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Field of the invention

The present invention relates to absorbent structures

' for disposable absorbent articles containing absorbent
hydrogel particles. More'partiéular, the invention
relates to absorbent structures having the absorbent
hydrogel particles distributed such that essentially
only particles of less than 105 micrometers are
distributed ir a dusting layer, which in a disposable
absorbent art.:le is adjacent the backsheet side of the
absorbent article, and particles of 105 micrometers or
largér are distributed in a primary-layer.

i

gagkground of the invention

In the field of absorbent structures for disposable
absorbent articles like for example baby diapers, adult
incontinence briefs, pads or sanitary napkins it has
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‘become common to use absorbent hydrogel'material
especially in particulate form. A large variety of

designs improving the functionality of the absorbent

hydrogel particles are known and are for example

disclosed in EP-A-212 618, W9-9101163 or EP;A-325-416.
More recently it has become known that many of the
particulate absorbent hydrogel particles have an
appreciable performance proflle in respect to partlcle
sizeé. This has led to even further advanced absorbent

-structures utlllz;ng the previously known amounts of

absorbent hydrogel particles but limiting the particle
size of the absorbent hydrogel particles to a specific
range. Absorbent articles comprising structures of this

' .or similar designs have been disclosed for example in US
5,061,259 pending US applications US 07/684712, 4374 US

07/684633, us 07/685255 all filed on April 12, 1991 or
EP-A-339 461.

Since the specific particle size range required in
these absorbent articles excludes the smaller partlclee,
referred to as “fines" and defined hereinafter, the
problem how to utilize these smaller absorbent hydrogel -
particles arose. This problem is for example disclosed
in EP-A-417 761. Disposal of fines can almost be ruled
out as a solution since it can cause an env;ronmental '
problem and is commercxally not attractive. As an

~alternative, the recycl;ng of fines already during the
'manufacturing process of absorbent hydrogel particles is
~ suggested in EP-A-463388 and EP-A-417761. However, the

large quantities produced and the'different production
processes used for making absorbent hydrogellparticles
do not always allow immediate resolution of the problem
by modifications of the manufacturing.proceés. Also
during trensport interparticle friction between
absorbent hydrogel particles can lead to fines being
generated,regardless of the initial particle size. 1In
-— :
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summéry, these considerations suggest to search for
alternative ways to 'utilize fines.

Therefore, it is an objective of the invention to
utilize absorbent hydrogel partzcle fines in absorbent
structures without incurring the problems prev1ous1y

_resolved by selecting an absorbent hydrogel part-:le

size distribution which omitted fines.. It is also an
objective of the invention to provide a process which
allows to continue to utilize absorbent hydrogel
particles of a full particle size distribution range
thus eliminating the need for modifjications to the
m&nufactnre of .absorbent hydroéel particles. .

In a different aspect of the invention.a further-
improvement of the design of absorbent articles is

'prov1ded by incorporation of the absorbent structures

according to the present invention. A design
characteristic of absorbent articles is that the liquid
impervious backsheet requires to be protected from being

.penetrated by dry absorbent hydrogel particles to

maintain liquid imperviousness. Some designs afforded -
the extra cost of a high basis weight backsheet strong
enoﬁgh to wiﬁhstand penetration or marking by absorbent
hydrogel particles. ~Other more practical designs

.included a protective layer of fibrous, often also

abSOrbent, material between backsheet and the absorbent
structure which comprises the absorbent hydrogel

particles. This had the added advantage of supplying
. some ‘extra absorbent capacity while-protecting the
‘backsheet.” Two well known executions of this absorbent

article design are either to include a tissue layer or,
more preferably, creating an absorbent structure which
had the absorbent hydrogel particles only distributed

" above a thin protective layer, designated dusting layer,
~ of the absorbent structure. However, even this most
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advanced design including a dusting layer had the
disadvantage that part of the absorbent structure was

only utilized to a suboptimal extend since the dusting

layer by design could not contain absorbent hydrogel
particles. '

Therefore, a third cbjective of the invention is to
supply absorbent articles having a dusting.layer to |
prevent penetration or.marking'of the backsheet by
abéorbentlhydrogel material particles in which the _
absorptive function of the dusting layer is optimized by
incorporation of absorbent hydrogel'fines. '

An additional objective of the present invention is
to combine the élimination of problems associated with
the utilization of absorbent hydrogel particles in
absorbent articles with the improvements in absorptive

- function by including absorbent hydrogel particles in

the dusting layer of absorbent structures.
Summary of the invention

In a first aspect the present invention provideé
absorbent structures for absorbent articles like

_ dlsposable baby diapers, dlsposable adult incontinence
'brlefs, pads or. sanitary napklns.

In a second aspect the present invention provides
absorbent articles which comprise a liquid permeable
topsheet, a liquid impermeable backsheet and the
absorbent structure according to the first aspect of the
present invention which is disposed between the
topsheet and the backsheet. According to the invention

the absorbent structure comprises two absorbent laYers,

one layér being designated dusting laye: R the,othér
layer being designated primary layer. Within the
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absorbent structure the dusting layer is the layer which
in an absorbent article is adjacent to the backsheet and
the-primary layer is the layer which in an absorbent
article is adjacent to the topsheet. - Adjacent as used.
in this context includes but is not limited to direct
contact in a face to face relationship. For example
additional layers may be disposed between topsheet ‘and

primary layer to further improve absorbent performance
of the absorbent article.

Both absorbent layers are formed by a flbrous,
matrix in which absorbent hydrogel part1cles are
distributed. The absorbent_hydrogel particles

B distributed in the primary layer are selected to have a
" particle size distribution such that at least 70% by
weight have a particle size of 105 micrometers or _
larger. The absorbent hydrogel particles distributed in
the dusting layer are selected to have a partlcle size
dlstrlbutlon such that at least 60% by weight have a
partlcle size of less than 105 mlcrometers.
. - ) .
In a preferred execution of the absorbent article of
the present invention the dusting layer is in a face to
face relationship to the backsheet. Equally preferred,
but particularly preferred if the dusting layer has
direct contact in a face to face relationship with the
backsheet, are absorbent articles in which all absorbent
hydrogel particles distributed in the dusting layer have
a particle size of less than 105 micrometers.

"It is an additional aspect of the present invention
to provide a process by which the absorbent structures
.of the invention can be manufactured. In its process
aspect the invention comprises at least the following
process steps : first, continuously moving two gas
streams which have suspended in each gas stream a,

\
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preferably homogeneous, blend of the matrix fibres and -
the absorbent hydrogel particles in such particle size

- distribution as to form the dusting layer and the

primary layer of the absorbent structure according to
the definition of the product invention.

A second process step is continuously laying the
laminates blend of matrix fibres and absorbent hydrogel
particles of each gas stream down on top of each other

.onto a continuously moving lay-down means to form a

dusting layer and a primary layer. The lay-down means
for this process preferably can either be a screen,
mounted on a rotating lay-down drum or a translational

. moving lay-down belt.

In a process utiliziné a rotating lay-down druﬁ, it
is particularly preferred that the dusting layer is
placed closer to the screen of the lay-down drum than
the primary layer. If a translational moving lay-down -
belt is used in the process according to the invention,
it is preferred that the primary layer is placed closer

to the belt than the dusting layer.

~ Brief description of the drawings

While the specification'concludes.with claims,
particularly pointing out and.claiminq the present
invention it is believed-that the present invention will
be better understood from the following description in
conjunction with the accompanying drawings in which:

Figﬁre 1 is a plan-view of a disposable diaper
embodiment of the present invention wherein most of the
topsheet -has been cut away to most clearly show the
underlying absorbent core (an embodiment of an absorbent

_
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structure of the present invention) of the diaper:

Figure 2 is a longitudinal sectional view of only the
absorbent core of the disposable diaper taken. along
sectional line 2-2 of Figure 1;

Figure 3 is a transverse sectional view of only the
absorbent core of the disposable diaper taken along
sectional line 3-3 of Figure 1;

Figure 4 is a perspective view of another alternative
embodiment of an absorbent structure of the present
_invention

Figure 5 shows the principal curve of cumulative
absorbent hydrogel weight percent versus particle size.

etailed description of the invention

The present invention provides absorbent structures
for disposable absorbent articles like for example
diapers, adult incontinence briefs, pads or sanitary
napkins. The absorbent structure of the present
-invention comprises two distinct layers designated
dusting layer and primary layer. Both layers are similar
in that they comprise a fibrous matrix in which
ébsorbent hydrogel particles are disposed, preferably in
a homogenous way. Both layers are distinguished by-the

' particle_size'distribution of each layer. The different
distribution is such that the absorbhent hydrogel
particles in the dusting layer together with the
absorbent hydrogel particles in the primary layer
represent a standard bulk particle size distribution.
The term " standard bulk particle size distributions",
as used herein, refers to those particle sizes in the
range typically received from commercial superabsorbEnt
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material suppliers.

In the'foliowing a detailed description of the
individual materials and components of the absorbent
structures as well as of the absorbent articles which
utlllze the absorbent structure is prov1ded.

A. The absorbent structure - . -

The absorbent structures of the present invention
will be described herein in relation to their use in
absorbent articles: however, it should be understood
that the potential application of the absorbent
‘structure should not be limited to the specific
absorbent articles described herein. |

The absorbent structures of the present invention
- are capable of absorbing and'retaining liquids. These
liquids can be, but are not limited to water and certain .
body exidates. Preferably, when used in absorbent
articles of the type described abo@e, the absorbent
structures are generally soft, compressable, conformable
and non-irritating to the skin.

As said herein above, the absorbent structure
comprises a dusting layer and a primary layer which are:
placed onto each other. The direction defined
perependicular to the plane of the dusting layer and the
primary layer is hereinafter referred to as Z -
direction. The positive 2Z- direction is from dusting
iayer towards primary layer, while the negative 2Z- .
direction is opposed thereto. Whenlused*in absorbent
articles, the absorbent structure is placed such that
its pos1t1ve Z- direction points towards the bedy of the

. person vhen the absorbent artlcle is used.

This Sheet Has Been Rep
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' The-shépe of the absorbent structure in the plane
perpendicular to its .2- direction is defined according
ﬁo its particular use in an absorbent article. In
principle, there is no limitation as to which shape - the

' absorbent structure may havg.'However, for absorbent

diapers, incontinence briefs, sanitary pads, catamenials
or pantiliners, the most common shapes known and useful
in.-the present invention are rectangular, preferably
with rounded edges, hourglass or dogbone shaped, T-
shaped, or oval. In Qeneral.the shapes of absorbent
structures are preferred-whiéh allow the absorbent
article, in which the absorbent structure is used, to
best provide comfort, form fitting and éhsorbent '
function. For absorbent'diapers this would be T-shaped,
dogbone or hourglass shapes. Other shapés like circular
disks are used for example in brassier inserts or inlays
for breast-feeding mothers. '

Figure i shows a particular preferred shape of the
absorbent structure (10) in the context of a disposa“’e
absqrbent diaper  (20). The absorbent structure (10) ..
Figure 1 also has a 1ongitudinal.axis (36) and a lateral
axis (34) which are perpendicular to each other and both
are perpendicular to the Z- direction. It can be seen
from Figure 1 that a preferred shape.of the absorbent
structure and absorbent article is symmetrical to the
longitudinal axis (36) but has a distinct difference
between the two longitudinal portions of the absorbent
structure. Figure 4 shows another preferred absorbent
structure (10) for disposable absorbent diapers or .
incontinence briefs. This shape typically is designated

. T-shape absorbent structure.

The shapes of the individual dusting layer and
prlmary layer of the absorbent structure can be

is Sheet Has Been Rerlaced '
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coextensive. However, for many absorbent article'
applications, the shape of the primary layer and the
dusting layer are not coextensive. According to the
invention, the dusting layer and the primary layer only .

‘need to be placed onto each other in the region of the

liquid entry point. For example, this is the region of
the urination point in disposable absorbent diapers.

‘It is particular preferred that the dusting leyer is

coextensive to the full shape of the absorbent structure
while the primary layer only forms part of the absorbent
structure on the dusing layer. A preferred execution of
an absorbent structure for a disposable absorbent'diaper
has a dusting layer which is coextensive to the shape of
the absorbent structure while the primary layer extends.
fully along the longitudinal axis (36), i.e. from end to
end of the absorbent structure while in lateral
direction (34) the absorbent structure extends to less
than the largest width of the absorbent structure(10),

particularly preffered less than the smallest width of

the absorbent structure (10) . Alternatively as showp in

- Figure 4, the prlmary layer (1) may extend only

partially in longitudinal direction (36) of the
absorbent structur while being co-extensive with the

~dusting layer (2) in lateral direction. Most preferred

are absorbent structures, in particular for absorbent
dlapers, which have a primary layer of less than the
full longitudinal length of the absorbent structure and
a lateral extension of less than the largest lateral

‘extension of the absorbent structure.. This will provide

most effective, i.e ecological and economical, usage of
the absorbent materials which are comprised in the
primary layer. ' '

The dustlng layer and the prlmary layer can have

variable or uniform basis weight, density and thickness

_’————_’-———-'-—‘—’_-’ .
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in longitudinal or lateral direction. Figure 4 shows an
absorbent structure (10) having a low density
acquisition zone (56) in the primary layer (1). The low
density acqﬁiétion zone (56) of this embodiment of the
invention has a rounded triangular shape and is designed
according to US Patent 4,834,735. Also from Figure 4, a
region of transition (58), where the primary layer (1)
ends, can be part of the absorbent structures (10)
according to the invention. In such a transition region
the.basis_weight, dgnéity or thickness or a'combination
of -these variables changes in the respective layer. In a
preferred execution of an absorbent structure for
absorbent'diapers such a transition region (58) is
incorporated into the‘primary iayer (1) where such a
primary layer is not coextensive with the dusting 1ayér
(2) in longitudinal or lateral direction.

‘ The term "basis weight" as used herein refers to a
weight of material which is disposed in an area
perpendicular to the Z~direction and divided by the size
of the area to which the material corresponds. For
example the basis weight can be measured by die-cutting
an area of 1.0 or 6.45 square centimeters of the layer
or the absorbent structure as a whole and weighing the
sample on a standard scale. As indicated above the basis
weight depends on the lateral and longitudinal
coordinates of a layer or the absorbent st}ucture.

B. The absorbent hydrogel material

The absorbent hydreogel materials used in the
present invention are substantially Water insoluble,
absorbent, polymer materials that are capable of L
absorbing large quantities of fluid such as wétgr and
‘body exudates in relation to their weight in forming .
hyd:ogels in the process. Such materials are usually

This Sheet Has Been Re'ilaced
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also capable of retainihg such absorbed fluids under
‘moderate pressures. Absorbent hydrogel materials méy
also be referred to by other names such as simply
"superabsorbént materials" or “hydrocolloids" or
'"absorbent gelling materials". The types of absorbent
hydrogel materials useful in the present invention may
vary widely. |

The absorbent hydrogel materials that are preferred
for use in the present invention have an Absorptive
Capacity (as measured by the test set forth hereih) of
at least about 18-20 grams, and more preferable at least
about 25 grams, of Synthetic Urine per gram of the
absorbent'hydrogel,ﬁaterial_(in its dry state).
Typically, the absorbent hydrogel material used in the
present invention will have an Absorptive Capacity of’
from about 30. to abqut 45 grams of Synthetic ﬁrine per
gram of absorbent hydrogel materials. Absorbent.hydrbgel

‘materials havihg Absorptive Capacities in this range are
especially useful in absorbent structures in absorbent
articles since they can hold high amounts of discharged
body exudates such as urine under moderate confining
pressures that 51mulate in-use conditions. It is obvious
'to_those skllled in the art of absorbent structures or
absorbent articles that absorbent hydrogel particles are
evaluateéd for the final usage by employing the
reépéctive relevant liquid. For example for catamenials
or pantiliners different liquids than synthetic urine
are appropriate. leferent liquids however will cause
different Absorptive Capacities to be achieved,

" therefore the_above Absorptive Capacities are not to be
_considered limiting for the use of absorbent hydrogel
particles which are designed to be used for liquids
other than urine. » '

Some general types of suitable particulate

This Sheetliliilﬂiﬁl Ilz‘ilaced
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absorbent hydrogel materials gnd'méthqu of méking the
same, useful in the présent invention are described in
greater detail in US Patent Re. 32, 649 entitled
"Hydrogel Forming Polymer COmpos1tlons For Use in
Absorbent Structures" . rexssued to Brandt et al. on Aprll
19, 1988.

_ The general types of particles suitable for use in:
.the present invention may also be those particles that
are referred to as "precursor“ partlcles in the
following US Patent Application : Serial Number 07/502,
942 entitled " Particulate Polymeric Compositions Having
Interparticle Crosslinked Aggregates of Fine Precursors"
filed in the names of_bonal,éarfoll Roe, et al., Serial
"Number 07/503, 393 entitled " Porous, Absorbent,
Polymeric Macrostructures and Method of Making the Same"
- filed iﬁ the names of Donald Carroll Roe, et al.; Serial
Number 07/503, 499 entitled" Method for Producing
Pdlymeric Compositions Containing Interparticle
Crosslinked Aggfegates" filed in the names of Frank
Henry Lahrman, et al.; Serial Number 07/503, 500
'_entitled " aAbsorbent Members Containing Interparticle
Crosslinked Aggregates" filed in the names of Charles
John Berg, et al.: Serial Number 07/503, 501 entitled
" Absorbent Articles Containing Interparticle
Crosslinked Aggregates" filed in the names of Frank
Henry Lahrman, et al.: Serial Number 07/503, 506
entitled " Particulate, Absorbent, Polymeric
Compositions Containing Interparticle Crosslinked
Aggregates" filed in the names of Charles John Berg, et
al.. all filed April 2, 1890. These patent applications
may be referred to collectively as the "Inter-Partlcle
Crossllnked Aggregate" appllcatzons.

The absorbent hydrogel material particles may
optionally be surface treated as described in the Inter-

eet Has Been Re{ilaced
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Particle Crosslinked Aggregates appiications. Thus the
absorbent hydrogel material particles may'be'surface
treated as described in US Patent 4,824,901. If surface
treated, the absorbent hydrogel'material parﬁicles are

' préferably surface treated by applying a surface
crosslinking agent onto the particles and reacting the

' surface crosslinking agent with the polymer material at

 or near or in the proximity of the surface of the
particles.

The absorbent hydrogel materials may also have the
level of extractable polymer material specified in US
Patent Re. 32,649.

The preferred polymer materials for use as the _
absorbent hydrogel material particles possess a carboxyl
'group. These polymers include hydrolyzed-
starchacrylonitrile graft copolymers, partially
neutralized starch-acrylonitrile graft copolymers,
starch -acrylic acid graft copolymers, partially
neutralized starch-acrylic acid graft copolymers,
éaponified vinyl acetate-acrylic ester copolymers,
hydrolized acrylonitrile or acrylamide'copolymers,
slightly network crosslinked products of any of the
foregoing copolymers, partially neutralized polyacrylic
acid. These polymers may be used either independently or
-in the form of a mixture of two or more monomers,
compounds, ‘or the like. Examples of these polymer
. materials are disclosed in US Patents 3,661,875,
4,076,663, 4,093,776, 4',666,983, angd 4,'73_4,498.

The most preferred polymer materials for use as the
absorbent hydrogel material particles are slightly
network'chsslinked products of partially neutralized
polyacrylic acids and starch derivates therefrom. Most-

- preferably, the particlés comprise from about 50% to
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about 95%, preferably about 75%, neutralized, slightly
network crosslinked, polyacrylic acid (e.g., poly
(sodium acrylate/acrylic acid)).

The individual particles_of polymer material may be
formed in any conventional manner. Typical and preferred
processes for producing the particles are described in
US Patent Re. 32,649, 4,666,983 and 4,625,001.

The preferred methods fqr.forming~the-partic1es are
those that involve agueous solution or other solution
polymerzzatlon methods as opposed to reverse phase
polymerlzatlon (the latter also belng known as "inverse
phase polymerlzatlonﬁ or "emulsion polymerization"). a
described in US Patent Re. 32,645, agueous solution
polymerization involves the use of an aqueous reaction
mixture to carry out polymerlzatlon to form the
partlcles.

The absorbent hydrogel materials incorporated into
the absorbent structures of the present invention are in
a particulate form. The term “particulate" is used
hérein' to mean that the absorbent hydrogel materials
are in the form of discrete units denominated
vparticles". The particles can comprise gr--ules,
pulverulents, spheres, aggregates or agglomerates.
However, typically, the particles described herein will
largely not be agglomerated or aggregated. The particles
céh have any desired shape such as cubic: polyhedrai: .
'sphé:icalz rounded: angular; irregular:; or randomly-~
sized irregular shapes (e.g., pulverulent products of a
grinding or pulverizing step).

The size distribution of the particles of absorbent
hydrogel materials is of critical importance to the
performance of absorbent structures.

__ﬂf——~—~—*”‘”'~’;‘
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In geheral,'large particies.of absorbent hydrogel

- materials swell sldwly.and decrease the potential fluid
uptake rate (that is, the rate at which fluid is taken
into the absorbent structure in the z-direction). Small
particles . (or “fines") tend to swell rapidly, but are
-easily forced into capillary spaces, decreasing the
structure's permeability and dramatically curtailing the
rate of fluid distribution throughout the structure.
aAlso, too high concentrations of fine particles can
coagﬁlate into a gel mass that acts as a barrier to
fluld distribution. These are the phenomena referred to
as- "gel-blocklng“

By ‘using a.specific,'relativély narrow, particle
size distribution in absorbent structures containing
absorbent hydrogel material, the above-mentioned fluid
procéssing limitations of both large and fine particles
can be significantly reduced or eliminated. While not
wishing to be bound by any particular theory, it is
‘believed that the particle size to some'éxtent

- determines the'pétential fluid uptake rate of an _
absorbent article. This apéears true because the fluid
uptake rate is dependent on the overall surface area per
unit mass of the absorbent hydrogel material. The range
of particle sizes (or "breadth of the distribution" of
the particle size) impacts both the potential fluid

| uptake rate and the distribution rate of the structure.
Ideally, the breadth of distribution of particle sizes
should be small. . . |

The present invention relates to the use of the
standard bulk particle size distribution such that no
elimination of the finer particles is necessary. In
general any distribution can be brought into compliance
with the desire to.not contain too large particles. by
heet Has Been Reraced
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appropriate processes like for example milling, crushing
or similar and well-known particle size reducing

_ processes. However,_fhe amount of fine particles as
poihted out beforé will generally continue to increase
‘during these processes ana be undesirable as of a
certain concentration. In particular, the primary core
layer should not contain absorbent hydrogel particles

which are known to cause gel-blocking phenomena. On the :

other hand, disposal of such fine particles is not

" desirable for ecological and economical reasons. With
the present invention, it now is possible to continue to
use the standard bulk particle size distribution
resulting from usual manufacturing processes of
“"absorbent hydrogel particles while not sacrificing the
benefits known from utilization of a small range of
partiéle size distribution in the absorbent structure.

Accordingly the present invention re>ates to
absorbent hydrogel particles distributed the primary
layer and having a particle size distribution such that
at least 70% by weight of the particle size is 105
micrometers or larger. The absorbent hydrogel particles
distributed in the dusting layer have a particle size
distribution such that at 1east 60% by weight have a h
partisle size of less than 105 micrometers. A preferred
execution of the absorbent article of the present
invention is such that all hydrogel particles in the
dﬁsting layer have a particle size of less than 105
micrometers.

‘The distribution in longitudinal, lateral or 2Z-
direction of the absorbent structure of the absorbent
hydrogel particles in the primary layer is independent
of the distribution in the dusting layer, and vice -
versa. In particular, the absorbent hydrogel particles
may be concentrated or reduced in concentration in
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dlfferent reglons of the absorbent structure. In a
preferred execution of the_present invention, the-
absorbent hydrogel particles of.the primary lafer follow
‘a basis weight or concentration increase in lateral
direction towards the longitudinal axis of the absorbent
- structure -while in longitudinal direction the absorbent
hydrogel particle basis weight or concentration maximum
is centred around the designed enﬁry point for liqﬁids
‘to be absorbed. The basis weight or concentration
_ profile of the absorbent hydrogel articles can follow a
gradual or a step distribution function. It is also
preferred to have a distribution profile of the
.absorbent hydrogel articles in the dusting layer along
‘the lateral dlrectlon with a maximum around the
longitudinal axis of the absorbent structure.

Most preferred for the dusting layer as well as the

primary layer is an absorbent hydrogel particle
distribution in Z-direction which is providing,
individually for each layer, a homogeneous profile in z-
direction._This is shown in Figqures 2 and 3 which show

. absorbent hydrogel particles (75) homogeneously
distributed inithe-primary layer (1) which have a

: particle size range of equal to or more than 105
micrometers. The dusting layer (2) of the absorbent
structure (10) also has absorbent hydrogel particles
(75) homogeneously distributed in it but they have a
particle size of less than 105 micrometers. The cross
sections of the absorbent structure (10) of Figure 1 in
longitudinal direction in Figure 2 and lateral direction
in Figure 3 are not to scale but distorted to provide a-
better graphical display of the present invention} The
concentration itself of absorbernt hydrogel perticles in
Z~direction does not have to be identical for the
dusting iayer and the primary layer. In fact, it is
preferred that the basis weight of the absorbent

———
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hydrogel particles in the dusting layer and the basis |
weigﬁt of the absorbent hydrogel particles in the *
primary layer are in a ratio from 1:1 to 1:20,
preferably from 1:2 to 1:5. Basis weights and the
indicated ratios have to be present for at least one
area, but not throughout the whole area, of an absorbent
structure. |

The specific size distribution of the absorbent

hydrogel material for each layer used in the present

- invention could be expressed by using the actual
dimensions of the particles. A method suitable for
determining the actual dimensions of the particles is
~set forth in greater detail in several of the Inter-
Particle Crosslinked Aggfegatg applications, referred to.
above. However, deterﬁining the actual particle
dimensions'can be a relatively complicated process due
to the different shapes and dimensions that such
particles may have. Therefore, for simplicity, the
‘particle sizes in the absorbent structures of the

_ present invention are exé:essed in another manner.

For purposes of the present invention, the term
“particle size" is defined as the dimension of a
particle which is'determinéd-by a sieve size analysis

. according to the Sieving Test described in greater
detail herein. A sample of particles is sieved as
described, and the results are recorded. It should be
understood that for particles that ére not spherical,
the sieving test may determine the size of only certain
dimensions of a specific particle. The results of such a
sieve size analysis, however, sufficiently define the
size of the particles for the purposes of the present
invention. ' '

One way to express the size of the particles is in.
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terms of the Size of the openings in the sieves. For
instance, in principal, a particle that is retained on a
sieve with 105 micrometer openings is considered to have
a partlcle size greater than or equal to 105 micrometer
for the purposes of the present invention. A particle

- that passes through a sieve with 297 micrometer openings
and is retaxned on a sieve with 105 micrometer openings

- is conSLdered to have a partlcle size from 105 to 297
micrometers. A particle that passes through a sieve with
105 micrometers is consideréd to have a partiele size
less than 105 micrometers.

It is well known that in most sieving analyses,
certain particles may pass through or be retained on a
sieve in one test, and not on another identical test.
This can result from the shape of the particle and the
different orientation relative to the sieve openings the
particle may assume in each test. Because of this, the
test results are generally expressed in terms of the
percentage of particles, by weight, that will ordinarily

~ pass through a sieve of one dimension and be retained on
a sieve of a second dimension. Preferably, in the
present invention, no more than about 40%, more
preferably no more than about 10% . by welght of the
partlcles should be larger than 105 mlcrometers for the
dusting .layer and no more than about 30%, more
preferably no more than about 10% by wexght of the
particles should be smaller than 105-micrometers for the
primary layer. of the absorbent structure. .Particularly
preferred for econonical reasons is- to utilize all
particles_with 105 nicrometers or above from a standard
bulk particle size distribution in the primary layer of
an absorbent structare. Thus, all particles in the
dusting layer have a particle size of less than 105
micrometers. '

~ This Sheet Has Been Rep
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It is also known as indicated above that particles
which are too large provide sub-optimai performance.
- Therefore, the partic;e size of particigs in the primary
iayer should not be larger than 500 micrometers,
preferably not larger than 297 micrometers.

In Figure S, the principal curve for a standard
bulk particle size distribution integrated to cumulative
absorbent hydrogel weight percent versus particle size
is shown. The.redion“of the curve desiénated'A would
represent the particle size range which according to the
invention is put into the dusting layer. The particle
‘size range designated B in figure 5 would be =
incorporated into the primary layer of the absorbent
structure according to the invention. Parﬁicles which
belong to particle size C, that is above 500
micrometers are excluded but can be reduced in size to
become part of the particle size range which is fully
incorporated into the absorbent structure. '

The specific particle size distribution for the
dusting layer and for the primary layer described above
can be prepéred'by any suitable method. The specific
particle size distribution can be prepared'at least in
relatively. small amounts by a sieving operation. In
larger quantities the particle size distributions can be
generated for example in cyclon separation processes or
other well-known separation processes. Cyclon type
separations are preferred since they can be combined
with the pneumatic tranéport system’oftén used for
absorbent hydrogel particle handling during the
manufaéture of absorbent hydrogel particles or even
better-during'the manufacture of the absorbent articles
themselves.

/
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C. The absorbent matrix'

The materials used other than absorbent -hydrogel
.material to form the absorbent structures of the present
invention can be in any suitable form provided it is
capable of transporting ligquids between the structural
elements of its matrix. The term "structufal elemenfs",
as used herein, refers to individual fibers, yarns,
strands, loose particles'énd.the like which are
typically comprised in absorbent structures of the
present invention. |

The particles of absorbent hydrogel material are
located or dispersed in, or on, the matrix of structural .
elements. The particles of absorbent hydrogel material
are incorporated into the matrix of structural elementsl
formlng the dustlng layer or the prlmary layer of an
absorbent structure.

Each of the'lajers'af the absorbent structures of
the present -invention comprises a matrix, such as a web,
_batt, or other mixture of fiber material with a specific
guantity of the particulate absorbent hydrogel material
as described herein. Such webs typically comprise
entangled masses of fibers also designated"fibrous or
fiber materials. It should be understood, however, that
for the purposes of this invention an absorbent
structure is not limited to only comprise a web or the
like in the dusting layer and the primary layer. An
absorbent structure may also comprise additiona1
laminates, webs, or combinations of several sheets or
webs of the types of materials as described herein.

Various types of fiber material can be used in the
layers of-the_absorbent structures Qf-the p:esént
' invention._Any type of fiber material which is suitable

Sheet Has Been Reﬂlaced
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for use in conventional absorbent products is also
suitable for use in the absorbent structures described
herein. Specific examples of such fiber materials
include cellulose fibers, modified cellulose fibers,
rayon, polypropylene,-and'polyester fibers such as
polyethylene tereplthalate (DACRON) , hydrophlllc nylon
(HYDROFIL), and the llke. Other fiber materials include
cellulose acetate, polyvinyl flouride,
‘polyvinylidenechloride, acrylics, polyvinyl acetate,
polyamides (such as nylon), bicomponent fibers,
tricomponent fibers, mixtures thereof, and the like. -
Hydrophilic fiber materials, however, are preferred.

The term “hydrophilic", as used herein, describes
fibers or surfaces of fibers which are wetted when
liquids are deposited onto the fibers. That is, a fiber
or its surface is considered to be hydrophilic if water
or aqueous body liguids readily spreads on or over the
surface of the fiber without regard.to whether or not
the fiber actually imbibes the fluid or forms a gel. The
state of the art respecting wetting of materials defines
hydrophilicity (and wétting) in terms of contact angles
and the surface tension of the liquids and solids
involved. This is discussed in detail in the American
Chemicai Society Publication entitled cOgtacé Anale,
Wettability, and Adhesion edited by Robert F. Gould and
copyrighted in 1964, which publication is incorporated

by reference herein.

Examples of suitable hydrophilic fiber materials,
in addition to some already mentioned, are hydrophilized
hydrophobic fibers. These include surfactant-treated or:
silica-treated thermoplastic fibers derived, for
example, from polyolefins such as polyethylene or
polypropylene, polyacrylics, polyamides, polystryrenes,
pblyurethanes and the like. In fact, hydrophilized
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. hydrophobic fibers which are in and of themselves not
'yery absorbent and which, therefore, do not provide webs
of sufficient absorbent capacity to be useful in
conventional absorbent products, may be suitable for use
in the absorbent structures of the present invention due
to their good wicking properties.'This is because the
wicking propensity of the fibers is as important, if not

. more important, than the absorbent capacity of the fiber
material itself. This is . due to the high rate of fluid

' uptake and lack of gél bloéking prqpérties.of the
particuléte absorbent hydrogel materials used in the
absorbent structures of the present invention. In some
applications of the present invention, hydrophobic
synthetic fibers can also be used but are usually less
preferred. -

For reasons of availability and cost, cellulose
fibefs'are generally prefgrred for -use as the
 hydrophilic fiber material of the. absorbent structures
described herein. Most preferred are wood pulp fibers
which are referred to as “airfelt".

' Other cellulosic fiber materials which may be
useful in some of the absorbent structures described
‘herein are chemicaliy stiffened cellulosic fibers.
Preferred chemically.Stiffened cellulosic fibers are the
stiffened, twisted, curled cellulosic fibers which can
be produced by internally crosslinking cellulose fibers
with a crosslinking ageht. The types of stiffened,
twisted, curled cellulosic fibers useful as the
hydrophilic fiber material of the absorbent structures
described herein are described in greater detail in the
following patents : US Patents 4,822,453, 4, 888,093,
4,889,595, 4,889,596, 4 889,597, and 4,898, 642.

Especially preferred absorbent structures

-
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comprising the dusting layer and the primary layer which
both have a structural matrix of airfelt and also both
have the absorbent hydrogel particles dispersed
hombgeneously in Z-direction in the matrix. These
absorbent structures are most preferred if they further
comprise a layer of chemically stiffened cellulosic
fibers on the primary layer on the side opposite the
side of the dusting layer to provide an especially rapid
acquisitional wicking layér. The layer of chemically '
stiffened cellulosic fibers may also comprise absorbent
hydrogel particles. If present in an exeéution of the
.present invention the size of this layer of chemically
stiffened cellulosic fibers is preferably substantially
free of absorbent hydrogel particles and has a shape of
1e$s than the smallest lateral width of the absorbent
structure and less than the longitudinal length of the
absorbent structure, i.e. it is smaller than the
absorbent structure in all directions.

The relat;ve amount of fiber or other suitable type
. of mater1a1 and partlculate absorbent- hydrogel materlals
used in the absorbent structures of the present
invention can be most ccnveniently expressed in terms of
the weight percentage of those components in the
absorbent structure. The absorbent structures preferably
contain from about 5% to about 98% overall, more
preferably from about 10% to about 80%, by weight of the
absorbent structure, of the particulate absorbent
hydrogel material.
By "overall concentration" in this context is meant
. the total weight of absorbent hydrogel particles
expressed in % of the total weight of the absorbent
structure or the respective absorbent layer.

bue to the difference in particle size in the
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dusting layer and the primary layer the'preferred
‘concentration of absorbent hydrogel particles in each
layer is not identical. Accordingly, the preferred
overall concentration of absorbent hydrogel particles in
the dusting layer is from 5% to 50%, most preferably
from 10% to 35%, by weight of the dustlng 1ayer. on the
other hand it is preferred that the overall
concentration of absorbent hydrogel particles in the
primary layer is from 10% to 80%, more preferably from
20% to 50%, and most preferably from 30% to 40 % by
weight of the primary layer.

It is also preferfed that the dusting layer and the

“primary layer have different absorbent capacities. This
can be achieved by selecting the overall absorbent '
hydrogel partlcle concentration and by us;ng different
basis weights for the fibrous matrix in the dusting
layer and the primary layer. According to the present

_ invention the ratio of the maximum basis wéight'cf the

" fibrous matrix in the dusting layer and the maximum
basis weight of the fibrous matrix of the primary layer
is selected such that it has a range from 1:1 to 1:10,
preferably from 1:2 to 1:5 for at least some areas of
the. absorbent structure. When designing an absorbent
structure the ratio can be used to distribute the
overall amount of absorbent fibrous matrix material
according to the absorbent capacity need for whlch the
absorbent article is designed.

‘ SLmllarly the basxs weight of absorbent hydrogel
partlcles in the dusting layer and the basis welght of
absorbent hydrogel particles in the primary layer are
advantageously selected, according to the invention, if
their ratio falls into the range from 1:1 to 1:20,
pgeferably from 1:2 to 1:5.

S
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The total basis weight of absorbent structures depends
on the absorbent article for which the absorbent
structure is to be utilized. For the absorbent
structures contemplated herein, an advantageous range
can be defined which incorporates the differences
between the different absorbent structures according to
the invention as well as the variation of basis weight
of an absorbent structure due to cOnpentration gradients
in longitudinal and/or laterai direction. The preferred
maximum basis weight for apsorbént-strﬁétures in
absorbent articles according to the present invention,
is therefore in the range from 0.05 g/cm2 to 0.15 g/cm2.

- ‘The density of the absorbent structures described
herein can be important in several aspects. It can be
important in determining the absorbent properties of the
absorbent structures by themselves and thé absorbent
properties of the articles in which such absorbent
structures may beuemployed. The density of the absorbent
structures described herein will generally be in the
range from about 0.96.g/cm3 to about 0.5 g/cm3, and more
'preferabiy within a rénge of from about 0.08 g/cm3-to
about 0.35 g/¢m3. Density values for these structures
are calculated from their basis weight and céliper.
Caliper is measured under a "gentle" load of 15.9
grams/cm2. The basis'weight is measured by die~cutting a
certain -size sample of the absorbent structure and
weighing the sample on a standard scale. The weight and
area of the sample determine the basis weight. The
density and basis weight values incluyde the weight of
the particles of the absorbent hydrogel material.

The absorbent structures of the présent invention
can contain a variety of optional materials in additidn
to the fiber or other suitable materials and the
absorbent hydrogel materials. Such optional materials
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"can include, for example, fluid distribution aids,
anltmlcroblals pH control agents, odour control agents,
perfumes, etc. If present, these optional components
should generally comprise no more than about 30% by
weight of the absorbent structures. .

Process for maki absorben tructu

The preferred fibrous absorbent structures
described herein can bé prepared_by'any process’ or.
technique that comprisés a combination of fibers and
particles of absorbent hydrogel material. These
‘absorbent structures are preferably formed by air-lgying
a substantially dry mixture of fibers and absorbent
hydrogel particles and, if desired or necessary,

- densifying the resulting web. Such a procedure is
decribed more fully in US Patent 4,610,678. As indicated
in uUs Patent'4,610;678, the air-laid webs formed by this
procedure will'pteferably comprise substantially
unbonded fibers. These webs preferably have a moisture
content of 10% or less.

According to the process aspect of the invention a

- preferred continuous process for the manufacture of

' absorbent structures aécording to the invention
‘comprises two'stéps. First, continuously mo#ing two
streams of gas, preferably air. Each of the two streams
has suspended in it, preferably homogeneously mixed, the
matrix fibers and the absorbent hydrogel particles. One
stream has the absorbent hydrogel particle size
distribution and the matrix fibers suspended in it which
will be comprised in the dustiﬁg layer and the other
stream has the'absorbeht hydrogel particle size
distribution and the matrix fibers which will be
comprisediin the primary layer of the absorbent
structure éuspeﬁded in it. The second step of the

/:
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processtis laying the material suspended in its gas
stream continuously down onto an also continuously
moving lay-down means such that the material form the
dusting layer and the primary layer according to the
design of the absorbent structure.

Prefersbly the continuously moving lay-down means
can be a screen mounted on a rotating lay-down drum '
which then is followed by a transfer station where the
absorbent structure from the lay-down drum is moved onto
a transport means. Another, equally preferred
continuously moving lay-down means can be a
translational moving screen for example in form of a

" lay-down belt. No transfer statlon is requlred for this
lay-down system. '

It is especially preferred for the manufacture of
disposable absorbent diapers that the dusting layer in
case of a rdtéting lay-down drum, as the continuously
moving lay-down means, is placed closer to the screen on
the lay-down drum than the primary layer in order to
result after the transfer s' ‘tion in an absorbent
structure which can be transpdrted on vacuum belts with
the dusting layer not being exposed for the majority of"
its surface to the vacuum belts. This prevents the loss
of the absorbent hydrogel particles of small size which
are comprised in the dusting layer and could otherwise
easily be lost into air-streams created by vacuum belts.

Alternatively, if a translational moving 1ay-down belt
is utilized as the continuous lay-down means, it is
advantageous to lay down the primary layer closer to the
lay-down belt than the dusting layer, thereby achieving
the sanme situation for further processing as described:
above for a process using a rotating lay-déwn drum.

uiiiiﬂ‘l‘iiilﬂifi‘ i



WO 94/01068 PCT/US93/05940

30
E. The absorbent article

The absorbent structures of the present invention
are especielly suitable for use as absorbent cores in
absorbent articles, in particular disposable absorbent
articles. '

The term "absorbent article", as used herein,
refers to articles which absorb and contain body
exudates and other fluids. More specifically, the term
"absorbent arﬁicle", as used herein, generally refers to
articles which are placed agalnst or in proxlmlty to the
body of the wearer to absorb and contazn various
exudates dlscharged from the body. The term “dlsposable
absorbent ertlcles", as used herein, are -those absorbent

 articles which are intended to be disbareed after a
single use. This means the original absorbent article in
whole is not intended to be laundered or otherwise
restored or reused as an absorbent article, although
certain materials or all of the absorbent article
material may be recycled, reused, or composted.

‘A preferred embodiment of an absorbent diaper (20)

- is shown in Figure 1. As used herein, the term "dieper"
refers to a garment generally worn by infants and
incontinent persons about the lower torso of the wearer.
It should be understood, however, that the present
invention is also applibahle to other absorbent articles
such as incontinent briefs, incontinent pads, training

. pants, diaper inserts, sanitary napkins and the like.

Figure 1 is a plan view of the diaper (20) of the
present lnventlon in its. flat-out, uncontracted state
'(1 e., with all the elastic induced contraction

"removed). Portions of the diaper have been cut-away to
more clearly show the construction of the. diaper (20).
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E. The abéorbegt article

The absorbent structures of the present invention

are especially suitable for use as absorbent cores in

. absorbent articles, in particular disposable absorbent
articles. - ' o

The term "absorbent article", as used -herein,
refers to articles which absorb and contain"body.
exudates and other fluids. More specifically, the term
“absorbent article", as used herein, generally refers to
articles which are placed agalnst or in prox1m1ty to the |
body of the wearer to absorb and contain various
exudates discharged from the body. The term "“disposable
absorbent articles", as used herein, afe.éhose'absorbep;
articles which are intended to be discarded after a
single use. This means the original absorbent article in
whole is not intended to be laundered or otherwise
restored or reused as an absorbent article, although
certain materials or all of the absorbent article
material may be recycled, reused, or composted.

A preferred embodiment of an absorbent diaper (20)
is shown in Figure 1. As used herein, the term “diaper“
refers to a garment generally worn by infants and
incontinent persons about the lower torso of the wearer.
It should be understood, however, that the present
invention is also applicable to other absorbent articles
such as incontinent briefs, incontinent pads, training
pants, diaper inserts, sanitary napkins and the like.

Figure 1 is a plan view of the diaper (20) of the
present invention in its flat-out, uncontracted state
(i.e., with all the elastic induced contraction
removed). Portions of the diaper have been cut-away to
more clearly show the construction of the diaper (20).
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The side of the diaper (20) which contacts the wearer
faces the viewer in Figure 1. Therefore the positive 2-

. direction defined herein is pointing out towards the

viewer of Figure 1. The diaper (20) is shown in Figure 1
to have a front waistband region (22), a back waistband

region (24), a crotch region (26), and a perlphery (28).

The periphery (28) is deflned by the outer edges of. the

diaper (20). The longitudinal edges of the diaper (20)

are designated (30) and the end edges are designated

(32). The diaper (20) additionally has a lateral
centerline which is designated (34) and a longitudinal
centerline which ‘is designated (36).

. The diaper (20) preferably comprises a liquid'
pervious topsheet (38): a.liquid impervious backsheet
(40) joined with the topsheet (38) and absorbent _
structures (10)'posiﬁiened between the topsheet (38) and

~ the backsheet (40); elastic members (44); and tape tab’

fasteners (46) . The tepsheet (38), the backsheet (40),
the absorbent structure (10) and the elastic members
(44) may be assembled in a variety of well known
configurations.’ '

A preferred diaper configuration, however, is
described generally in US Patent 3,860,003 entitled

.“Contractable Side Portions For Disposable Diaper",

which issued to Kenneth B. Buell on January 14, 1975.
Alternatively preferred configurations for the
disposable diapers contemplated herein are described in
the following patents : US Patent 4,808,178, entitled
"Disposable Absorbent Article Having Elasticized Flaps
provided with leakage resistant portions" issued to
Mohammed I. Aziz and Ted L. Blaney US Patent 4,695,278
entitled "Absorbent Article Having Dual Cuffs" issued to

‘Michael I. Lawson and US Patent 4,816,025 entitled

“Absorbent Artlcle Having a Containment Pocket“ Lssued
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to John H. Foreman.

Figure 1 shows a preferred embodiment of the diaper
(20) in which the topsheet (38) and the backsheet (40)
are coexteﬁsive and have length and width dimensions
generally larger than those of the.abéorbent structure
(10) . The topsheet (38) is associated with and
superimposed on the backsheet (40) thereby forming the
periphery (28) of the diaper (20).

The front and back waistband regions (22) and (24),
respectively of the diaper (20), extend from the end
edges (32)'of the diaper periphery (28) toward the
lateral centerline (34) of the diaper (20). The front

~and back waistband regions (22) and (24) preferably

extend a distance of about 5% of the length of the
diaper (20). The waistband regions. comprise the upper
portions of the diaper (20), which, when worn, encircle
the waist of the wearer. The crotch region (26)

;comprises the portion of the diaper (20) which, when

worn, is positioned between the legs of the wearer and
covers the lower torso of the wearer. The crotch region
(26), thus, defines the area of typical liquid
depositioh for a diaper (20)-or other disposable
absorbent article. ' '

The topsheet (38) is compliant, soft feeling, and

" non-irritating to the wearer's skin. Further, the

topsheet (38) is liquid pervious permitting liquids to
readiiy penetrate through its thickness. A suitable
topéheet (38) may be manufactured from a wide range of
materials such as porous foams, reticulated foams,
apertured plastic films, natural fibers (e.g., wood or
cotton fibgrs);-synthetic fibers (e.g., polyester or
ﬁolYpropylene fibers) or from a combination of natural
and synthetic fibers. Prgferably, the topsheet (38) is
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made of a hydrophobic material to isolate the wearer's
skin from liquids in thé absorbent structure (10).

A particularly preferred topsheet (38) comprises
"staple length polypropylene fibers having a denier of
- about 1.5, such as Hercules type 151 polyprdpylene
marketed by Hercules, Inc. of Wilmington, Delaware. As
used herein, the term "staple length fibers", refers to
those fibers hav1ng a length of at least about 15.9 mm
(0.62 inches).

There are a number of manufacturing techniques
which may be used to manufacture the topsheet {38). For
,exemple, the topsheet (38) may be woven, nonwoven,
spunbound, carded, or the like. A preferred topsheet is
carded, and thermally bonded by means well known to
those skilled in the fabrics art. Preferably, the

- topsheet (38) has a weight from about 14 to about 25
grams per sgquare meter, a minimum dry tensile strength
of at least about 400 grams per centimeter in the
machlne d;rect;on, and a wet tensile strength of at
least about 55. -grams per centimeter in the cross-machlne
direction.’ '

The backsheet (40) is impervious to liguids and is
preferably manufactured from a thin plastic f£ilm,
although other flexible liquid impervious materials may
.alse be used. As used herein, the term "flexible" refers
to materials which are compliant and  which will readily
conform to the general shape and contours of the '
wearer's body. The backsheet (40) prevents the exudates
absorbed and contained in the absorbent structure (10) |
from wetting articles which contact the dlaper (20) such
as bedsheets and undergarments. Preferably, the
backsheet (40) is polyethylene film having a thickness
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ffom 0.012 mm to 0.051 mm.

A suitable polyethylene film is manufactured by
Monsanto Chemical Corporation and marketed in the trade
as Film No. 8020. The backsheet (40) is preferably
embossed and/or matte finished to provide a more
clothlike appearance. Further, the backsheet (40) may .
permit vapors to escape from the absorbent structure
(10) whiie still preventing exudates from passing
through its thickness.

The size of the backsheet (40) is dictated by the
size of the-absorbent structure (10) and the exact
diaper design selected. In'a-preferred embodiment, the
backsheet (40) has a modified hourglass-shape extending
beyond the absorbent core structure (10) a minimum
distance of at least about 1.3 centimeters to about 2.5
centimeters around the entire diaper periphery (28).-

The topsheet (38) and the backsheet (40) are joined
together in any suitable manner. As used herein, the
term "joined" eneompasses configurations whereby the

- topsheet (38) is directly joined to the backsheet (40)
by affixing the topsheet (38) to intermediate structures
which in turn are affixed to the backsheet (40). In a
‘preferred embodiment, the topsheet (38) and the
backsheet (40) are affixed directly to each other in the
diaper periphery (28) by attachment means such as an
adhesive or any other attachment means known in the art.
Examples of such attachment means could include a
uniform continuous layer of adhesive, a patterned layer
of adhe51ve, or an array of separate lines or spots of
adhesive.

The tape tab fasteners (46) are typically apﬁlied
to the back waistband region (24) of the diaper (20) to
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provide a fastening means for holding the diaper (20) on
the wearer. Only one of the tape tab fasteners is shown
in Figure 1. The tape tab fasteners (46) can be any of
those well known in the art, such as the fastening tape
disclosed in US Patent 3,848,594 issued to Kenneth B.
Buell on November 19, 1974. Tape tab fasteners requiring
a designated fastening surface such as highly aggresive
adhesive tape tabs or two piece meclianical fasteners,
e.g. of the loop/hook kind, can also be used. For these
tape_tab.fasteners'the designated fastening system is
joined to the diaper (20) at the longitudinally opposed
end of the diaper (20).

The elastic members (44) are disposed adjacent the
'periphery (28) of the diaper (20), preférably along each
longitudinal edge (30) so that the-glastic members (44)
will tend to draw and hold the diaper (20) against the
legs of the wearer. Alternatively or additionally, the
elastic members (44) may be disposed adjacent either or

" both of the end edgés (32) of the diaper (20) to provide
a waistband as well as (or rather than) leg cuffs. For
example, a suitable waistbénd is disclosed in US Patent
4,515,595 entitled "Disposable diapers with e{astically
contractible waistbands" which issued to David J. Kievit
and Thomas F. Osterhage on May 7, 1985. A method and
apparatus suitable for manufacturing a disposéble_diaper'
having elastically contractible elastic members is

described in US Patent 4,081,301 entitled "Méthod and
apparatus  for continuouély attaching discrete, stretched
eiastic_strands to predetermined isolated portions of
disposable absorbent products®. '

The elastic members (44) are secured to the diaper
(20) in an elastically contractible condition so that in
a normally unrestrained configuration, the elastic
members (44) effectively contract or gather the diaper

-.\%ﬁ
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(20). The elastic members (44) can be secured in an
elastically contractible condition in at least two ways.
For instance, the elastic members (44) may be stretched
-and secured while the diaper (20) may be contracted,.
such as by pleating, and the elastic members (44) may be
secured and connected to the diéper (20) while the
elastic members (44) are in their relaxed or unstretched
condition. |

In the embodiment illustrated iﬁ'Figure 1, the
elastic members (44) extend essentially the entire
length of the crotch region (26) of the diaper (20). The
elastic members (44) may, alternatively, extend the
entire length of the diaper (20), or any other length'
suitable to provide an elastically contractible line.
The length of the elastic members (44) is dictated by

' the diaper design. - '

The elastic members (44) may take a multitude of
configurations. The width of the elastic memberé (44)
may, for example, be varied from about 0.25 millimeters
to about 25 millimeters or more. The elastic members
(44) may comprise a single strand of elastic material or
may compriée several parallel or-non-parallel strands of
elastic material. The elastic members (44) may be .
rectangular or curvilinear. Still further, the elastic
members (44) may be affixed to the diaper in any of

' several ways which are known in the art. For example,
the elastic members (44) may be ultrasonically bonded,
heat and pressure sealed into the diaper (20) using a
variety of bonding patterns, or simply be glued to the
diaper (20). ' |

The absorbent structure (10) of the diaper (20) is
positioned between the topsheet (38) and the backsheet
(40) . The absorbent structure (10) may be manufactured
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" in a wide variety of sizes and shapes (e.g.,
rectangular, hourglass, asymmetrical, etc.) and from a
wide variety of materials. The total absorbent capacity
of the absorbent structure (10) should however, be
compat1b1e with the design liquid loadzng for the
intended use of the absorbent article or dlaper.
Further, the size and absorbent capac1ty of the
absorbent structure (10) may vary to accomodate wearers
ranglng from infants through adults.

A preferred embodiment of the diaper (20) has a
modlfled hourglass-shaped absorbent strutture (10). The
absorbent structure (10) in a diaper (20) is preferably:
an absorbent structure (10) according to the preferred
embodiments as described herein.

A particularly preferred embodiment of the
absorbent structure (10) useful in the present'invention_
is shown in Figure 4. The pr1nc1p1e fibrous matrlx of
this embodiment described in US Patent 4, 834 735
entitled "High Density Absorbent Members Having Lower

' Density and Lower Basis Weight Acquisition Zone" issued
to Miguel Alemany and Charles J. Berg. It discloses
absorbent structures having a storage zone and an
acquisition zone (56). The storage zcne in this
disclosure is the pendant of the primary layer (1) of
the absorbent structure of the present 1nvent;on. The -
‘acquisition zone (56).has a lower average density and a
lower average basis weight per uﬁit area then the rest
of_the'primary layer (1) so-that_the’acquisition zone'
(56) may effectively and efficiently rapidly acquire
discharged liquids. '

The primary layer (1) shown in Figure 4 is
preferably made by adding the particulate absorbent
hydrogel particles (75) to an air-entrained stream of
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fibers to affect uniform distribution; on top of a
homogenecus dusting layer according to the invention the
air-entrained stream of fibers is airlaid into a
‘thickness profiled absorbent structure preform. The
thickness profiled absorbent structure preform initially
has areas of higher ba51s welght which deflne the
acqulsltlon zone (56) The absorbent structure preform
is calendered preferably to at least a uniform thickness
in the liquid deposition region in a fixed-gap calender
roll to effect densifying of the absorbent structure
(10) . This creates a lower average density and a lower
average basis weight per unit area acquisition zone'(ss)'
- relative to that of the primary layer (1).

In an alternative to the embodiments described-
above, the pore size of the fibers.in the absorbent
cores may be varied without necessarily varying the
density of the fibers to form an acquisition zone (56).

" For example, fine fiber dimensions of hardwood fluff can
be utilized to advantage by substituting at least about
50%, and preferably about 80% to 100%,'hardwood fluff
fibers for the softwood fibers in the primary layer (1).
This can be done because the hardwood fluff has a
smaller pore size than the softwood fluff material. As

| result, a capillarity difference will still be obtained
within the scope of this preferred embodlment of the
1nvent10n, even if the density of each zone is the same.
Thus, for example, an absorbent structure (10) can be
obtained from using a predominately softwood pulp with'a
fine pore structure to define the acquisition zone (56)
and a predominately hardwood fluff pulp to define the
primary layer (1). :

In use, the diaper (20) is applied to a wearer by
positioning the back waistband region (24) under the
wearer's back, and drawing the remainder of the diaper
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(20) between the wearer's legs so that the front
waistband region (22) is positioned across the front of
thg'wearer. The tapeétab fasteners (46) are then secured
preferably to outwardly facing areas of the diapéx (20).

XAMPLE

To exemplify the benefif of the present invention,
absorbent structures were made according to the
- following description. The mixture of fibers and
absorbent hydrogel particles was homogenius in all
cases. -

The absorbent matrix material was wood pulé,
fiberized from roll fluff pulp, available from Procter &
Gamble Cellulose and Specialties Division, Memphis,
Tennessee, USA. Fiberisation was such as to comply to
the design criteria given above for disposable diapefs.
Total amount of wood pulp in a sample structure was 36,
29 and 23 grams with continuously varying basis weight.

The absorbent hydrogel materiél used in the '
examples is Stockhausen SAB produced by Stockhausen
GmbH, Krefeld, Germany, in bulk particle size
distribution. The particles were separated bf siéving
into a "Fines" fractibn, having a particle size smaller
than 105 micrometer and a "Coarse" fraction having a
éarticle size of loslmicrométer or above but smaller
than 500 micrometer. The we ght ratios of fine to coarse
particle size was about 50:70. The total amount of
absorbent hydrogel material-used in preparing the
abSorbent St;uctures was 8 and 9 grams; The fine and
coarse fractions were used pure when preparing the
absorbent structures aqqording to the invention to
simulate_diffefent weight ratios found in commercialn
absorbent hydrogel materials. The reference samples were

-
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made using unsieved SAB.

For the following table samples were evaluated
according to statistical requirements. The samples were
-taken on the longitudinal center line outside the
acquisition zone towards the lateral center line of the
absorbent structure.

Example - o m

total amounts of _ o
-pulp - .39 29¢g : 23g
-SAB _ 8 g. ' - 9g 'ng
Composition A B c D E F G
. dustinglayer - . ' . :

-amount SAB 0g 2g og " 3¢ 0g 29 3g
-% SAB of total 0% 25% 0% 33% 0% 25% 38%
-concentration 0% 1% 0% -19% 0% - 16% 22%
of SAB in pulp

primary layer . .

-amount SAB 8g . 6g 9g 6g ‘8g - 6g ° 5¢g
%coarseSAB  70%  100% .° 70%  100%  70%  100%  100%
-concentration 29% 23% 36% - 27% 39% - 32% 28%
of SABinpup = ' '

While all the compositions for each example had the same
overall material balance, composition B, D, F and G,

- which are embodiments of the invention, have shown -
s1gn1f1cantly better performance in several laboratory
tests against the reference compositions A, C, and E for
each respective example I, II and III.

In particular, the demand absorbency and
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acquisition rate test described below, indicated better
performance for all three examples I, II and III when
comparing the comp051tlon according to the 1nvent10n
with the respectzve reference.

ES 10DS
" The folléwing procédures are conducted under
standard laboratory conditions at 23°C and 50% relative
humidity.

e A. Absorptive Capacity -

The Absorptive Capacity of the superabsorbent
‘hydrogel-forming material is determined by placing the
superabsbrbent hydrogel-forming material within a "tea
bag", meer51ng the tea bag in an excess of Synthetlc
Urine for a specified period of time, and then
centrifuging the tea bag for a specific perlod of tlme
after it is removed from the Synthetic Urine. The ratio
.of absorbent hydrogel material final we;ght after
centrlfugzng minus 1n1t1a1 weight (net fluid gain) to
initial welght determines the Absorptive Capac1ty.

The tea bag material is cut using a 6 cm x 12 cm:
cuttiné die, folded in half lengthwise, and sealed along
two sides with a T-bar sealer to produce a 6 cm x 6 cm
square tea bag. The tea bag material utilized is a grade
1234 heat sealable material, obtainable from C. H.
Dexter,'Divisiog of the Dexter Corp., Windsor Locks,
Connecticut, ﬁSA; or equivalent. Lower porosity tea bag
material .should be used if required to retain fine
particles.'After the tea bag is constructed, 0.200 .
grams, plus or minus 0.005 grams, of the absorbent |
hydrogel material is Weighed,onto a weighing paper and-
transferred into the tea bag, and the top (open end) of
the tea bag is seéled, An empty tea bag ‘is sealed at the
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top and is used as a blank. Approximately 300
milliliters of Synthetic Urine are poured into a 1,000
milliliter beaker.

The specific synthetic urine used in the test
methods of the present 1nvent10n is referred to herein
as "Synthetic Urine". The Synthetic Urine is commonly
known as Jayco 8ynUr1ne and is available from Jayco
Pharmaceuticals Company of Camp Hill, Pehnysylvania, The
. formula for the Synthetic'Urine is : 2.0 g/1 of KCL: 2.0
g/l of NayS04; 0.85 g/l of (NH4) HyPO4; 0.15 g/l (NH4) o
HaPO4; 0.19 g/l of CaCly and 0.23 g/1 of MgCl2. All of
the chemicals are 6f reagent grade. The'pH of the
Synthetic Urine is the range of 6.0 to 6.4.

~ The blank tea bag is submerged in the beaker
containing Synthetic Urine. The tea bag contéininq the
absorbent hydrogel material (the sample tea bag) is held
horizontally to distribute the material evenly
throughout the tea bag. The sample tea bag is then laid
on the surface of the Synthetic Urine. The sample tea
‘bag is allowed to wet, for a'period of no more than one

minute, and then is fully submerged and soaked for 60
minutes.

Approximately two minutes after the first sample is
submerged, a second set of tea bags, prepared -
identicaily to the first set of blank and sample tea
bags, is submerged and soaked for 60 minutes in the same
manner as the first set. After the prescribed soak time
is elapsed for each set of tea bag samples, the tea bags
are promptly removed (using tongs) from the Synthetic
Urine. The samples are then centrifuged as described
below. '

The centrifuge used is a Delux Dynac II Centrifuge,

-
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Fisher Model No. .05-100-26, obtainable from Fisher
Scientific Co. of Pittsburgh, PA, or equivalent. The
centrifuge should be equipped with a direct read
tachometer and an electric brake. The céntrifuge is
further equipped with a cyllndrzcal insert basket having
an approx1mately 6.35 cm hlgh outer wall with an 21.425
cm outer diameter, a 20.155 cm inside dlameter, and 9
rows each of approximately 106 0.238 cm diameter
circular holes equally spaced around the circumference
of the outer wall, and having a basket floor with six
0.635 cm diameter circular drainage holes equally spaced
around the circumference of the basket floor at a
distance of 1.27 cm from the interior surface of the
outer wall to the center of the drainage holes, or an
equivalent. The basket is mounted in the centrifuge so
as to rotate, as well as brake, in.unison with the
_centrifuge.

The sample tea bags are positioned in the
_centrifuge basket with a folded end of tle tea bag in
the direction of the centrifuge spin to absorb the
initial force. The blank tea bags are place to either
side of the corresponding sample tea bags. The sample
tea bag of the second set must be placed opposite the
sample tea bag of the first set; and the blank tea bag
of the second set opposite the blank tea bag of the
first set, to balance the centrifuge. The centrifuge is
started and allowed to ramp up quickly to a stable speed
of 1,500 rpm. Once the centrifuge has been stabilized at
1,500 rpm, a timer is set for 3 minutes. After 3
minutes, the centrifuge is turnéd off and the brake is -
applied.

" The first sample tea bag and the first blank tea
bag are removed and weighed separately. The procedure is
repeated for the second sample tea bag and the second
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blank tea bag.

The absorptive capacity (ac) for each of the
samples is calculated as follows : ac = ksample tea bag
weight after centrifuge minus_blank tea bag weight after
centrifuge minus dry absorbent hydrogel material weight)
divided by (dry absorbent hydrogel material weight).. The
Absorptive Capacity value for use herein is the average
absorptive'capacity of the two samples.

B. Particle Size Determination by Sieve Analysis

("Sieving Test") '

. The particle size of the absorbent hydrogel

. material used in the absorbent structures of the present
invention is determihed'by_riffling a representative
~sample of particles of the absorbent hydrogel material,
then passing the sample through a set number of sieves
of diminishing screen opening size. .

The test procedure is as follows. One hundred grams
of a representative sample of the absorben hydrogel
material is riffled into between four and eight
approximately equal fractions.

One of the fractions is then transferred onto a
sieve stack. The sieves used in the test are all US
standard sieves. The stack should contain the screen
sizes of,interest to the experiment. Fof the analysis of
the bulk particle size distribution in following
Comparative Examples, the sieve stack contains, from the
top, a standard 20 sieve (841 micrometer openings), a
standard #30 sieve (595 micrometer openings), a standard
#50 sieve (297 mlcrometer openings), a standard #100
sieve (149 mlcrometers), a standard “140 sieve (105
micrometer openlngs),_a standard #325 sieve (44 .
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-micrometer openings), and a sieve pan.

Alternatively for a more narrow particle size
distribution (as well as the particle size distributions
" set forth in the appended claims), the sieve stack
contains, from the top, a staﬂdard #50 sieve (297
micrometer openings), a standard #70 sieve (210
micrometer openings), a standard #140 sieve (105
micrometer openings), a standard #170 sieve (88
micrometer openings). '

The riffled fraction of the absorbent hydrogel
material is sieved with a RO-TAP Testing Sieve Shaker
Model SS-5, following the manufacturer's instructions. A
RO-TAP sieve shaker is shown in FIG. 21-17 on page 21-19
of the reference publication Perry's Chemical Engineers'
Handbook, Sixth Edition, McGraw-Hill Book Company, 1984.
The RO-TAP sieve shaker holds a series of sieves and
rotates. and taps the series. of sieves with a mechanical
motion similar to that used in sieving by hand. The |
tapping motion is applied by a hammer-like component to
a "cork" in the center of the lide which covers the
stack of sieves.

The sieve shaker, all Sieves,'and the sieve pan are
'obtainable from VWR Scientific of Chicage} IL. The
riffled fraction is shaken for 10 minutes under the
follwing conditions. The sieve shaker should deliver
between about 140-160 taps/minute. The sieve shaker
should oscillate at a rate of approximately 270-300
revolutions per minute. The cork in the center of the
sieve'shaker lid should protrude exactly 3/16 inch (0.48
cm) . The absorbent hydrogel material retained on each
sieve and the sieve pan after tﬁls process is welghed
and recorded.
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C. Demand absorbency test method

This method consists of a version of a standard
. demand wettability test. For reference, sténdérd demand
absbrbency tests are described in Chatterjee, P.K. (Ed.)
Absorbency, Chapter II, pp. 60—62, Eléeviér Science
Publisher B.V., Amsterdam, The Netherlands (1985).

The apparatus used to conduct this test consists of
a square sample basket suspended on a frame. The inside
dimensions of the basket are 10.2 cm x 10.2 cm. The
height of the basket is adjustéble via a gear ﬁechanism,
* A fluid reservoir is placed on an electronic balance '
directly under the sample basket. The balance is .
connected to a computer.

‘There are two different types of sample baskets
which may be used, depending on the version of the test
being run. The two versions of the test are the z-
direction version and the x-y plane version. The
different versions of the test are used to measure the

rate at which a sample of the absorbent core, or other
absorbent structure, can absorb fluids that move through
the sample in different directions, the z-direction and
“the x-y direction.

The term “z-direction", as used herein, is an
orientation with respect to the absorbent article (20)
of the present invention if the absorbent article (20)
is placed in a Ccartesian coordinate system in its flat,
laid out condition of FIG I so thét the topsheet (38) of
the absorbent article (20) lies in the plane formed by
the x and y axes (i.e., horizontal). The longitudinal
and lateral centerlines (e.g., 36 and 34) of the
absorbent article lie in the x-y plane. The "z-
direction" is the direction that is perpendicular to the
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.piane of either surface of the absorbent article (20)

when it is in such a flat, laid out configuration.

In the z-direction test, the entire 10.2 cm x 10.2
cm bottom of the basket consists of a coarse wire
screen. The sample, therefo:e;-contacts_the fluid. In
this test, the sample is only requi:ed to transport the
fluid through the <hickness of the sample in the
vertical, or z-direction. This version of the test
pfovides a measurement of the sample's potential fluid
uptake rate. ' | “

In the x-y plane test, the wire scréen is only
present in a 2.54 cm x 10.2 cm area along one edge of
the sample basket bottom, is made of plexiglas and is
fluid impervious. The sides of the sample basket that
are in contact with the. sample are also made of
plexiglas and are fluid impervious (in the x-y plane
test, and in the z-direction test). This test requires
the sample to first demand the flu;d in the z-directlon,
and then transport it a maximum 7.62 cm in the
horizontal (x-y) plane. The results from the x-y plane
test provide a measurement of the sample's ability to
distribute fluid under potential in-use conditions. Both
the z-direction and x-y plane tests are done with the .
absorbent structure sample confined under a ‘0. 2 psi- (138
Pa) load applied evenly to the upper surface of the
sample.

The test procedure is-as follows. First, a 10.2 cm
X 10.2 cm sample of an absorbent structure is cut. The
fluid reservoir is filled with about 6800 ml of
Synthetic Urine and set on an electronic balance under
the test apparatus. Then the sample basket is lowered
" until the fluid level is just at the level near the top
of the wire screen. A 10.2 cm X 10.2 cm (z-direction) or
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2.54 cm x 10.2 cm (x-y plane), depending on the test

being run, piece of commercially available 2-ply
Bounty (R) paper towel is placed on the wire screen in

~ the bottom of the basket. The Bounty (R) towel ensures
that consistent fluid contact with the underside of the
core sample is maintained throughout the duration of the
test.

The applied weight is attached to a square metal
plate with dimensions slightly smaller than the inner
dimensions of the sample basket. Then the top side of
the core sample is attached to the bottom of the above-
mentioned plate via double sidedltape, or spray’

. adhesive. At time = zero; the sample is placed into the
sample basket and the data acquisition programme on the
computer is activated. After 30 minutes, the'test is
stopped and the data analyzed and plotted.

_ One measurement of importance in analysing the data
.1s the sample's Synthetic Urine Capacity at 30 minutes.
Other important properties of the sample are its fluid
uptake and distribution rates. The time it takes the
sample to reach 90% of its 30 minute capacity provides a
simplé measure of the average fluid demand rate of the
absorbent structure being tested. This is referred to as
the t90 time and has units of seconds. A t90 time value

- can be measured using both the z-direction test and the
x-y plane test.

. D{'Acggisitipn rate test method-

This method evaluates the amount of time it takes for a
sample absorbent structure to acquire a certain amount
of synthetic urine (as descrlbed above.). The apparatus
used is a cylinder having a c1051ng velve and an openlng
at the bottom allowing liquid to exit the cylinder over
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an area of 5 cm?. The cylinder is placed on the
absorbent structure with its opening and an amount of 50
ml or 200 ml of synthetic urine is filled into the
cylinder to measure the acquisition rate for small or
large loadings respectively. When opening the velve the
synthetic urine is allowed to'freely contact the
absorbent structure over the area of 5 cm? under its own
hydroétatic pressure head and is absorbed by the
absorbent structure. '

_ The time from first contact of the synthetic urine
to the absorbent structure until final absorption of the
whole amount is measured -and used to determine a
'theoretical acquisition flow rate for the respective
-amount of synthetic urlne. The timing can also be
controlled by electronic sensors connected to a stop- .
watch like for example electrical resistance switches.
The location of measurement on the absorbent structure
as well as the inclusion of any addditional layer (for

~ example top sheet) between the cylinder and the '
absorbént structure are taken into account. When
comparing absorbent structures by using identical
location and layer for all samples to be analysed.
Results from the acquisitions rate test method show that
'essentially be used for comparison between absorbent ‘
structure samples; The higher the acquisition rate is,
“the better the performance of the respective sample.
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An absorbent structure comprising

50

-an absorbent dusting léyer, and .

-an absorbent primary layer disposed on séid
dusting layer, said absorbent primary layer being
formed of a fibrous matrix in which absorbent
hydrogel particleé are distributed such that the
particle size of at least 70% by weight of said
absorbent hydrogel particles in said primary
layer, is equal to 105 micrometers or larger:

said absorbent structure being characterized in that

-said absorbent dusting layer is formed of a
fibrous matrix in which absorbent hydrogel
‘particles. are distributed, and that

-the particle size of at least 60% by weight of
said absorbent hydrogel particles in said dusting
layer,. is less than 105 micrometers.

A disposable absorbent article, comprising
-a liquid permeable topsheet,
-a liquid impermeable backsheet,

-the absorbent structure of claim 1, disposed

between said topsheet and said backsheet, said
absorbent structure comprising said absbrbent
dusting layer and said absorbent primary layer such
that said absorbent primary layer is disposed
between said dusting layer and said topsheet.
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An absorbent article according to claim 2
characterized in that said particle size of all of
said absorbent hydrogel particles in said dusting
layer is less than 105 micrometers.

An absorbent article accor&ing to any of the
preceding claims 2 or 3, having a Z-direction
perpendicular to its longitudinal direction and
perpendicular to its lateral directfon, said
absorbent article helng characterlzed in that said

- absorbent hydrogel partlcles in said dustlng layer

or said absorbent hydrogel particles in sgld primary
layer or said absorbent hydrogel particles in both
said layers are homogeneously distributgd in 2z~

"direction of said absorbent article.

An absorbent article according to any of the
preceding claims 2 - 4 characterized in that the
ratio of the basis weight of said fibrous matrix in
said dusting layer to the basis weight of said
fibrous matrix in said primary layer is from 1:1 to
1:10, preferably from 1:2 to 1:5.

‘An absorbent article according to any of the

preceding claims 2 - 5 characterized in that the
ratio of the basis weight of said absorbent hydrogel
particles in said dusting layer to the the basis
weight of said absorbent hydrogel particles in said
primary layer is from 1l:1 to 1:20, preferably from

'1:2 to 1:5.

_An "absorbent article according to any of-the'

préceding claims 2 - 6 characterized in that the
maximum basis weight of said absorbent structure is
in the range from 0.05 g/cm2 to .0.15 g/cm2.
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- an absorbent article according to any of the

precediné claims 2 - 7 characterized in that the
overall concentration of said absorbent hydrogel
particles in said dusting 1ayet is from 5% to 50% by
weight of said dusting layer, preferably from 10% to
35% by weight of said dusting layer.

An absorbent article according to any of the
preceding claims 2 - 8 characterized in that the
overall concentration of said absorbent hydrogel
particles in said primary layer is from 10% to 80%
by weight of said grimary layer, preferably from 20%

to 50% by weight of said primary layer, most

preferably from 30% to 40% by wéight of said primary

_ layer.

l0.

‘An absorbent article according to any of the

preceding claims 2 - 9 characterized in that said
fibrous absorbent matrix of any pf said layers is

" made of fibers selected from cellulose materia;,

11.

chemically stiffened cellulose material or mixtures
thereof. |

An absorbent article according to any of the
preceding claims 2 - 10 characterized in that said

" absorbent hydrogel particles are made of

polyacrylates.

12. An absorbent article according to any of the

preceding claims 2 - 11 qhatacterized in that it has
an additional absorbent layer between said topsheet
and said primary layer, said additional layer
comprising at least 50% of chemically stiffened
qellulose fibers. '
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i3. A process for the manufacture of the absorbent

structure of Claim 1 comprising the following steps
- continuously moving two gas streams having
suspended in each gas stream a blend. of material
-of matrix'fibres and absorbent hydrogel particles,
one gas stream having an absorbent hydrogel
| particle size disfribution according to claim 1
for the duéting layer and the other gas stream
having an absorbent hydrogel particle size
distrlbutlon according to claim.1 for the przmary
dlayer and
- :continuously laying said blend of material of the
dusting layer -and of the primary layer down on top
of each other onto continuously moving 1ay-down
means to form an absorbent structure.

© 14. A process according to Claim 13 characterized in
that said lay-down means is a screen mounted on a
rotating lay-down drum.

15. A process aécording to Claim 13 characterized in
‘that said lay-down means is a translat10nal mov1ng
lay-down belt. '

16. A process according to Claim 14 characterized in
that said dusting layer is laid down closer to said
screen than said primary layer.

17. A process accordihg to Claim 15 characterized in
that said primary layer is laid down closer to said
lay-down belt than .said dusting layer.
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