ayer
does not ¢ On,pﬁe egaﬁl*éhg%rgggc? g 6[ﬂeﬂgcgannels 26 are separated in the crotch region by a y

distance D (shown in figure 2) of at least 5%, or at least 10%, or at least 20%, or at least 25% of
the transverse dimension (width) of the absorbent layer in said crotch region. It was found that
when these two longitudinal main channels are separated by a distance of at least 5% of the
transverse dimension of the absorbent layer in the crotch region, the disposable diaper takes a
desirable bucket shape which improves the fit of the diaper. In some embodiments, the
longitudinal main channels may be separated in the crotch region by a distance of at least 10 mm,
or at least 15 mm, or at least 20 mm, or at least 30 mm. In some embodiments, the distance

separating the longitudinal main channels in the crotch region is from 20 to 30 mm.

The inventors have found that when an absorbent structure is provided with at least two
channels as described above, i.e. two longitudinal main channels, the flexibility of the absorbent
structure is increased, especially for absorbent structure comprising exclusively absorbent
polymer particles in the absorbent layer. The two channels create bending lines which drive the
bending of the diaper to conform to the wearer’s anatomy and therefore improve the fit of the

diaper.
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extend up to 90% of the transverse dimension of the absorbent layer. Typically, the transverse
secondary channels extend up to 30% or 45% of the transverse dimension of the absorbent layer.

In some embodiments, the absorbent layer does not comprise transverse channels.

Typically, the secondary channels are distributed such that along each transverse edge of
the absorbent layer and immediately adjacent to said edge, the strip which extends in the
transverse dimension of the absorbent layer from one longitudinal edge to the other over a
distance F’ or G’ remains free of channels (as disclosed above in respect of the longitudinal main

channels distribution).



18 between its longitudinal side edges 27) or the average width of the
secondary channels nmay be at |east 4% of the width of the absorbent |ayer,
or at | eaw020tbEO1IUP to 15% or 20% or 25% In sone enpodiuseo2esidbhe
secondary channels may have an average width w of from3 nmto 18 nm or
from5 mMmto 15 mmor from6 to 10 mm The ram fications 29, as well, have
an average width w of at least 3 nmmor70f at |east 4% of the width of the
absorbent |ayer, or at least 7% and up to 15% or up to 20% or up to 25%
(average di stance between the |ongitudinal edges 27' of the ram fications
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| aye od! ent suc gures to 3C,
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dlstanU|shabIe e. the ngi t secon han
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be seen @artmmmarei mfegblyoamuhﬁwslytpMehmguaidmﬂmm eﬂor lemmple,rmfaln@ms nﬁ@ hakm eh ar e

at | east gnt. in the crot 91 on udi nal main channel s).
" soms. ST At But kg0t AT pe 1S pROT iR v Lo 0
channel s té 80 e ThE AbsehcelFghDinels $n SUCrip ﬁ&ﬂvinﬂ%e@is R itpReeb telisapét @émt he
channels 26 is | ess than 50% of the transverse dinension (w dth) of the

absor bent@ingd} mvertadn¥-shapstopiigueyiogrpnee worn. |Ipyegetnd -SapoeMFSHLON BGEHsCY s

shown i n hd G & fhid el gah BPERRNmboaRInts] the MBYra SOPIRI vi@oht WPaH¥B#bBNt polymer
| ongi tudi nal channels 26 as descri bed above and two secondary | ongitudinal

channel s PRTticleh & $2byitD tsdiigho he-2061eastRg S6MGAEP 0 1 INHS e 6l Wapxaéln%ﬁ@mé 96 are
at | east preseqfoh? the crotch region. By at |east present in the crotch

regi on, |t IS rreant that said two mai n | ongitudi nal channels may extend up
the front r egiAtthohdh©kecoadiy tieghdn majite tanovensi sacdrﬂmgidhmdienathecdbaaﬁh@its 26

at | east _pr ent in the crotch r on ma ext nd over stance L. |ch is
20 1 eact DESASR phdoriist thuRR T B s T S S Syt (g

secondar Yrahgogt tdidémidh i6 hianaelcs rédon wouldn@ankp@nliqdi@gicoRe M@Nsvext eaghsaver a
distance V' _which is at | east 10%tao 20% of the Io%t udi nal di mensi on M of
the absorBeitinfregssundeyrably ioe figki of 1o frakesss ARYOHA e HOWSEET $Hch SecoBiFY ch

regi on  LBannels may be present in the front region and/or back region of the absorbent layer.

Longitudinal secondary channels may be present in the front region, back region and/or

crotch region of the absorbent layer.

As disclosed in respect of the longitudinal main channels, the secondary channels may be
straight channels parallel to the longitudinal central axis of the absorbent structure (as shown in
figure 4A), curved channels (as shown in figure 4B), angled channels (as shown in figure 4D),
oblique channels (as shown in figure 4C) or ramified channels (as shown in figure 4E). Oblique
longitudinal channels, when present in the front or back region of the absorbent layer (i.e. not in
the crotch region), may form an angle 0 of up to 60 degrees, or up to 50 degrees, or up to 45

degrees with the longitudinal central axis of the absorbent layer.

The secondary channels may have an average width w’ of from 3 mm to 15 mm, or from

4 mm to 14 mm or from 5 mm to 12 mm (the average width of a channel is the average distance



may be curved channel s whereas the two secondary | ongitudi nal channels 26
in the front region may be oblique channels. Preferably, the channels in
one of t hwol2oregi7o18di nal regi on are mnor inmages of eachPorhiseoo4tdbe ot her

| ongi t udi nal region. In sonme other enbodi nents, such as shown in
figure 6, the absorbent |ayer 17 may conprise two | ongitudi nal main
channels 26 in the crotch region, two [18ngitudi nal secondary channels 26'
in the front region and two | ongitudi nal secondary channels 26' in the back
region. The | ongitudinal main channels 26 in the crotch region 25 may
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ongi ¢ ud it OrCUbRAG § (SRARRBIENAG 1 b ers HAE R Boronts AR BALE 1eGEEn may
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region are mnor images of each other in the aother |ongitudinal re on
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extendlnghyﬁnmﬂgu&ﬁqbph region, it may be preferred that the maxi mal nunber
of channels in the absorbent layer is such that the sumof the w dths w and
w of the chaﬁhekmg@smﬁmndarywnmanm@hgaaﬂdynmmnwmangmMuﬂmn@hmwh@wnehsm IS

| ess thanﬂ§0%6ggm&gg(%g e rse d| gon of the absorbent |ayer in the
crotch reg o 90 |nen AeYein, it may be preferred that the

region 30 of m@a@%@ﬁ@%&m ?xsﬁlphm@Io%%ka'ofasqidas@%ha&faﬁmﬁl@@%@h as 263 and
26' and extendi ng over distance k of at least 3 nm or of at |east 5mm

or of at 4 é&st. Brcigrbly &matbﬁéb@élbee@f @anlﬁ@ a0heph BYIBbeE O picoRdssy eltsgerlh dive
pol ymer @@Jo‘hh %ﬁanﬁél@%&?tbemt sGB 0! @lé%{fchx at'e 5&1“185@%% lfeQLOBhese

reglons 30, e average basi s wel ght absor bent pol yner es IS
hi gh, i.ef tt@tabis@lagrt lag&Ccogwmpesan egpal tnemb@r afi@@mg@w clomneds. Th eaise erﬁlmllrg@m or at

least 600, g5 P ARBPEORRL cdiing e cndhai€lifl ALASHLARANE: o NANNGLS &R)B0Y 26

are regions ee 0 sor roug
th|cknesshmﬁwkhmeamawrbengsbﬁyamwxmhewmbsmmmentﬂkayemdqumnwsd&mab@dmbent
pol ynmer p rtlcF £s 50 alone or in conbination with other materials such as
cel | ul osé (¥? SVébly, t he absorbent | ayer conprises only absorbent polyner

particl es The, RRRANRRAIMAR! YR fas Hﬁ%&dt&i fAsighf s SAWH’@@' He%@x%ﬁ%ln&l*%@co%& trate
| ayer, Blcally by a thernopl astic adhesive materi al : Typically

t he absorchamels gad ey lopgifuding] ehanagli argimoedisgreuisheblg, netﬁel%!gﬁwlb@rwcqné%r can
conpri se ﬁmﬁ?ﬁ%@ hﬁ%ﬂllkrég}&%ﬁ?éhai?&ﬁé Ar€ LiBR1aK PSR SNBBEARBSRF BEP thus be

literature exa
seen as comprising more than two longitudinal main channels 26 which are at least present in the

crotch region (e.g. 4 longitudinal main channels). In some embodiments, it may be preferred that
the maximal number of channels in the crotch region is such that the sum of the widths w of the
channels 26 is less than 50% of the transverse dimension (width) of the absorbent layer in the

crotch region.

In some embodiments, such as shown in figure 5, the absorbent layer 17 may comprise
two main longitudinal channels 26 as described above and two secondary longitudinal channels
in the front region 26’. The two main longitudinal channels 26 are at least present in the crotch
region. By at least present in the crotch region, it is meant that said two main longitudinal
channels may extend up the front region and/or back region. The two main longitudinal channels
26 at least present in the crotch region may extend over a distance L which is at least 15% of the
longitudinal dimension M of the absorbent layer. The secondary longitudinal channels 26’ in the
front region may extend over a distance V’ which is at least 10% to 20% of the longitudinal

dimension M of the absorbent layer. The two main longitudinal channels 26 in the crotch region



such as described in Modem Superabsorbent Pol yner Technol ogy, F.L.
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are immobilized on the substrate layer, typically by a thermoplastic adhesive material 40.

Typically the absorbent polymer particles suitable for use in the absorbent layer can

comprise any absorbent polymer particles known from superabsorbent literature, for example
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the substrate | ayer supporting the absorbent polyner particles to fold into

t he channels, i.e. undulate into the channels. Alternatively,
integrity/immbilization may be achieved by allowi ng a further substrate
| ayer, such as the core cover when present, to fold into the channels, i.e.

undul ate into the channels. When two absorbent structures as disclosed
above are conbined, integrity/imobilization may be achi eved by all ow ng
the substrate Iayer of one of the absorbent structures to foId |nto the
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The thernopl astic adhesive material may be applied as a continuous | ayer
(i.e. uniformy) over the absorbent layer. In sone enbodi nents, the
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A typical paraneter for a hot nelt adhesive suitable for use in the present
invention can be a loss angle tan Delta at 60C of bel ow the value of 1, or
bel ow t hewoab1ee170f810. 5. The | 0oss angle tan Delta at 60CPCI/uSerizolabEd with
the liquid character of an adhesive at el evated anbi ent tenperatures. The

| ower tan Delta, the nore an adhesive behaves like a solid rather than a
liquid, i.e. the lower its tendency to2flow or to nmigrate and the |ower the
tendency of an adhesive superstructure as described herein to deteriorate
or even to collapse over tine. This value is hence particularly inportant

i f the albsordodintitedrd, cicdudar o/al)s@uolrd, rﬁcangldar txiahgmarand the like| Suitatly Him&lods for
benefi ci C r at t he
Cher mopl st Bdanaley BF TG RRREL B RIBGL T B TRAL GenfP 3865400 2060
nmPa. s, OrEPf 223893300, Typécaly,oabsdrBED pﬂRmeS pﬁrﬂclfesr Glmd]:ﬁ(ﬁbﬁledrﬁﬁtheSsubﬂra&QE@errﬂ?a S
or to 3000 nPa.s or. to 2800 nPa

measur ablBS5{ ASHIUCE 2587 8%, S“ﬁ% Ftﬁarbg’bﬁ SHH?%I@? ?re Cﬁﬁbﬁlﬁ% to ft?H“ A A q?ﬁ‘ﬁ%“t core.

pr eheat i Me atvotddsorb@RELIALWS @re @nthiddi Juth Mght fiey redQltifd Bbsorbent ddi€ comprises
thernnplastlc adhesi ve materi al naY have a softeni ng point of between 60C
and 150C2PE¥PPLPAREYNT PEEclsH qubsggiallyyronsapqpsindiggeutah detset ho Vg siRiEdA 100C

and 115Cayaf, @)@@pttiﬁ r&heing RyMeReHaMelshrASTEMNE28uBQa iRy Z88int&RERQstribRéd s
gl ycerine). I n one enbodi nent herein, the thernopl astic adhesive

corrponentuS%lgﬂr%@ inglares L Iiectirsthabstrge Byeiowd aeqond sesiatsflayepais seppedby 2 or
less t ha'?mﬁ@plfé[ty b?%ﬁso%ﬁ&ﬁ‘@po? QrpaliRes! NN1elOoniR (MR ARK ARY Be Wihd} 1@@3}%@
5725-99. In sonme enbodi nents, the absorbent structure may al so

conpri se camagicivas |b9@Veﬁlhﬂ@rﬁlfa‘1 sv@étrﬁ@s layerdandrseedid ssbibeater layes Wwidtinihe abppbéntat i on
of the a l.e rein
S e R S G SR TR
|nnnblI|z&mﬁbﬁ“@@l&héﬂab@bmb®wmdp@@yﬁﬁnhp@wunulbsnmmuoméosumgwn@nel&&yer

It may b ,

t her nopl gréat%ultactué%mt&;&sr)rgaugr a%k \fgrnpggéoﬁeitrgées dsu e%se I(f)ﬁ[aggv égcglgte 1 u%gs qubted

di f f er entpattehms andamplike. of commerci al ly avail abl e adhesive is H. B. FuIIer Co.
(St. Paul, Product No. HL-1620-B. The thernoplastic adhesive materi al
may be appl i edh¢ abserenisRibengr rgicles gy ingyobiligd opjtheapibeiraige lpyer: Immobilizatios o e
enbodi Meni.S.be abl’ﬁe@:g%wapﬁl? Q%&ﬁ@ﬁla@l@@ﬁh&lv@%at@ﬂfiwfﬁ@ﬁ honahddinfSibhibkoge. may
be distributed evenly ﬁ | ongi tudi nal and/or transverse di nensions of

t he absomrbw¥ten| ppber| paf@@@ﬁecqnﬁvéelbiosm‘éhqmepretsm apsbe bawstrgteylayer Some
conti nuo [ - r es,
and opti ShnTRIFCARLELRRAMN HLANG pL AR AL ORRl SR BB AR
havi ng annéusn tgi ssbytialpulayno pfovaleJortlize nnmpbiliyaten apdrtfixelies ThT kermedastige
basi s wei f rhent p d t | ar

di aper |ﬁg@ﬁpgﬁn§$%8dgg %ﬁﬁﬁ'orp ?5%0&hmﬁgg%%ﬁgﬁgsg‘(ﬁq¥&qﬁyﬁg%é%b@age
basi s memghMawrMamSmrbbmﬁwmshymmnnpmmgnmiHﬁgnQIbmewahmnmheﬁhedﬂmeqﬂamcbe

the r espetirvs EGROATTE wdiCupERUR! ) ulEL A B R i Mk G BB pene

pol ymer i chdmbefelsal in this region and dividing it by the total surface area
of the region (hence, the avera%g amount i s taken). I n sone

embodi ment s, inﬁ@rl@dm@élmaﬂmpfy changels ingy edso herpghigpad; yradlomyngctee pufiseae, may
be distri | j f
e ds “@ﬁ}e Q%P&{&ﬁ%% st e&t & ykn%PPéx{lHQé &l)aiJold.algfy dé cﬁJ ﬁ&?‘{gr §:§1§ga!r;%ﬁ[bsﬂh9” 0

at | east absor s to provi nt core.
For exanphenwbh@mammwdhlm@gn@hmmkbﬂh@nmbsbﬂmemhwgﬂﬁwcmlwe@@@h@mmawm@mﬁprise
a hi gher b oly I r co r . he
front an&£%§CH5}§gP%h§9%?8?%‘ﬂg é%gfgg?;%?§d§?d$§ Eﬁlgg;T%qggﬁggéhgb%Fnent
the frontchhmklk. of When absor bhibstrbaor etroomps | aes dirobtedof atiove  albs ocbebined,

capacity, rise nore.than abqu % qf the ab nt | ymer

A T R R A L R g T

wei ght ofstradises bendld pab ymchanﬂe‘li.llﬁlseﬁlelelmbbhﬁleaﬁsm hétkive 0¢.¢. a thermoplastic
adhesive material) may be applied on these portions of the substrate layer which undulates into

the channels to provide further affixation.



In sonme enbodi nents, the absorbent structure as disclosed above may form

t he absorbent core of the disposable diaper or nay be a conponent thereof
(i.e. thewabewwiierst core may be a | am nate of absorbent PeTrusetdnesys 26
The absorbent core may further conprise a cover |ayer, typically disposed
on the thernopl astic adhesive material. The cover |ayer nay be a separate

| ayer or it may be unitary with the suBstrate layer. In such a case, the
substrate | ayer supporting the absorbent polyner particles is folded to
forma top and bottom | ayer which encl oses the absorbent pol yner particles.
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| ayer. In certain enbodi nents, permanently hydrophilic non-wovens, and in
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Anot her suitabl e enbodi nent conprises a SMMS-structure. In certain

enbodi nents, the non-wovens are porous.



In sonme enbodi nents, as shown in figures 7 to 10, the absorbent core of the
di sposabl e di aper may conprise two or nore absorbent structures as
di scl osedwbepei11978il. e. absor bent structures whi ch conpr iPs@/ush@nmnel4e; whi ch
are conbi ned or superposed. Typically, the absorbent structures may be
conbi ned such that the thernoplastic adhesive material of the first
absorbent structure directly contacts £He thernopl astic adhesive nmateri al
of the second absorbent structure. Figures 7, 8, 9 and 10 illustrate
enbodi ments wherein a first absorbent structure 15 conprising an absorbent
| ayer 17 typitafily dbrapneme) but2@enes ethglebe/haglemt (Hydevgsetantutabee), bantlerstprepglance 15
conprisigﬁyﬁ@ abhsorbent .| ayer 17 mﬁtp channels 26'. In the shown
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13 the. Dbttt Rt P Ep SRR B e e se. oneor more
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structure conprising an absorbent |ayer which is free of channels. In these
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t he second absorbent structure 15 whereas in figures 12 and 13, the second
absorbent structure 15 does not conprise any such thernopl astic adhesive
material 40 (however, it may be present to immobilize the absorbent |ayer
on the substrate layer). An auxiliary adhesive 60 may be present on the
substrate | ayer of the first and/or second absorbent structure for further

i mobi |i zati on of the absorbent



29 polymer particles 50 (as shown in figure 11). In sonme enbodi ments, the
substrate layer 16 of the first absorbent structure 15 nmay undulate into

t he chanmeDoR2Bl70f81t he first absorbent structure (as sheem/useoiogupes 12
and 13). The absorbent core may further conprise an acquisition systemthat
penetrates and fill in the channels (however in sone enbodi nents, the

acqui sition systemdoes not fill in thé&5channels). Figure 13 shows an
enbodi ment wherein the acquisition systemconprises a first |ayer 12 and
second | ayer 13, wherein the second |layer fills in the channels. METHOD OF
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distributed evenly in the longitudinal and/or transverse dimensions of the absorbent layers

irrespective of whether the absorbent layer is a continuous layer or a discontinuous layer of
absorbent polymer particles, and optionally cellulose, as described above to provide an absorbent
core having an even distribution of absorbent polymer particles. The average basis weight of
absorbent polymer particles may depend on the particular diaper in which it may be incorporated.
In some embodiments, the average basis weight of absorbent polymer particles in the absorbent
core may be from 350 gsm to 1500 gsm. The amount of absorbent polymeric particles in the
respective region is calculated by determining the weight of absorbent polymeric material in this

region and dividing it by the total surface area of the region (hence, the average amount is taken).

In some embodiments, the absorbent polymer particles, and optionally cellulose, may be
distributed unevenly in the longitudinal and/or transverse dimension of at least one of the
absorbent layers to provide a profiled absorbent core. For example, the crotch region of the
absorbent structure/core may comprise a higher amount of absorbent polymer particles per area
compared to the front and back regions of the absorbent structure/core. In some embodiment, the
front half of the absorbent core comprises most of the absorbent capacity, i.e. it may comprise
more than about 60% of the absorbent polymer particles, or more than about 65%, or more than

70%, based on the total weight of absorbent polymer particles in the absorbent core.

In some embodiments, the absorbent structure as disclosed above may form the absorbent
core of the disposable diaper or may be a component thereof (i.e. the absorbent core may be a

laminate of absorbent structures).
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substrate |l ayer to said second noving endl ess surface, onto or into said
r ecept aclsepayre. In these embodiments, the acquisition system may fill in the channels or part thereof. In
some embodiments, the acquisition system may be placed on top of the core cover when present.
In embodiments wherein the core cover or substrate layer folds into the channels, i.e. undulates
into the channels, the acquisition system may fill in the channels or part thereof. In some
embodiments, the acquisition system, or one layer thereof, may be bonded to the core cover or
substrate layer which undulates into the channels thus providing an undulating profile to said
acquisition system.
In a certain embodiment, the acquisition system may comprise chemically cross-linked
cellulosic fibers. Such cross-linked cellulosic fibers may have desirable absorbency properties.
Exemplary chemically cross-linked cellulosic fibers are disclosed in US Patent No. 5,137,537. In
certain embodiments, the chemically cross-linked cellulosic fibers are cross-linked with between
about 0.5 mole % and about 10.0 mole % of a C, to Cy polycarboxylic cross-linking agent or
between about 1.5 mole % and about 6.0 mole % of a C, to Cg polycarboxylic cross-linking agent
based on glucose unit. Citric acid is an exemplary cross-linking agent. In other embodiments,
polyacrylic acids may be used. Further, according to certain embodiments, the cross-linked
cellulosic fibers have a water retention value of about 25 to about 60, or about 28 to about 50, or
about 30 to about 45. A method for determining water retention value is disclosed in US Patent
No. 5,137,537. According to certain embodiments, the cross-linked cellulosic fibers may be

crimped, twisted, or curled, or a combination thereof including crimped, twisted, and curled.



h) selectively transferring in said neeting point, said absorbent materi al
with said first noving endl ess surface only to said part of the supporting
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exanple at | east 10% of the average width of the respective reservoir.

Sai d grooves &nd/cenain cabodinest, rmg/ oeanoﬂn QSfouhee»paﬁpdnel loeveie a@uivaion neyardmaensi on
In trans%eﬁlsrelsede{ nroeCt(l)V%n V\{Qlch nay %e% dr ehllsc ﬁurm acc rdin t%raecb taltnr}:?nb% 1?1{etnte st
di st ance ‘BEPWEE P YR Ghee T gpcaw I'es” &Rd (}ogr grooves'in

subst ant ioat biybdth aflfh\zelppﬁ adlil MBS iaaqusiticd lh@ssSmbtf acmnphsmtrhe éhﬂ:m%uy tioeslirkad/ or

grooves t di r adj acent rai sed. stri volune that is
mor et nafe e, Bpimior BiS b apors DrBEPET 11 Brop R T HR DT AT AV e es
or groovesemplh@t endio@inioit, @©é uppdrl deqaidiiag edyler Sily deodiphibd a HondBAINN&Vithstir ihp
(thus further renoved froma stri p) . Said first mpvi ng endl ess

surf ace’ $TEBkIGPHUIRRS fipras. 4pd ?héé%"fer geisian lgyea may GeppRsahechamiralu Fass i r st

nmovi ng engk&s&slékit abrsMaxiri@y SccBrdingl don@rdndhabiinft, fiacRwak & uﬁﬁioﬂ 15yR@P RfayOi I'S,
rotat ably novi ng around a stator, conprising a vacuum cha sai d second
movi ng sGPRBEY Be ehemisadlyergss-Hakedisslldgsic fbers avred widy %heatﬁbymr?ﬁm Hagrgwid a
stator, %ﬂp&dcsb&gm@n&%a@damc&&ﬁg%m SRaphey RBmaRhEd st@ §ﬁb1d nSgRPRGary
vacuum system he net hod f her conprises the step of 1) applying an
adhesi ve syhaici pollymaict iferapepitsdnle el tigtage ercaflibstse frermondastic dptdingniaarsy
app! yi ng [ i
I G Rl e A I R e T
event pritreafo Ssitaéb‘« rg))l woven ma@tlelp for)thal yppaagndi lowerd aeemstwral}tmgmbsm bI'ut arst
adhesi ve S t part
hor cof . Papisesnds biEchE Wb ESAL G Ao BRARRE Ml Y S B P
said charmef.s. In certain embodiments, permanently hydrophlhc non-wovens, and in particular,

any

nonwovens with durably hydrophilic coatings are desirable. Another suitable embodiment

comprises a SMMS-structure. In certain embodiments, the non-wovens are porous.

In some embodiments, as shown in figures 7 to 10, the absorbent core of the disposable
diaper may comprise two or more absorbent structures as disclosed herein, i.e. absorbent
structures which comprise channels, which are combined or superposed. Typically, the absorbent
structures may be combined such that the thermoplastic adhesive material of the first absorbent

structure directly contacts the thermoplastic adhesive material of the second absorbent structure.

Figures 7, 8, 9 and 10 illustrate embodiments wherein a first absorbent structure 15
comprising an absorbent layer 17 with channels 26 is combined with a second absorbent structure
15’ comprising an absorbent layer 17° with channels 26’. In the shown embodiments, the
thermoplastic adhesive material 40 of the first absorbent structure directly contacts the
thermoplastic adhesive material 40’ of the second absorbent structure. An auxiliary adhesive 60
may be present on the substrate layer of the first and/or second absorbent structure for further
immobilization of the absorbent polymer particles (as shown in figure 7). In some embodiments,
the substrate layer 16’ of the second absorbent structure 15* may undulate into the channels 26’
of the second absorbent structure (as shown in figures 8 and 10) and even into the channels 26 of
the first absorbent structure 15, where it can be possibly adhered to the substrate layer 16 of the
first absorbent structure (as shown in figure 9). Typically, when the substrate layer of one

absorbent structure undulates into the channels, the substrate layers of the two absorbent



Step i) 2) may involve slot coating or spray-coating the supporting sheet,
ei ther continuously, or for exanple in a pattern corresponding to the
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The di mensi ons and val ues di scl osed he28in are not to be understood as
being strictly limted to the exact nunerical values recited. |nstead,

unl ess ot herw se specified,

t he reci tseactwmad are nalr@eate]ﬁsmct ¢.onabf ghe eutwtmtallferat mraﬁhgwickcu pr ougditoperehrat
abou a0 AT S B A TERT AR R AR B b e P BT T e

| nvent i onheinegrityf thelceammnk ipadytand ivacwdator at ed herei n by reference, t he

citation

of any docunent is not to be construed as an admi ssion that it

prior art wit# erelqdenents shareia dpr @oenmaraglsatbicririruqtares rempnee ehannelalt many

meani ng Q. (fef ﬂl?'f%r%{oa{hdogec&ldt ST Al sttlgl'ct%reqoﬁy%ﬁgr %feé lof L8 WbEhE'r gR%ndEani ng

or definition o

e sane termin a docunent I ncor ate y reference,

each such dinension is intended to nean both

paiot2eryi708m absor bent structure obtai ned by sai @#Cwatsha@d/oeanst hen be

is

t he

meani ng embdéfientst iherﬁhmng%edf the fithiaebsprdemh stmctule éS davtanerly smaﬂpbsegdwer n.

32

|IIustrate

drnsls folrly ] drﬁr&'&ﬁ%ﬂ el J?eBPit LDE: B RS %yﬁh%’ﬁg%ﬁ‘ NS,

escri WO e VI OUs ose

‘ed In't e art

t hat varn@mkmgmhemthamgsglamdmmmda&mdmnummsmﬁaﬂ7bmiHﬁdeﬂmﬂmmwu&mdmﬁmgt|ng

fromthe
cover in

a e, .of the_.inventio erefore inten
sytl stan 1a1 &1 Goeugﬁcg e thlcknesrslof Sttll.leC SO bgrh Cé)ge g)l){ dsu%sr}ecl]nurafl% a% Iu%eﬁshe l’é t(iit i8

Wi t hin thmmﬁnhm@xnhwkmﬂﬁmbﬁﬂ@@ﬂﬁammlqwﬁhﬂﬂ&ﬁbiiaa&iRET/U82012/041495 33

In embodiments wherein the two or more absorbent structures comprise channels, the first
and second absorbent structures may be different. In some of these embodiments, some of the
channels of the two absorbent layers may superpose (as shown in figure 10). In other
embodiments, the channels of one absorbent structure do not superpose the channels of the
adjacent absorbent structure but are complementary with the channels of the adjacent structure.
By complementary it is meant that the channels of the second absorbent structure form an

extension of the channels of the first absorbent structure.

In some embodiments, as shown in figures 11 to 13, the absorbent core of the disposable
diaper may comprise one or more absorbent structures as disclosed herein, combined with an
absorbent structure comprising an absorbent layer which is free of channels. In these
embodiments, the absorbent structure free of channels comprises a substrate layer and an
absorbent layer as disclosed which is however free of channels. When only one of the absorbent
structures comprises said channels, the absorbent structure with channels may in some
embodiments herein be closer to the wearer in use than the absorbent structure(s) without

channels.

Figures 11, 12 and 13 illustrates embodiments wherein a first absorbent structure 15 with
channels 26 is combined with a second absorbent structure 15 free of channels. In the
embodiment shown in figure 11, the thermoplastic adhesive material 40 of the first absorbent
structure 15 directly contacts the thermoplastic adhesive material 40’ of the second absorbent
structure 15° whereas in figures 12 and 13, the second absorbent structure 15” does not comprise
any such thermoplastic adhesive material 40’ (however, it may be present to immobilize the
absorbent layer on the substrate layer). An auxiliary adhesive 60 may be present on the substrate

layer of the first and/or second absorbent structure for further immobilization of the absorbent



CLAIMS What is clainmed is: 1. A disposable diaper (1) having a transverse
and | ongi tudi nal di mension conprising a backsheet (6), a topsheet (5) and
an absor beot2oorersi 7) di sposed t her ebet ween, wherei n saiPdTAlsSs@rberIvs cor e
conprises at |east one absorbent structure (15) conprising a substrate

| ayer (16) and an absorbent |ayer (17) conprising absorbent pol yner
particles (50), and optionally cellul o$8, supported by, and i mmobilized on
said substrate |ayer, said absorbent |ayer having: i. a transverse (N and
| ongi tudi nal dinmension (M; ii. a pair of opposing |ongitudinal edges (18)
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sai d channel s and wherein each of said channels

METHOD OF MAKING THE ABSORBENT STRUCTURE

The absorbent structure having channels herein may be made by any method comprising
the step of depositing absorbent polymer particles and optionally cellulose to form an absorbent
layer onto a substrate layer, for example by placing first said substrate layer onto raised portions
in the shape and dimensions of said channels to be produced and then depositing said absorbent
polymer particles and optionally cellulose thereon; thereby, the absorbent polymer particles and
optionally cellulose does not remain onto said raised portions, but only on the remaining portions

of the substrate layer.

The absorbent structure free of channels herein may be made by any method comprising
the step of depositing absorbent polymer particles and optionally cellulose as an absorbent layer

on a substrate layer.

In some embodiments, the absorbent structure with the substrate layer with therein two or
more channels with substantially no absorbent material is for example obtainable by a method
comprising the steps of:

a) providing a feeder for feeding said absorbent material (absorbent polymer particles and

optionally cellulose) to a first moving endless surface, such as a hopper;

b) providing a transfer means for transferring a substrate layer to a second moving endless

surface;

c) providing a first moving endless surface, having one or more absorbent layer-forming
reservoirs with a longitudinal dimension and averaged length, a perpendicular transverse
dimension and average width, and, perpendicular to both, a depth dimension and average
depth, and a void volume for receiving said absorbent material therein, said reservoir(s)
comprising one or more substantially longitudinally extending raised strips, not having a

void volume, for example each having an average width W of at least 4% or at least 5%



a. has a wwdth of at least 3 mmor of at |east 4% of the transverse

di nensi on of said absorbent |ayer; b. extends over at |east 15% of the

| ongi t udiwal2otvrrerssi on of said absorbent |ayer; c. is arCrasgezpresent in
said crotch region or part thereof; provided said absorbent |ayer does not
conpri se channel s substantially free of absorbent polynmer particles
extending in its transverse dinension i3 said crotch regi on and does not
conprise channels substantially free of absorbent polyneric particles
extending up to its longitudinal and transverse edges. WO
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absorbent |ayer ( pr3x1m1ty thereto:

d) providing a second moving surface, having an outer shell that has one or more air
permeable or partially air permeable receptacles with for receiving said substrate layer
thereon or therein, with a receiving area and with one or more substantially
longitudinally extending mating strips that may be air impermeable, and having each an
average width of for example W’ of at least 2.5 mm, preferably from 0.5 x W to 1.2 x W,
an average length of for example L.’ being from about 0.8 x L to 1.2 x L;

whereby said air-permeable outer shell is connected to one or more secondary vacuum systems
for facilitating retention of the substrate layer and/or said absorbent material thereon, and
whereby, in a meeting point, said first moving endless surface and said outer shell are at least
partially adjacent to one another and in close proximity of one another during transfer of said
absorbent material and such that each mating strip is substantially completely adjacent and in
close proximity to a raised strip during transfer of said absorbent material;

e) feeding with said feeder an absorbent material to said first moving endless surface, in at

least said reservoir (s) thereof;
D optionally, removing any absorbent material on said raised strips (s);

g) simultaneously, transferring said substrate layer to said second moving endless surface,

onto or into said receptacle(s);

h) selectively transferring in said meeting point, said absorbent material with said first
moving endless surface only to said part of the supporting sheet that is on or in said receiving

area of said receptacle.

Said reservoir(s) may be formed by of a multitude of grooves and/ or cavities with a void
volume, for receiving said absorbent material therein. In some embodiments, the average width
W of (each) strip is preferably at least 6 mm, or for example at least 7 mm, and/or at least at
least 7%, or for example at least 10% of the average width of the respective reservoir.

Said grooves and/ or cavities may each for example have a maximum dimension in

transverse direction which is at least 3 mm, and whereby the shortest distance between directly

neighboring cavities and /or grooves in substantially transverse dimension, is less than 5 mm.



4. The di sposabl e di aper according to any of the preceding clains wherein
the di stance between said two channels in the crotch region is at |east 10%
of the trapxerwersdi mnensi on of the absorbent | ayer in sacu/uscabkoli4p®gi on.

5. The di sposabl e di aper according to any of the preceding clains wherein
sai d absorbent structure conprises one or nore further channels (26')
substantially free of absorbent polynmesilc particles extending through the

t hi ckness of said absorbent |ayer in the |ongitudinal or transverse

di rensi on of said absorbent |ayer, wherein said further channels have a
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any chanrehmcted 8bsallsecondaerydhaposgblm. di aper according to any of clains 1 to
8 wherein said absorbent core further conprises a second absor bent
structure (15') as recited in claiml1l to forma |am nate.

The method further comprises the step of i) applying an adhesive material to the
absorbent structure of step h; and optionally applying an adhesive material ( i.e. a second
adhesive material) to said substrate layer, prior to step f, or simultaneously therewith, but in any

event prior to step g).

Step 1) 1) may involve straying said first adhesive material in the form of fibers onto said
absorbent layer, or part thereof, for example substantially continuously, so it is also present in

said channels.

Step i) 2) may involve slot coating or spray-coating the supporting sheet, either
continuously, or for example in a pattern corresponding to the channel pattern. An absorbent
structure obtained by said method can then be combined with an absorbent structure free of

channels or with another absorbent structure made by this method to provide an absorbent core.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean

“about 40 mm.”

All documents cited in the Detailed Description of the Invention are, in relevant part,
incorporated herein by reference; the citation of any document is not to be construed as an
admission that it is prior art with respect to the present invention. To the extent that any meaning
or definition of a term in this document conflicts with any meaning or definition of the same term
in a document incorporated by reference, the meaning or definition assigned to that term in this

document shall govern.



11. The di sposabl e di aper according to claim 10 wherein said first and
second substrate |layer (16, 16') are inages of each other and are conbi ned
such t hatwoheixtiarsmel s (26') of said second absorbent | agemSsupsrpose t he
channel s (26) of said first absorbent |layer to formchannels through the

t hi ckness of said |lamnate, preferably wherein the first substrate |ayer
(16) and second substrate |ayer sheet (26') bond through the channels. 12.
The di sposabl e di aper according to claim 10 or 11 wherein the substrate

| ayer of one of said absorbent structure undulates into said channels. 13.
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CLAIMS
What is claimed is:

1. A disposable diaper (1) having a transverse and longitudinal dimension
comprising a backsheet (6), a topsheet (5) and an absorbent core (7) disposed
therebetween, wherein said absorbent core comprises at least one absorbent
structure (15) comprising a substrate layer (16) and an absorbent layer (17)
comprising absorbent polymer particles (50), and optionally cellulose, supported
by, and immobilized on said substrate layer, said absorbent layer having:

i. atransverse (N) and longitudinal dimension (M);
ii. a pair of opposing longitudinal edges (18) extending in said
longitudinal dimension;
iii. a pair of opposing transversal edges (19) extending in said
transverse dimension;
iv. a front, crotch and back regions (21, 23, 22) arranged sequentially
in said longitudinal dimension;
v. two longitudinal portions delimited by a plane perpendicular to the
central longitudinal axis of said absorbent structure;
and wherein said absorbent layer comprises at least two channels (26)
substantially free of said absorbent polymeric particles extending through the
thickness of said absorbent layer in its longitudinal dimension, wherein each
longitudinal portion of said absorbent layer comprises one of said channels and
wherein each of said channels
a. has a width of at least 3 mm or of at least 4% of the
transverse dimension of said absorbent layer;
b. extends over at least 15% of the longitudinal
dimension of said absorbent layer;
c. is at least present in said crotch region or part
thereof;
provided said absorbent layer does not comprise channels substantially free of
absorbent polymer particles extending in its transverse dimension in said crotch
region and does not comprise channels substantially free of absorbent polymeric

particles extending up to its longitudinal and transverse edges.
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2. 'The disposable diaper according to claim 1 wherein said absorbent layer is free of

cellulose.

3. The disposable diaper according to any of the preceding claims wherein each of
said two channels (26) extend up to 90% of the longitudinal dimension of said

absorbent layer (17).

4. 'The disposable diaper according to any of the preceding claims wherein the
distance between said two channels in the crotch region is at least 10% of the

transverse dimension of the absorbent layer in said crotch region.

5. The disposable diaper according to any of the preceding claims wherein said
absorbent structure comprises one or more further channels (26’) substantially free
of absorbent polymeric particles extending through the thickness of said absorbent
layer in the longitudinal or transverse dimension of said absorbent layer, wherein

said further channels have a width of at least 3 mm.

6. The disposable diaper according to claim 5 wherein said further channels (26’) are

distributed in the front region and/or back region of said absorbent layer.

7. 'The disposable diaper according to claim 5 or 6 wherein said further channels

(26’) are longitudinal channels.

8. The disposable diaper according to any of the preceding claims wherein any of
said channels (26, 26°) are straight channels, oblique channels, curved channels or

angled channels.

9. The disposable diaper according to any of the preceding claims wherein said
absorbent core further comprises a second absorbent structure (15°), said second
absorbent structure comprising a substrate layer (16°), an absorbent layer (50°)

comprising absorbent polymer particles (50°) and being free of any channels.
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10. The disposable diaper according to any of claims 1 to 8 wherein said absorbent
core further comprises a second absorbent structure (15°) as recited in claim 1 to

form a laminate.

11. The disposable diaper according to claim 10 wherein said first and second
substrate layer (16, 16’) are images of each other and are combined such that the
channels (26) of said second absorbent layer superpose the channels (26) of said
first absorbent layer to form channels through the thickness of said laminate,
preferably wherein the first substrate layer {16) and second substrate layer sheet (16°)

bond through the channels.

12. The disposable diaper according to claim 10 or 11 wherein the substrate layer of

one of said absorbent structure undulates into said channels.

13. The disposable diaper according to any of the preceding claims wherein said

absorbent core further comprises an acquisition system (12, 13).

14. The disposable diaper according to any of the preceding claims wherein said

channels have a width of from 6 to 10 mm.

15. The disposable diaper according to any of the preceding claims wherein said
absorbent polymer particles are immobilized by a thermoplastic adhesive material

(40) on said substrate layer.



