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| NVENTI ON ' Su?rwgbsor eglt: nggﬂiulsf% mat eggg:&%sdseg’g?llﬂ In many pri or

art references. EP- A-0 407 838 disclo | -formng material for use
in foodstuffs, which conprises a m xture of a crosslinked polynmer and a
non-crossl i nked polymer for lunp-free solution in wat er . - EP-A-0 278

601 di scloses a m xture of an absorbent gelling polyner, such as forned
fromwater-soluble, ethylenically unsaturated nononers or crosslinked

products thereof, including acrylic acid or a salt of acrylic acid as

t he main corrponEnt E hc material such as alumnia, or silica.
The polyners i n_iﬁggﬂgdﬂﬁﬂ)l ) e conprised of any conbi nation of two
or nore chemcally different types. The discl osed absorbent m xture S

sul _t ed to absor ?hebt%erﬁtmn rel%ﬁ'e? % glil Eleom%t Hélﬂng M&tséﬁglséo%rilsihﬂﬁiﬁ? mixture of at least
a first type of hydrogel-forming particles and a second type of hydrogel-forming particles.
The invention also relates to a method for making such a material.

BACKGROUND OF THE INVENT
Such absorbent gelling materials are described in many prior art references.

EP-A-0 407 838 discloses a gel-forming material for use in foodstuffs, which comprises a
mixture of a crosslinked polymer and a nan-crosslinked polymer for lump-free solution in
water.

EP-A-0 278 601 discloses a mixture of an absorbent gelling polymer, such as formed
from water-soluble, ethylenically unsaturated monomers or crosslinked products thereof,
including acrylic acid or a salt of acrylic acid as the main component, and inorganic
material such as aluminia, or silica. The polymers in the mixture may be comprised of any
combination of two or more chemically different types. The disclosed absorbent mixture
is suited to absorb both low-viscosity and high-viscosity liquids.

WO 91/12029 discloses an odor control composition comprising aggregated absorbent
gelling material particles and zeolite material. The absorbent gelling material is made of

' hydrolizéd acrylonitrile grafted starch, acrylic acid grafted starch, polyacrylates, malice
anhydride-based copolymers and combinations thereof.
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US patent no 4,411,660 discl oses in an absorbent product two |ayers of
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US patent no 4,411,660 discloses in an absorhent pfe'duct two layers of absorbent
material of different types, such that the upper layer gels slower than the first layer.

European Patent Specification EP-B-0 401 189 discloses that favourable properties of
absorbent products can be achieved by using two different types of absorbent gelling
material in separate layers, rather than as a mnxture of the two absorbent gelling
materials i ina single layer.

Absorbent gelling materials are extensively used in absorbent hygiene articles such as
diapers or sanitary napkins, due to their high absorption capacity for liquids, which may
typically range from 15 g per gram to about 50 g/g. The gelling material is most often
applied in particulate form in particle sizes ranging from 20 to 2000 micrometers. The
particles that are used in absorbent hygiene articles can be mixed with hydrophilic fibers
or can be employed in layers solely consisting of the hydrogel-forming particles.

An important parameter which describes the ability of the absorbent gelling material to
take in liquids under in-use conditions, i.e. when applied in an absorbent product such as
a baby diaper or a sanitary napkin, is the Absorption Against Pressure value, further
referred to as the AAP-value, of the material. The absorbent gelling materials most useful
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(so-call ed re- wAhgn adulkemassyofchydengel-feeming particlesTafca telatively low AAP-value is wetted
under a confining pressure, the swollen particles tend to be deformed so as to
substantially reduce or eliminate the interstices between particles. When this occurs, the
rate at which liquid can be absorbed by the hydragel-forming particles is substantially
reduced. This phenomenon is often referred to as gel blocking. This situation is typically
exascerbated when significant quantities of hydrogel-forming particles having an average
dimension below 150 micrometers (the so-called "fines") are present. These fines will
tend to flow into the interstices between the larger particles, and hence further reduce
the liquid uptake rate. To avoid the adverse effect of fines, the fraction of fines present
in the bulk of absorbent gelling material is often reduced, for instance by sieving. This
has for instance been disclosed in EP-A-0 304 319 (Goldman), which discloses that
improved liquid handling properties of absorbent structures containing hydrogel-forming

. particles are obtained by having a mass mean particle size greater than about 400

P . microns and minimizing the quantity of particles with a size less than about 200 microns.

L | ~ In view of the above, it is an object of the present invention to provide an absorbent
gelling material having relatively high Teabag Centrifuge Capacity values and relatively
high Absorption Against Pressure values.
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anot her object of the invention to provide an absorbent gelling materi al
conpri sing at | east two types of hydrogel-form ng particles, wherein
AAP-val ue of the conbi ned hydrogel -form ng materials is inproved.

SUMMARY OF THE INVENTION

The absorbent gelfing material in accordance with the invention is characterised in that
the first type of hydrogel-forming particles has an Absorption Against Pressure value
which is higher than the Absorption Against Pressure value of the second type of
hydroge!-forming particles, the weight of the second type of hydrogel-forming particles
forming at least 10% of the combined weight of the first and second type of hydrogel-
forming particles. -

When two types of hydrogel-forming material are mixed, preferably in their dry state, it
has surprisingly been found that the impact of the type of hydrogel-forming particles
having the higher AAP-value on the AAP-vaiue of the mixture, is relatively high. It has
"been found that the mixture of two types of hydrogel-forming particles of different AAP-
values has a higher AAP-value than could be expected on the basis of the weight
fractions in the mixture of the two types of hydrogel-forming particles. Alternatively, it
can be said tha: a "nonlinear mixing effect” is observed. For specific mixtures or
combinations of hydrogel-forming particles it has also surprisingly been found that the
AAP-value of the combined particles in the mixture is higher than the AAP-value of any of
the individual components of the mixture. This will be called "synergistic effect”.
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| While the AAP value of the mixture increases in a non-linear manner upon addition of a
specific fraction of particles of higher AAP-value, the decrease in the TCC-value of the
mixture caused by this addition is linear. The mixture will have an AAP-value which is
higher than would be expected on the basis of the weight fraction of the hydrogel-
forming particles of a higher AAP-value in the mixture, and will have a TCC-value which is
prapartional to the weight fraction of the hydrogel-forming particles having the higher
AAP-value. As relatively little hydrogel-forming particles of a high AAP-value need to be
added to the mixture to increase the mixture's AAP-value to a predetermined value the

corresponding reduction in TCC-value of the mixture is minimized.

By a "type" of hydrogel-forming particles is meant a group of hydrogel-forming particies
having a predetermined AAP-value. Within one type, the particles may be of identical or
different size. For instance, in one mixture according to the invention the size of the
particles of the first and second type may each have a predetermined particle size
distribution. '

The mass median particle size and the shape of the particle size distribution for the first
and the second type of material may be similar. In such a case, differences in AAP andjor
TCC values between the two types of hydrogel-forming particles can arise from e.g.,
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The word "dry mixture” is intended to mean a combination of at least two individual
amounts of hydrogel-forming particles, the amounts having mutually different AAP- or
.TCGC-values, the particles maintaining their physical identity. A homogeneous bulk
material comprising only particles of identical chemical composition and identical degrees
of surface crosslinking, is not considered to form a mixture in the sense of the absorbent
material according to the invention.

.

In the mixture, the particles of the first type of material can be agglomerated with the
particles of the second type of material, or may be otherwise mutually connected. The
mixture may be in the form of a free-flowing powder or may comprise particles which are
mutually connected to form a macrostructure. Such aggregated macro-structures are
described in US patent No's 5,102,597 (Roe) and 5,124,188 (Roe). The word "dry" is not
intended to mean the complete absence of water from the mixture. Hydrogel-forming
particles will pick up moisture from the ambient during production and storage. With
"dry" is meant that the mixture maintains its particulate character and is not
substantially gelled. Moisture contents less than about 20 percent, preferably less than
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larger particles, resuiting in increased gel blocking.

Another embodiment of an absorbent material according to the invention is characterised
in that the first type of hydrogel-forming particles have a TCC-value which is greater than
the value of the second type of hydrogel-forming particles, the amount of the second
type of hydrogel-forming particles forming at least 10% of the combined weight of the
first and second type of hydrogel-forming-materials, the Absorption Agains Pressure
value of the mixture being higher than the Absorption Against Pressure value of either
one of the first type of hydrogel-forming particies and the second type of hydrogel-
forming particles, wherein the absorption against pressure values are measured at
- pressures between 21.1gcm2 (0.3 psi) and 70.3gemZ (1 psi), preferably between
| 35.2gcm2 (0.5 psi) and 56.2gcm"2 (0.8 psil.

A method of manufacturing an absorbent gelling material according to the invention
comprises mixing of two particulate hydrogel-forming materials of different AAP- andjor
! TCC-values. '

A preferred method of manufacturing an absorbent gelling material according to the
invention comprises the steps of separating a weight fraction of hydrogel-forming
particles from a homogeneous bulk material, physically or chemically treating the
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crosslinking in the vicinity of the surface than in the interior. As used herein, "surface"

describes the outer-facing boundaries of the particle, fiber, etc. -For porous hydrogel-
forming absorbent polymers (e.g., porous particles, etc.), exposed internal boundaries can
also be included. By a higher level of crossfinking at the surface, it is meant that the
level of functional crosslinks for the hydrogel-forming absorbent polymer in the vicinity of
the surface is generally higher than the level of functional crosslinks for the polymer in
the interior.

The gradation in crosslinking from surface to interior can vary, both in depth and profile.
Thus, for example, the depth of surface crosslinking can be shallow, with a relatively
sharp transition to a lower level of crosslinking. Alternatively, for example, the depth of
surface crosslinking can be a significant fraction of the dimensions of the hydrogel-
forming absorbent polymer, with a broader transition.

Depending on size, shape, porosity as well as functional considerations, the degree and
gradient of surface crosslinking can vary within a given hydrogel-forming absorbent
polymer. For particulate hydrogel-forming absorbent polymers, surface crosslinking can
vary with particle size, porosity, etc. Depending on variations in surface:volume ratio
within the hydrogel-farming absorbent polymer (e.g., between small and large particles),
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materi al may haapable of reacting avitheothey added neagents and ipossibly @xistipg functional groups
surface-crossl iiiktd e RUFREERGMiNG' Ybsorbent polymer such as to increase the level of
: crosslinking at the surface is appiied to the surface (e.g., the addition of monomer pius
crosslinker and the initiation of a second polymerization reaction); (i} no additional
polyfunctional reagents are added, but additional reaction(s) is induced amongst existing -
components within the hydrogel-forming absorbent polymer either during or after the
primary polymerization process such as to generate a higher level of crosslinking at or
near the surface (e.g., heating to induce the formation of anhydride and or esters
crossiinks between existing polymer carboxylic acid andlor hydroxyl groups and
suspension polymerization processes wherein the crosslinker is inherently present at
higher levels near the surface); and (iv) other materials are added to the surface such as
to induce a higher level of crosslinking or otherwise reduce the surface deformability of
i the resultant hydrogel. Combinations of these surface crosslinking processes either
' concurrently or in sequence can also be employed. In addition to crosslinking reagents,
other components can be added to the surface to aid/control the distribution of

crosslinking (e.g., the spreading and penetration of the surface crosslinking reagents.)

Suitable general methods for carrying out surface crosslinking of hydrogel-forming
absorbent polymers according to the present invention are disclosed in U.S. Patent
4,541,871 (Obayashi), issued September 17, 1985; published PCT application
W032/16565 (Stanley), published October 1, 1992, published PCT application
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separate reaction vessels for reasons of homogeneity and control of the reaction mixture.

After formation of the absorbent polymer material from the precursor materials, the
polymer material from each reaction vessel is dried and ground to the desired particle
size. Then, the particles formed in the different vessels are mixed and further treated, for
instance by surface cross-linking to obtain a bulk material. When in the described process
different precursor materials are used in each of the reaction vessels, an absorbent
material according to the invention can be easily obtained.

RIEF T F THE_DRA

The invention will be described in detail with reference to the accompanying drawings. In
the drawings

Figure 1 shows a plan view of an absorbent article according to the invention i its
flattened state,
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‘! anhydrides that contain at least one carbon to carbon olefinic double bond. More
specifically, these monomers can be selected from olefinically unsaturated carboxylic

acids and acid anhydrides, olefinically unsaturated sulfonic acids, and mixtures thereof.

Some non-acid monomers can also be included, usually in minor amounts, in preparing the
‘hydrogel-forming absorbent polymers herein. Such non-acid monomers can include, for
example, the water-soluble or water-dispersible esters of the acid-containing monomers,
as well as monomers that contain no carboxylic or sulfonic acid groups at all. Optional
non-acid. monomers can thus include monomers containing the following types of
! functional groups: carboxylic acid or sulfonic acid esters, hydroxyl groups, amide-groups,
amino groups, nitrile groups and quaternary ammonium salt groups. These non-acid
monomers are well-known materials and are described in greater detail, for example, in
U.S. Patent 4,076,663 (Masuda et al), issued February 28, 1978, and in U.S. Patent
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hydroxy-3- methacryloxypropyl sulfonic acid and 2- acrvlamlde~2 -methyipropane sulfonic
acid.

Preferred hydrogel-forming absorbent polymers for use in the present invention contain
carbaxy groups. These polymers include hydrolyzed starch-acrylonitrile graft copolymers,
partially neutralized starch-acrylonitrile graft copolymers, starch-acrylic acid graft
copolymers, partially neutralized starch-acrylic acid graft copolymers, saponified vinyl
acetate-acrylic ester copolymers, hydrolyzed acrylonitrile or acrylamide copolymers,
slightly network crosslinked polymers of any of the - foregoing copolymers, partially
neutralized polyacrylic acid, and slightly network crosslinked polymers of partially
neutralized polyacrylic acid. These polymers can be used either solely or in the form of a
mixture of two or more different polymers. Examples of these polymer materials are
disclosed in U.S. Patent 3,661,875, U.S. Patent 4,076,663, U.S. Patent 4,093,776, U.S.
Patent 4,666,983, and U.S. Patent 4,734,478.

Most preferred polymer materials for use in making hydrogel-forming particles are slightly
network crossiinked polymers of partially neutralized polyacrylic acids and starch
derivatives thereof. Most preferably, the hydrogel-forming particles comprise from about
50 to about 95%, preferably about 75%, neutralized, slightly network crosslinked,
polyacrylic acid (i.e. poly {sodium acrylatelacrylic acid)).
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For m ng Absor bent ners

Although the hydrogel-forming absorbent polymers can have a size varying over a wide
range, specific particle size distributions and sizes are preferred. For purposes of the
present invention, particle size is defined for hydrogel-forming absorbent polymers that do
not have a large greatest dimension/smallest dimension ratio such as fibers {e.g.,
granules, flakes, or pulverulents) as the dimension of a precursor particle that is
determined by sieve size analysis. Thus, for example, a hydrogel-forming absorbent
polymer particle that is retained on a standard #30 sieve with 600 micron openings is
considered to have a particle size greater than 6CO microns, a hydrogel-forming
absorbent polymer particle that passes through the #30 sieve with 600 micron openings
and is retained on a standard #35 sieve with 500 micron openings is considered to have
a particle size between 500 and 600 microns, and a hydrogel-forming absorbent polymer
particle that passes through a #35 sieve with 500 micron openings is considered to have
a particle size less than 500 microns. For preferred hydrogel-forming absorbent polymers
useful in the present invention, the particles will generally range in size from about 1
micron to about 2000 microns, more preferably from about 20 microns to about 1000
| microns. :

Further, for purposes of this invention, the mass median particle size of the hydrogel-
forming absorbent polymers is important in determining the characteristics and properties
of the resultant particles. The mass median particle size of a given sample of hydrogel-
forming absorbent polymer particles is defined as the particle size that divides a sample
in half an a mass basis. Instead of the mass median particle size, the mass average
particle size could be specified as a measure for the dimension of the particles, wherein
_ ~ the mass average particle size is the average particle size of the sample on a mass basis.
! A method for determining the mass median particle size of a sample is described
hereinafter in the Test Methods section. The mass median particle size of the hydrogel-
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which exhibit a high absnrptwe capatity or Teabag Centrifuge Capacity value. Absorptive
capacity, or Teabag Centrifuge Capacity, refers to the capacity of a given polymer to
absorb liquids with which it comes into contact under free-swelling conditions. TCC can
vary significantly with the nature of the fiquid being absorbed and with the manner in
which the liquid contacts the polymer material. For purposes of the present invention,
Teabag Centrifuge Capacity is defined in terms of the amount of 0.8 % saline solution
absorbed by any given polymer in terms of grams of saline solution per gram of polymer
material in a Tea bag Centrifuge Capacity test procedure hereinafter defined in the Test
Methods section. Preferred hydrogel-forming absorbent polymer particles of the present
invention are those which have Teabag Centrifuge Capacity values of at least about 20
grams, more preferably at least about 25 grams, of saline solution per gram of polymer

~ material. Typically, the hydrogel-forming absorbent polymer particles useful herein have
Teabag Centrifuge Capacity values of from about 20 grams to about 70 grams {Note
inconsistency with 40/50 value used earlier} of saline solution per gram of polymer.
Mixtures of hydrogel-forming absorbent polymers particles having this relatively high
absorptive capacity characteristic are especially useful in the present invention since the
resultant absorbent member formed from such particles can, by definition, hold desirably
high amounts of discharged body exudates such as urine. :
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dcid)). preferably, to be recycled, composted or otherwise dispased of in an environmentally

- compatible manner). A "unitary” absorbent article refers to absorbent articles which are

formed of separate parts united together to form a coordinated entity so that they do not

require separate manipulative parts like a separate holder and liner. A preferred

embodiment of an absorbent article of the present invention is the unitary disposable

f ' absorbent article, diaper 20, shown in Figure 1. As used herein, the term "diaper” refers

’ to an absorbent article generally worn by infants and incontinent persons that is worn

-about the lower torso of the wearer. it should be understood, however, that the present

invention is aiso applicable to other absorbent articles such as incontinent briefs,

incontinent undergarments, diaper holders and liners, feminine hygiene garments, and the

like.

Figure 1 is a plan view of the diaper 20 in its flat-out, uncontracted state (i.e., with
elastic induced contraction pulled out) with portions of the structure being cut-away to
more clearly show the construction of the diaper 20 and with the portion of the diaper 20
which faces or contacts the wearer, the inner surface, oriented towards the viewer. As
shown in Figure 1, the diaper 20 preferably comprises a liquid pervious topsheet 24; a
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invention, the particles will generally range in size from about 1
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i mpor t anliquids steteasviuring and rutherheertain dody texcdatesd Ay elmwﬁ i Figure df, théte
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si ze t halhedabsothent core 28may be manufactured in a wide variety of sizes and shapes (e..,
rectangular, hourglass, “T"-shaped, asymmetric, etc.) and from a wide variety of liquid-
absorbent materials commonly used in disposable diapers and other absorbent articles
such as comminuted wood pulp which is generally referred to as airfelt. Examples of
other suitable absorbent materials include creped cellulose wadding; meltblown polymers
including coform; chemically stiffened, modified or cross-linked cellulosic fibers; tissue
including tissue wraps and tissue laminates; absorbent foams; absorbent sponges;
- superabsorbent polymers; absorbent gelling materials; or any equivalent material or
combinations of materials. The configuration and construction of the absorbent core may
also be varied (e.g., the absorbent core may have varying caliper zones, a hydrophilic
gradient, a superabsorbent gradient, or lower average density and lower average basis
weight acquisition zones; or may comprise one or more layers or structures). The total
absorbent capacity of the absorbent core 28 should, however, be compatible with the
design loading and the intended use of the diaper 20. Further, the size and absorbent
capacity of the absorbent core 28 may be varied to accommodate wearers ranging from
infants through adults. Exemplary absorbent structures for use as the absorbent core 28
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of the present tp hg@niniyher percentage (above 50 %) of hydrngel -forming particles of higher AAP-
values.

* By mixing of two types of hydrogel-forming particles having mutually different AAP-
values or different TCC-values, a large freedom in design of the absorbent gelling material
can be achieved and the properties of the absorbent gelling material can be tailored to
meet the specific needs of the type of absorbent core in which they are incorporated. For
instance, the absorbent gelling materials according to the invention can be used in cores
comprising a lower layer of absorbent gelling material having an AAP-value of at least
15glg at 49.2gemZ (0.7 psil. Such cores are described in European Patent Appllcatlon
No.'s 93305150.0 and 93309614.1.

~ The backsheet 26 is positioned adjacent the garment surface of the absorbent core 28
and is preferably joined thereto by attachment means (not shown) such as those well
known in the art. For example, the backsheet 26 may be secured to the absorbent core
28 by a uniform continuous layer of adhesive, a patterned layer of adhesive, or an array

b ~ of separate lines, spirals, or spots of adhesive. Adhesives which have been found to be
satisfactory are manufactured by H. B. Fuller Company of St. Paul, Minnesota and
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her el 0 -\ EgrPornd R the YohErariabe bt cdnbit B 148 e G5y, The Backiddt 262"
prevents the exudates absorbed and contained in the absorbent core 28 from wetting
articles which contact the diaper 20 such as bedsheets and undergarments. The
backsheet 26 may thus comprise a woven or nonwoven material, polymeric films such as
thermoplastic films of polyethylene or polypropylene, or composite materials such as a
film-coated nonwoven material. Preferably, the backsheet is a thermoplastic film having
a thickness of from about 0.012 mm (0.5 mil} to about 0.051 mm (2.0 mils). Particularly
preferred materials for the backsheet include RR8220 blown films and RR5475 cast
films as manufactured by Tredegar Industries, Inc. of Terre Haute, IN. The backsheet 26
is preferably embossed and/or matte finished to provide a more clotnlike appearance.
Further, the backsheet 26 may permit vapors to escape from the absorbent core 28 (i.e.,
breathable) while still preventing exudates from passing through the backsheet 26.

The topsheet 24 is positioned adjacent the body surface of the absorbent core 28 and is
preferably joined thereto and to the backsheet 26 by attachment means (not shown) such
as those well known in the art. Suitable attachment means are described with respect to
joining the backsheet 26 to the absorbent core 28. As used herein, the term “joined”
encompasses configurations whereby an element is directly secured to the other element
by affixing the element directly to the other element, and configurations whereby the
element is indirectly secured to the other element by affixing the element to intermediate
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whi ch the tops héanshm isrcgrded and thermally bonded by means weli known to those skilled in the
fabrics art. A preferred topsheet comprises a web of staple length polypropylene fibers
such as is manufactured by Veratec, Inc., a Division of International Paper Company, of
Walpole, Massachusetts under the designation P-8.

Test Methods

Absorption Against Pressure Test

This test measures the absorptive capacity of a superabsorbent material absorbing
against an external pressure of between 21.1 gem-2 (0.3 psi) and 70.3 gem-2 (1 psi), in
terms of the uniaxial swelling of the superabsorbent material against that pressure. For
absorbent gelling material mixtures of two or more types of hydrogel-forming particles, it
is observed that the Absorption Against Pressure curve, with varying percentages of the
* components of the mixture, strongly depends on the pressure conditions. For an accurate
reflection of in-use conditions, the pressure at which the AAP-values should be measured
is between 21.1 gicmZ (0.3 psi) and 70.3 giem (1 psil. The AAP-value reflects the gel
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absor behpigh6£34fm, has a weight which that correspond to a pre-determined pressure in the

range between 20.1 g/cm2 and 70.3 gicm2. The cover plate and weights are placed in

the cylinder and the complete cylinder apparatus is weighed on a balance to the nearest |

0.019. The complete cylinder apparatus is then placed on the wetted filter paper in the

Petri dish, and is allowed to absorb for 1 hour. The cylinder apparatus is then removed

from the filter plate and is re-weighed.

The cylinder apparatus and filter plate should- be cleaned thoroughly between
measurements, and the sodium chioride solution and fllter paper should be renewed after
each measurement.

The absorption against pressure {AAP is calculated as follows:
AAP = [(weight of cylinder apparatus after absorption) -
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4,673,402 entitled "Absorbent Articles Wth Dual - Layered Cores" issued to
Wei sman et al. on June 16, 1987; U.S. Patedlt 4,888,231 entitled
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or different T -vahues a. Ia{jﬂlg free@ﬁcglrénbl n d$51 pn of the absorbent gelling
material  can 29SOTAHYE CARAGIty pLthe superabsotbent matetial.: .o apsorbent gel I ng
material can be tailored to neet the specific needs of the type of

Sbsor bont oo |21t o, NEYQRR P ERIBAMeC CBlsnlsR wal U8 DAGIRE o8 vy having,
conprising a | dimensiapg24cmix 3heoxdem. The liquidfilling height should be,gbawt 3emp- val ue

of at |east 159/ g at 49.2gcnferr] (0.7 psi). Such cores are described in

Eur opean Pat ent_ Appl.i cati on No.'s 93305150 and, 9330 4.1. The

backsheet 26 i sThgdeahagneueh bas @memwrtsréggamﬁegqm 304 fexailghie Fim & carmpapy salled

core 28 Teekanne in Diisseldorf, Germany. The pouch is heat sealable with a standard kitchen
' plastic bag sealing device (e.g. VACUPACK2 PLUS from Krups, Germany).

The teabag is opened by carefully cutting it partially, and is then weighed. A 0.200g +/-
0.005g sample of the superabsorbent material is placed in the teabag. The teabag is then
closed with a heat sealer. This is called the sample teabag.

An empty teabag is sealed and used as a blank.

Each teabag is then held horizontally, and the sample teabag is shaken so as to distribute
the superabsorbent material evenly throughout the bag. The sample teabag and the
biank teabag are then laid on the surface of the saline solution, and submerged for about
5 seconds using a spatular to aflow complete wetting (the teabags will fioat on the
surface of the saline solution but are completely wetted). The timer is started
immediately. '
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96/ 01657, : Lt
PO/ LSO fbeé %%mnutes soaking time the sample teabag and the blank teabag are remnlvgd frummalr ket ed

as HL- 12bgsaling solytion,andolaced ina Bayknecht W1 30.Basgh 732, NZKND6-0f egpiwplentat t er n
net wor k cghtrifude(@80 win dfametdil 30 Wifat@ach baglsticks a0 ¢k sutelval of’ﬂie%htrﬁuiﬂ& 986

entitle - " sposahl e st e- Cant.ai nnent  Gar th, Lch 1 ssued t

M net ol g’aé‘f"tal .heocﬁnﬁ»ﬁvaeﬁﬁss "E'\"S%?g@!?, cey wgseprse#%ﬂs@ﬂ 1}‘\«2@6&!’5@"5 inEreaseds

adhesi vauicklyatoeh480rpm. r Omoe the tcentsifisgei asl bepa tstabilised at 4,400rpm the timet isst r at ed
by the t : il Patent 3,911,173 I ssued'to
Sprague%i)ﬁﬁd?okrfmngﬁggﬁq%sw.lggugg ént 4,785,996 issued to Ziecker,

et ~al. on November 22, 1978; and U.S. Patent 4,842,666 issued to _
Veer eni che3ample eabag and tHeBiank teabdy a1t rémeved and wadijtied 3eFarafafo’ Por at ed herein

by reference. Alternatively, th attachnent neans y conprise heat

bonds, pressure bonds, ultrasonic bonds, dynam c mechani cal bonds, or

any ot hé‘lhe_stéahag)I@eanUgﬂOWtithMGT?r tg\eﬁkkanrt];ﬂe itofgglp;efahmtem _hydrgg?achmant
nmeans a . . M- .The backshee is inpervious to

i qui ds??@{'@ '59@%'&?3'5@5‘%93%1"’&%%ab| y manufactured ;nr)om a thin plastic
film alt houdGCorHisamplectenhag-weight:atter eeptnifugiogk- (blankteaiag weightal so be

used. As use I & terfn f j hank € ( ,m,?gr ich are
conpl i ant angﬁ\?\fl Fé'ﬁ"fup@gldil ( orﬁ;gér?rhns.%ogbetvﬁghgdeﬁﬁgélg? S p@a{gﬁawc]ont ours of
the human boMeiOhtl & @%m&fﬁ/m ent matgrig\ wsight). he exudates absorbed and

contained in the absorbent core 28 fromwetting articles which contact
t he di aper 20 such as bedsheet.s and undergarnents. The backsheet 26 may
t hus conpri se material, polynmeric filnms such as
t her nopIVasS 3t | Darticie Sizgdetemmmnatione or pol ypropyl ene, or conposite
materials such as a fil mcoated nonwoven nmaterial. Preferably, the
backshe S t herngpl astic fil mhavin . . o

%e part?cle s?ze”glgtn%unon of supera sorbe%t material is determined by placing a

known weight of a sample in a Retsch mechanical sieving device, and shaking for a

specified period of time under defined conditions. Sample sections that are retained on

each sieve and the bottom pan are weighed and reported as percentages of the original

sample weight.

100g +/- 0.5g of dry superabsorbent polymeric material is weighed into a sample sup
which is then closed by a lid.

Four sieves are nested from bottom to top as follows: stainless steel bottom pan, No.

- 325, No. 100, No. 50 and No. 20; these being numbers of the U.S. sieve series (ASTM-E-
11-61). The sample is transferred to the upper most of the series of sieves, and the
powder is distributed evenly around the screen. A stainless steel cover is places on the
No. 20 sieve.

The nested sieves are placed in position on a Retsch testing sieve shaker Vihntmnic Type
VE1 with timer. It is ensured that the Retsch lid fits a s tightly as possible against the



a thickness of fromabout 0.012 nm (0.5 ml) to about 0.051 mm (2.0 mls).
Particularly éﬁrred materials for the backsheet include

filns and RRSm%g films as manufactured by Tredegar |ndustries, [nc.
of Terre Haute, IN. The backsheet 26 is preferably enbossed and/or matte
finished to provide a nore clothlike appearance. Further, the backsheet
26 may permit vapors to escape fromthe absor23ent core 28 (i.e.

breat habl e) whi ligg af e sH%k@rVq'ﬂé' Hidr %uiafbrsmfnﬁumeaﬁﬁl snsnéqia tHeete 1. When

backsheet 26. siti oned ad sur ace
of the absorbentth%wﬁeﬁﬁfsﬁﬂ’ﬂeg ﬁl‘e "B?%?§MB$§’F’BP l“Hﬂd to the

backsheet 26 by attachnent neans (not shown) such as those well known in

the backsheet - o&ah of e Ve, FERHuhs Yol B, ahE Siall 3, (R ilibnet? Spr. ekéilé Y
"j oi ned" enc akifferentaneasurefmients; ta the nearast0 Gby an elenent is directly

secured to the other el enent by affixi ng the el ement directly to the
ot her el enent, ind configuration el enent,

is.ndire
secured to the lH%r'WP@ﬂ%‘nt‘“b‘}'ﬂaﬁ‘ fqulﬁkglg 0 h@"seltéﬁerw avpid meistyesy (i@p by the

WD 96/ 01657 superabsorbent material.
PCT/ US95/ 08379 | 19

menber (s) which in turn are affixed to the other elenment. In a preferred

embodi nent of  The tmspmmﬂmtparmlenize of a given sampichethydragehfoimingeabsorbent palymer

“ndiroct 'y | of neATEiggs EHREC 1"99"9!#% aﬁﬂed“ﬁ%&ﬁ@ﬁ safiplo alf s i Bodi.
core 28 by the &gy aathalhof thsasamp weng aveanamclecspththamweumss median

conpliant, soft sfzﬁ%hﬂ e hﬁﬁfbf rtﬁé‘shrhﬁlbtv@ﬂl Hade taopérﬁéie ‘&ﬁéf gatér fiahthe mass median
Furt her, the t opshe

urine) to readi S§e s?@ﬁé’l“r eﬁ%ﬁ@ﬁmqrgeﬁhﬁg&%ﬂg@r}ﬂg\cgﬁm’pg&!ﬁ é’ewgbgﬂémt of
may be manufact heparticiersample rétained 6moopassed rthmm al givenssieve size gpeningsis plotted

RN rtebertt e e carafit ey

(e.g., polyest erpamclqomtg/ whepthe ©8% mass yalue dloes not cturespond o dhe size wpeningofia
synthetic fibergg Sﬁérﬁfaﬁf ?H&ﬂhg Siefe.! IHabE Hetllis' for 'WRtFmming2pdhicle RS PdtCthe

material to isolate
ydmgel -forming absorbent polymer particles are further described in U.S. Patent
5,061,259 {Goldman et. al), issued October 29, 1981, which is incorporated by

reference.

xample

In the following examples, mixtures comprising different weight percentages of two
types of hydrogel-forming particles were prepared by adding representative samples of
each type of material in a test-tube to give a total amount of 10g. The test-tube was
shaken for 1 minute to mix the hydrogel-forming particles. The AAP-values and the TCC
values of the mixtures were measured as described above, at a confining pressure of
49.2 g!cm2 (0.7 psi). The confining pressure prevailing under in-use conditions of an
absorbent article will vary depending on the size of users, the type of use, and usage
conditions and typically can range from 21.1 glt:m2 to 70.3 glcm2. The pressure of 49.2
gicmZ is a reasonable pressure for simulating typical in-use conditions for diapers of
babies of between 9 and 25 kg.



skin from liquids contained in the absorbent core 28. There are a nurber-’

uring techni ques which may be used to man e
topshea?ﬂg&ﬂ&k Eﬁﬁkﬁ WZ% of

exanpl e, the topsheet 24 nay be a nonwoven

fibers spunbonded carded, wet- | ai d, mel t bl own, hydroent angl ed,
conbi nati ons of the above, or the like. A preferred topsheet is carded
and thermally bonded by neans wel | knéfn to those skilled in the fabrics

art. A preferred topsheet conprises a web of staple |ength polypropyl ene

| nt or nat InREReSs S ot el Bt toar SR bAE mareliis el he 5 o, °t e

desi gnati on P-8. Test Met hods Absor pti on Agai nst Pressure Test
Thi s tesgxwwrs§sgﬁ&eac?§s%rrwﬁ &éyoff%@gmaebglﬁﬁéﬁg% ko

bsorb
Ss.sf ralng tool l:rauge!h{(imlﬂ'] l’qst‘:a;il)n%li,ﬁﬁ rﬁf#'d;f ermanwnﬂrui;er enamg of t he

ﬁ; fg; ?gfwm §)g§tmé hidlss ﬁﬂéﬂaﬁ%hrtklﬁlzeega’fgﬁé SKMrEIFﬁfaterlal i%bmr;hgﬂ gflelsl ng
e o oy WB252 8§ ofacrilile Absdbint Antifi Snstbrid ey vo SfockFadsen, af frass”

per cent agediawpartiole size of 48pwmzrand of the nixture, strongly depends on the

pressure r I ' f i qRdl.tlons,
the preswfr?gg%*&ﬁﬁarﬁ@he %@ﬁ%@“ﬁu ashfief adisal o, SigeehiiRer BEMass0 21 o
g/ cnf er rmedian particle)siza 8§ 488 Len.g/ cnierr] (1 psi). The AAP-value reflects the
gel WO 96/ 01657
PCT/ US95/ 08379 20 stiffness
of an absorbent nmaterial. Absorbent particles which maintain a particlate
struct urEXAMPLE et (i.e., maintain interstitial voids) , will show a good
absorption of | i qui ds and do not collapse into an inperneable gel nuass.
Hydrogel -form ng material s of

In this example, the effect is measured of mixing two hydrogel- fnrmmg -materials havrng a

similar mass median particle size and particle size distribution.

Bulk SXM 50 material was mixed with bulk W52521 rrraterial wit-hnut a prior sieving
step. The AAP-values and TCC values are indicated in table I. The results are presented
graphically in figure 2. |

Table 1. Mixing of bulk SXM 50 (mass median particle size 450 m) and bulk W52521
{mass median particle size 460 um)

% SXM 50 % W 52521 AAP (glg) TCC (glg)

| at 49.2 gem-2
0 | 100 19.7 24
10 80 20.0 22.2
50 . 50 20.0 27.8
90 10 | 164 35.4

100 - 0 158 36.0

From figure 2 it is clear that at weight percentages of at least 50 % of the W52521
material, the AAP value has a sustained value of about 20 glg, the TCC-value of the
mixture being between 22 glg and 28 glg. Therefore, the TCC-value of the W52521



|OV\;‘AAP-Va| ues, will tend to forma weak gel which is relatively

I'mper meabl e t‘ﬁgy;ﬁﬂwsgs and whi ch col | apses under pressure. Scﬁggw@c

filter plate ng a diameter of 120nm and a porosity of "Zer

filter Duran from Schott) is placed in a petridsh having a di aneter of
150mm and a hei ght of 30mm 0. 9% by wei ght sodium chloride solution in
distilled water is added to the Petri di sh2so that the filter plate is

d. A i i i ey
rom Seh ei chor Materal & Wﬁﬁ?gﬁgﬁxﬂgﬁgﬂwﬁ?ff% Py, ki Bt SRR atefiar Wl
t hor oughl y wet t 8egativeln a?fn@tmgdbe MAP3lugy Coaveessly. the AAP-valug opithe SXM50material is
cyli nder havi nginfyovied by 'adéitiadBF &t'least 500K BY Weigh? of WH2829 niatéipioht of  50mm

is closed at its bottomwth a screen filfer cloth having apertures of a

di anet er of 36[err] m (400 nesh). 0.9000g +/- 0.0005g of superabsorbent

material is carefully scattered onto the filter screen of a clean and dry
Pl exi gl ass cylinder, as described. It is necessary to obtain a : '
honobgeneous di stribution of superabsorbent material on the nesh. A cover
pl ate havi ng anEXAMBLE Hi ameter of 59nm +/- 0.1nm an inner diameter of 51mm
and the height of 25nm having an attached wei ght having a dianeter of 50mMm

and a hei ght of, 34 as a,wei ght whigh.,that cqrrespond to, . .
pre- det er mi ned | rtEQﬁ%pQﬁﬁ? gifect 'gdmjéurlggtm#"@éiim@ﬂg?ﬂ'g} P?mghﬂ havjng a high
g/ cnierr]. The RARealupiitheelativblylargepasticleshavirgceldwi AAP valbe cyl i nder and the
conpl ete cylinder .apparatus is weighed on a bal ance to the nearest 0. 01g.
The conplete cylinder apparatus is then placed on the wetted filter paper

in the Petri THhessmallangpanticiesl areobteined byosieving 106 thel Wh52521 bulk materialithrough a
Syl fnder appar 25?3“‘3?5’55?“1??2%9%’“%"_EG‘cgﬂ%da?‘ﬁr’%‘ébﬁ'@eﬁgfﬁ"# Tt e 58, The mat¥
measur enent s, dﬂ%ﬁﬂﬂw@aﬁl‘} | §I58 O Pl&!@“SB@"GF'P&W%ag |M?1erThEal§Eﬂef Jadicles were
(50T S4f o TS, b e M ep using i salfr st g, 0SS0 ik
after absorpti dmetgriﬁ and collecting the particles remainiﬁg( on thie' sieve. The mass”mediah particie
. size of the large particles was 570 zm. '

The AAP-values and TCC values are indicated in table Il. The resuits are presented
graphically in figure 3. :

Table II. Mixing of SXM 50 on #50 mesh sieve (mass median particle size: 570 um) and
W52521 through #50 mesh sieve (mass median particle size 190 zm).

%SXM500n#50 |% W52521 through #| AAP (gig) TCC (gig)
50 at 49.2 glem2
0 100 19.7 203
10 90 | 198
30 10 20.4
50 50 19.7 30.7
70 | 30 19.3 |
90 10 - 16.9
100 0 15.9 37.8




WO 96/ 01657 ’ .
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(wei gﬁ%%(ﬂ‘%iéﬁl nder apparatus when dry)]:(initial wei ghtrcgfusgﬂﬁémbsor bent
material ). Teabag Centrifuge Capacity Test The Teabag Centrifuge
Capacity test neasures the Teabag Centrifuge Capacity val ues, whi ch are
a nmeasure of the retention of liquid26n the gelling material at

hydr ost g, h& §i r ' I i ithin a
Y eabag Fror fqureld 138 Kefr % Y fesian %‘%’95"’%“3;3“@“3?@49&3 '%Q;ﬂﬁffﬁg# for 20
ni nut es,PEHi{FﬂtalQHé& @Bﬁt?@ \éd‘@é]‘v@ tﬂ? Swalar 2& oharticles, the TChevalugt ai ned
l'iquid viRinglabo§t26 gig. i ni tial weight of the dry superabsorbent material is

t he absorptive capacity of the superabsorbent naterial. 21 of 0.9%
by wei ght sodiumchloride in distilled water is poured into a tray having
di nrensions 24cmx 30 cmx 5cm The liquid filling height should be about
3cm Ex;ﬂ@eql?aba,g pouch has di nensions 6.5cmx 6.5cmand is avail abl'e
froma conpany call ed Teekanne in Dussel dorf, Germany. The pouch is heat
seal able with a standard kitchen pl astic bag sealing device (e.qg.

VAﬂJ_PACK;ﬂ tiee Hﬁ?ﬁmo Irthé<effm, is Gﬁatrasmn)of _mi)r(]ing Télﬁtiiehggﬂﬁll 'Elsni%m “‘3“‘8@35“ ¥ ef :Jl ! yf
cu I Ng rtl . ad | S [=11] | eq.. - . g sanple O
t he supAAfgb ﬁ '%'&&ﬂaﬁﬂeipéﬂm'eégﬁaﬂﬂﬂ%ﬁ@‘&&ﬁ@% The teabag is then
closed with a heat sealer. This is called the sanple teabag. An enpty
t eabag i ; : i
hor i zonthlF %@ﬂlﬁgﬁﬁ ﬁ'&y_:“g%é’ﬁ@'@ggﬂdggb‘i"gg s? ﬁéﬁgﬁxs%%ygwg "thg{?{i [}Bﬂﬁhﬁi 8 the
super abStandang: #5hmesh sieveand| pllecting the Particlescthat. gassTthsoughrtpe sieveabeg and
the mass median particle size of the smaller particles was 190 z/m. The larger particles were

obtained by a sieveing step using the same standard sieve, using the W52521 bulk

material and collecting the particles remaining on the sieve. The mass media particle size

of the larger particles was 570 tm.

The AAP-values and TCC values are indicated in table Ill. The resuits are presented
graphically in figure 4.

Tabie 1ll. Mixing of SXM 50 through #50 mesh sieve {mass median particle size 190 Lm)
and W52521 on #50 mesh sieve (mass median particle size 570 zm)

% SXM 50 through # | % W525210n#50 | AAP (gig) TCC (gig)
50 of 48.2 glcm? -

0 100 19.7 20.3
50 50 19.1 25.1
100 0 15.1 33.2

From figure 4 it is clear that synergystic effect of mixing smaller particles of lower AAP-
values with larger particles of higher AAP-values is less pronounced than in example II. At
concentrations of about 25 % of the smaller particles, the AAP value is about 19.9 gig,
the TCC value being about 24 g/g.



started. After
and the bl ank t

form ng nmateri al
wei ght after centrifugi
centrifuging)
weight)] + (drylﬁﬁgfggbsorbent mat eri al wei ght).
size determ nati The particle size distribution of super absor bent
known wei ght of a sanple in a Retsch
mechani cal si eviaifle W3\M|§tmg mdlksnmsmmiass mediansyaeticlé sizel 488 inichndlbullf W82521

ns that are retained on
@W rted as percentages of the origina

mat eri al

under defined c
and the bottom

subner ged f orwawsies?
(the teabags will float on the

conpletely wetted).
PCT/ US95/ 08379

m nut es soaking tine the sanple teabag and t & bl ank t eabag are renoved
and placed in a Bauknecht - W5130, Bosch 772
centrifuge (230 mm di aneter),
of the centrifuge

the sal Epamplel\iti on,
NZK096 or equi val ent
sticks to the outer wall

- ThelAAP a0

nd|t|

The tiner is started

is determ ned by placing a

shaafika B8

| ank teaba wei g
S e mugcatedgne ITabIe riVn The resuits-aralpresented graphically
Mass nedi an particle

basket .

bl ank teabag are then laid on the surface of the saline sol ution,
5 seconds using a spatular to allow corrpbmgggmyg ng
surface of the saline solution but are

i medi ately.

diﬂéhr?t in JT
uehhsiz of 980 i

TCC -

% W52859 | % W52521 | AAP (gig) Teabag

bulk bulk of 49.2 gicm2 | Centrifuge
Capacity (g/g) |

0 100 19.9 206

25 75 20.5

50 50 22.2

75 25 21.4 |

100 0 19.8 28

WO 96/ 01657
After 20

so that each bag
A ! 3 .. The centrifuge lid is
t he cenin thisexample the 2ffectiis massured of mwtwmévmsnéavdrugehfnmnngpamcies

1, 400rpm Once hﬁ\ﬁnfﬁ‘@ﬁlﬁétﬁd’(&ﬂy "s‘r?fiilaPAAP valug P!

WadsE materid Kovion A massDedag 43

Centrifuge CapaW5262( Tateridl of mhtmemami:artldﬁ sizope480gm.bent hydrogel -

is calculated as follo

6 Hesiualve

TV B bl |

wm e i
[ (sanpl e teabag

each sieve

By selectively mixing about equal weights of hydrogel-forming materials of similar AAP-
values but different Teabag Centrifuge Capacity values, a surprisingly high AAP-value is
obtained which is higher than the AAP values of any of the constituent components.

Further examples of mixtures of absorbent gelling materials. according to the invention
can be obtained by mixing of the following paniculate hydrogel-forming materials:

-SAB993 of mass median pamcle size of 570 um with SXM100 of mass median particle
size of 190 um at a confining pressure of 21.1 gem -2, The SAB990 and the SXM100
materials are available from Stockhausen.



sanpl e wei ght. 1009 g/- 0.5g of dry superabsorbent polyneric naterial is

wei gh sanpl e sup which is then closed by a I si eves
are n§gpg@hﬁ?zn1botton1to top as follows: stainless stee?Tbo?ﬁgﬁ#Lan -
325, No. 100, No. 50 and No. 20; these being nunbers of the U S. S|eve

series (ASTM E- 11-61). The sanplee#§ transferred to the upper nost of
the series of sieves, and the powd Is distributed evenly around the

screen. 4M$000 ahd:W5252 ¢ bulkanaterialiat andoatiniag pressire of 21 gai-2s The éM1000 The

Vi bot r orrateng, & sBA anhd pBfaed s piuchiC) BRRSERS, E&@Lﬁﬁw VBT 1 o

s tight | germanpossi bl e agai nst the WO 96/ 01657
PCT/ US95/ 08379 top of
the shaker. The tiner |§Qset for 10 nd started, to. b gln the test.

when  Withoushuisking fosbe wawnvtnaéﬂm&ajtt}\met 8 \fiscovesed mixing-effects gan he
shaker. pg undémbbdoﬁy Iohhng lag'the ferardlipPessurecdependdficd uf tHecAAP Qdlbes and BeNn’

VT P i oA thag Bfapl e 0418 FpI B REARPRBSC, i G ot st ur e pi ckup. by

t he super absor bent materi al . The mass nedi an particle size of a
' f d
g's"fﬂesgﬂﬂ %hn%@ﬁhyhglrdﬂpgﬁd&?ﬁ‘a? ?ﬁé‘hf\P%YdEeﬁ ?gweﬁrnw.faga%gmﬁn@e | ne

i. e, onaatnaafmbmetqaaﬂ@asrpmswg Whe guwe\ﬁhows rtmecharqs@ansnem@essurga Acts t han
the rrassmaﬂ!awmch detbrfinethd ﬂmﬁudiakém@éhahisﬁa sanple will have a particle

size gr ef-lor con}url]i%g pre@sures jess ﬁ?an the critical pressure Pcrit, the hydrogel-forming layer is
very permeable and the fluid uptake is not hindered by gel blocking. As indicated in
figure 6, the AAP-values in this pressure range are 'capacity cortrolled'. The hydrogel-
forming layer can therefore swell to almost it's maximum capacity for that pressure.
While AAP-values in this regime can still be impacted by pressure as a result of variation
~in hydrogel capacity and porosity, the changes with pressure tend to be relatively
smaller.

For larger pressures, the fluid uptake is reduced, since the hydrogel-forming particles
deform thus creating a less permeable layer through which fiuid uptake is hindered. The
hydrogel-forming material cannot achieve it's maximum capacity under these conditions.
As indicated in figure 6, the AAP-values are in this pressue range "permability-
controlled”.

. For even higher pressures, larger than the gel blocking pressure Pgb, the permeability of
the layer is approaching zero and the fluid can only be transported by diffusion resulting
in very low AAP values. These very low values are not substantially additionally reduced
with further increases in pressure. :

Every hydrogel-forming material shows a characteristic pressure dependence of the AAP-
values depicted in figure 6. The critical pressure is for example dependent on the gel
properties ("gel stiffness”) and the morphology of the materials. Stiffer materials are less
deformable under pressure. They have therefore a higher Pcrit and a higher permeability.



. S
size. A standard particle-size plotting method (wherein the cumul ative

wei ght percent of the particle sanple retained on or passed_through a
gi ven sieve sVYOIMSAing is plotted versus sieve size openi 8379
probability paper) is typically used to determ ne nmass nedi an particle

si ze when the 50% nmass val ue does not correspond to the size opening of a
U.S. A Standard Testing Sieve. These nethods2¥or determining particle sizes

descr i bed i U OF ’é&?é‘ﬁi"@%ﬁ?@@%‘?@%@?’éﬂﬁﬁ Feri is SoiSactify i eillag, Contrfuge
1951, i ch i 5 CoRAGRp B Heduetpials pu hecadag w0 Spaces (GaIoFFn via POrDS e
foll ow ng exanples, m xtures conprising different wei ght percentages of two
types of hydroggl -formn rtigles re epared b ddi ng representati
sanplcs of - carmlesolar eRf aud PafTor eCBlaER, lpuentel ol are BN LA bl
of 10g. The tesbelowbe was shaken for 1 minute to mix the

hydr ogel -form ng particles. The AAP-val ues and the TCC val ues of the
m Xt ures were ngastteqg—as—tescrbet—above—at—a—conftnt-rg—pPressure—of
49.2 g/cnierr] . (|@eit psPpb T i ning pressure prE&OMMeMg under in-use
condi tions of an{psi abmg_ilbe t article wll vary depending on the size of
users, the type '%40'5'6, Tt COdrtT oS —amd[ typrcal tycanm range—
from21.1 g/cr‘r{erg] 1 q ﬁgg 3 PArr] The pressure vﬁvmakggl g/lcnferr]
a reasonabl e prgsg@r® o7 si SABYIOnY typi cal in-use| conditions for diaperis

of babi es of 3
oCT/ Usoer 08376 | S0 [ 0.7 | SXAT 50, SXM 100, Wh2858 0/ 9 |
the test the folll»®ihg »eI7t | WH252¢ hydrogel - fornmi ng mmﬁ% %l';@lﬁ;ueed: _

SXM 50, a surface-crossiinked poryacryrare as.produced by

(7]

Considering the above mechanism for the pressure dependence of the AAP-values at the
pressure Po, the effects of mixing two materials A and B are summarised in the table
below. The mixing effect depends on the values of Pcrit and Pgb of each type of
hydrogel-forming material. The AAP value of the mixture is determined at pressure Po.

Material A Material B Possible AAP Mixing Effect
Perit _|Pgb  |Pcrit | Pgb ' .

>Po | >Po | >Po | >Po |mostly linear
>Po | >Po | <Po | >Po |1.non-inear mixing

: Example: W52521 | SXM 50
2. synergistic effect
Example: W52521 | W52859
>Po |>Po | <Po | <Po |mostly noninear, but could be

' : completely gel blocked

Example: W52521 / IM 1000
<Po |>Po | <Po | >Po |depends on exact properties, but
can be non-linear
Example: SXM 100/SAB 990
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St ockhausen GrbH, Postfach 570, 47705 Krefeld, Germany under the tradenane’
-"FAVOR SX". The nass nedian particle size of the SXM 50 material is 450
[ err] MYO96RI6SYE2521, a pol yacryl ate absorbent gel | ing nBEEUSEO8Mduced by

St ockhausen of nass medi an particle size of 460 [err]m and

W52859, a polyacryl ate absorbent gelling material produced by Stockhausen
of mass medi an particle size of 380 [err]m EXAMPLE | I n
thi s exanpl e, efJf 1B as oL X1 :
hydr ogel -form n%?’rqat e% ERt rgggg EVHE@W%&%SS medi an particle size
and particle dize di|stribytion. | BxampleWb282 hielW62859 was nixed with
TCC val s ar d-oiddet bl sl i, {200 TféhdRtic ffect, °0, 00 OFT Y veS AN
graphical Iy i €iPgure<Ps | <Po T=®&Pe | mostixlinegr bgelbldckedbxM 50| (mass nedi an
particle size 450 [err]m and bul k W2521 (mass nedi an particle size

460 % SXM 50 % W 52521 AAP (gl '
TCC Eg/r 5’!@ reason >fgol\ﬂ a non-linear mixing effect, or 2 synergistic effect, isiﬁhmg,hg(g?itf%)[ err]

Y material component caimﬁgg increasing the permeability %g% ?hoerefore partially eliminate 23-242
50 the limitations of the weaker material. 20. 0 57 9
90 10 16. 4 35. 4

100 ' s . .
36,0 ' bath components, howeveb, are not gel blocking fmited, fhan dhe AP values just mig | o,
50 % of @qGAroRgAg-alinear rulgfweighted averageh AP val ue has a sustai ned val ue of

about 20 g/g, the TCC-val ue of the m xture bei ng between 22 g/g and 28

9/9. Thepgf tﬂ:rtl?ﬂurﬁ Hﬁingcrgﬁg For-e Matéritis X&%ﬁ&slon the detailed gel properties and on

the particle size distribution. :

It can easily be appreciated that all considerations are also applicable to mixtures of
more than two components and that the invention shoiild not be understood as to be
fimited to binary mixtures. '

The process of making a mixture according to the invention comprises mixing two
particulate absobent gelling materials of different AAP- andjor TCC-values.

Figure 7 schematically shows an embodiment of the pfocess of manufacturing an
absorbent material comprising a mixture of two types of hydrogel-forming particles.

In the first stage a bulk material is formed by polymerisation of_ precursor monomer
material. Alternatively, a bulk material is supplied and is homogeneously crosslinked.

The second stage may comprise a drying step, in which the moisture content of the
absorbent particles is fixed at between 5% and 20% by weight of the abosorbent
particles, preferably below 5 %, and may comprise a grinding operation to obtain a pre-
determined particle size. The second step is optional and may be omitted if sufficiently
dry particles of the required size are available.
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mat eri al can%%%gql%ﬁ’oved by adding up to 50 % by wei ght .of SXNFES%{NH%%[%’;I,
wi t hout negatively affecting the AAP-val ue. Conversely, the AAP-val ue
of the SXMbO-material is | nproved by addition of at |east 50 % by

wei ght of Wh2521 material . EXAMPLE 3| In this exanple the

effect s measuygdhind s@I;vChllﬂﬁrriSe%'aa?p?riitinn stap, in this eaniplesa sieving step, o separate a
smal l er parti cIfeactign 8¥g mrﬁg@%ﬁmgiaeﬁée%t%&Yr{eﬂ%;wégggw@d;gglginllaé?ﬁal.ﬂ?le
t hrough a ahteavative embadiments fthesthird stepamay camprisetan-electrostatisrsepaatien step ey

through the siegye,; i hereighterRRridlss SreSdefiBetell ouf 8f i f
particl B JebRriToA Step whe rRfaficlés Sre eflec thEBhin stream o
TERTER b s At o ook T

material and collecting the particles remaining on the sieve. The mass
medi an parti cl

AAP- val ues andei"r e f\?Hlsth gfepg{hgtqgﬁg :"@%&&ﬁh sslt %ﬁgemsﬁ‘g‘*‘i @2@7} I{Pscogggting m
presented . asurfaob-crusklinking dgentand lieating) and iFinba &fthistepunixed én s depstateoi-en

(i ough #50 medh 16 SuStenall Uikl el stitc, Wah, b il hulk fractbe ing for

#50 % 525 nstancechypi mixecsrPadslieomixers, air stream mixingrescanygayivalent met %(d.

50 at 49.2 g/cnferr 0 100
19.7 : 20.8 a0 : N . . .
19.6 30 It is not absolutely necessappthat the first two stages of pg@mgnsatmn and drying are

performed in the same process flow. It is of course possible to use readily made and
commercially available bulk hydrogel- forming particles to stage 3.

Figure 8 shows an alternative method of manufacturing an absorbent material according
to the invention. In the forming stage, two different reaction vessels A and B are used to
provide different types of hydrogel-forming particles. These particles can be mixed in
stage Il and after mixing be surface crosslinked by application of a surface crosslinking
agent in a third step. :

The absorbent material according to the inventioﬁ can be directly introduced into an
absorbent product, the processes of figure 7 and 8 occurring on line. Alternatively, the
mixture can be stored and or transported, and later used in the manufacturing of

absorbent articles.
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figure 3 it is clear that the maxi nungpAP val ue o bout 20.4 g IS
reached for a per cent age of about 70 % by V\Bi ﬁ'lm‘,” 'er W52521
particles, the TCC val ue bei ng about 26 g/g. ’

In this Ubhat’rplmalmaélseffect i s measured of mxing rel ati Vel Y shalt particles
having a | ow AAP value with relatively large particles having a high
AAP val ue. The snml | er particles are obtained by sieving of the SXM

50 bul k #at er Absorhent geljng anaterial comarising @ dryomixtire ofas\leastan dirstotype ofi ng t he
parti cl epydroyel-formng, ptal‘tic‘lésgd?ldtafh%cﬁnﬂvﬁe of rogel forififgepdificlesin particle size

of the snall'er particles was 190 [err]m The |arger partlcles wer e
obtained by a sieveing step using the sanme standard sieve, using the W2521

bul k Charatterised! inathat thé Ifirst typg ofhhydrageliforming perticlesi ha; am Abserptiorve. The

The anp. A Présslfe ualue ubich is Higher ap e ARSorifion Afiifit PHEssuny Vool AL
pr esent esgcond typgrefdwidengel-forming macticles, athe weight afithecsecond typexofrhydesgesxv 50
t hr ough ﬁﬁﬁm{gﬁ@h esemnﬁuaasﬁmma% BR ifie Ebrﬁ ged;p,eidiyﬂalﬁffn and angnd

cie

W52521 #5 t
Osnecon type o hysdroge?férmmg parti gs, | Dortie

2 Absorbent gelling material according to claim 1, wherein the second type of
hydrogel-forming particles have a mass median particle size not substantially smaller than
the mass median particle size of the first type of hydrogel-forming particles.

3 Absorbent gelling material according to claim 1 or 2, wherein the difference in
AAP-values of the first and the second type of material is at least 2 glg.

4 Absorbent gelling material according to claims 1, 2 or 3, characterised in that

the first type of hydrogel-forming particles having an absorption against pressure value
AAP1, a fraction ,w, of the combined weight of the first and second type of hydroge'
forming particies is comprised of the first type of hydrogel-forming pamcles,

a fraction p of the combined weight of the first and second type of hydrogel-forming
particles being comprised of the second type of hydrogel-forming particles, than second
type of hydrogel-forming particles having an absarption against pressure vaiue AAP2,
wherein:

p+w=1,

and wherein for the absorption against pressure value of the mixture, AAP{ 2:

AAP1,2 > w.AAP1+p.AAP2,

the absorption against pressure values being measured at pressures between 21.1 gcm- 2
(0.3 psi) and 70.3 gcm-2 1 psn) preferably between 35.2 gem-2 (0.5 psi) and 56.2 gem2
(0.8 psi).



L
% SXM 50 t hrough # % W52521 on # 50 AAP (g/ g) TCC (g/ g)

50 . : of 49.2 g/crr[ er
290 wosGnIesT o oo beTrusésinsso
50 19.1 25.1 100

?s clear that synergysti gSe%f ect of mxing srd | 2? pz)art | (“mm“lﬂlmwm mmt

values with | arger part | cl es of higher AAP-values is |ess "prénotinctd % han

in exanple I1. centr i ons .of about 25 % qf,the small er

bar Ch ol Bs. the Anp v ALSGTHGT Gelta MAGIIS apEgriing o anyaot the: PIaNGUS Olalms gwhaseiat a
I%éT % g%/ 0837\54\0 fﬁ@#sﬂﬂe%f? 49.2 geme2 (0.7 psil, the AAP-value of the first type af hvdroE%;(el formmg
|V In this eﬂ?é%?se'stahgagf}%glg is measured of mxing two types of
hydrogel -form ng particles having a substantially simlar AAP val ue, but
differing in TCGval yg kakaiR@vi . '
mass medi an pa?t%l cle si gﬂh@n %Tf i Ieal:leb'lldh\ %@énf Etﬁe EPG{V E(fuk%ﬁ,@%g@ﬁ\ﬂelﬂ a_t a
material of masdressueAf 484 grmicc'0 e %é\? he secong-ype\aphydragelfarming
val ues are indi qﬁnmbsl.gnﬂ'ﬂﬂ rlthlanzal resul ts are presented graphically

in figure 5. Tabl e | V. xi ng of qu W52859 (nass nedi an particle size
480 [err]m and bul k We2521 - (nmss nedian particle size 460 [err]m %

W52859 % W52521  Absedbedtygedling material actoedirgyto anyof the previous claim$wherein the
of 49.2 glcnierrinp GAte bf tfirst type of hydrogel-forming particles is at lsast 1.25 times higher
than the AAP value of the second type of hydrogel-forming particles.

8 Absorbent gelling material comprising a dry mixture of at least a first type of
hydrogel-forming particles and a second type of hydrogel-forming particles,

Characterised in that the first type of hydrogel-forming particles has a Teabag Centrifuge .
Capacity (TCC) value which is greater than the Teabag Centrifuge Capacity value of the
second type of hydrogel-forming particles, the amount of the second type of hydrogel-
forming particles forming at least 10% of the combined weight of the first and second
type of hydrogel-forming-materials, the Absorption Against Pressure value of the mixture
being higher than the Absorption Against Pressure value of either one of the first type of
hydrogel-forming particles and the second type of hydrogel-forming particles, wherein the
absorption against pressure values are measured at pressures between 21.1 gem-Z (0.3
psi) and 70.3 gem-2 (1 psi), preferably between 35.2 gem2 (0.5 psi) and 56.2 gem2 (0. 8
psi).

9 Absorbent gelling material according to claim 8, characterised in that the Teabag
Centrifuge Capacity value of the first type of hydrogel-forming material is at least 19 glg.

10 Absorbent geliing material according to claims 8 or 9, wherein the Teabag
Centrifuge Capacity value uf the second type of hydrogel: formmg material is not higher
than 40 glg.



Capacity'(g/ g) 20.6 25

0 o0 19,9
o 200 (I " it

By selectively mxing about equal WEI g'ht of* hydrogel -forming materials of"
simlar AAP- val ues but different Teabag Centrifuge Capacity val ues, a
surprisingly high AAP-value is obt a¢ ned which is higher than the AAP

Tt ures] 5?‘“2&@%{%@&9 @i?ﬂa#*ﬂ“a%@?ﬁ‘“ﬁﬁf Wi of the piPO TR WRER B .,
be obt ai ameunsef thexsesendtype né ydsoged fermingoparticles iszhetwesni1 8% and 758 frthe
mat er i al sambined 96>f qﬁe rﬂ%;g a8 dar th?dﬁd' ?%@&R N&eﬁ%ﬂnﬁﬁ?ﬂ&iﬂaﬂ th

SXMLOO o S r a Inn

pressur epr?BQbi‘l gﬁa% D/SAfBE'@ Hﬁﬂ'ea st ﬁﬂé: s8C0R¢ §VD&8 e
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and Wb2521 bulk material at a confini ng pressure of 21.1 gcnferr]. The
1 MLO0O 12 mat Absoshent gelling tmatetial cacsording too gy of ythe tpreyiousd claims, tthe iass hst AG,

Fr ankf

;?'? | cﬂlr|tn ﬁﬁ?}]b@!‘nﬂb s'ﬁg dﬁh‘g@?& t¥pe of 'g 6@”“”%‘3@ aﬂﬂ:léscbé?ﬁg W%egs ood by
I ooki ng gﬁﬂ m‘@ogéﬁér@ ﬁc?éﬁc‘éf the *ﬁ@me\ﬂil hydeogahforming ¢ he
nmechani spartities bainmbmlean 250 ahd BDU miabmbmu n the AAP test. Figure 6 '

shows the principal dependence of the AAP value of a given hydrogel -form ng
13 Absorbent article comprising an absorbent gelling material according to any of
claims 1 to 12.

14 Method of making an absorbent gelling material comprising a dry mixture of at
least a first type of hydrogel-forming particles and a second type of hydrogel forming
particles, the first type of hydrogel-forming particles having an Absorption Against

- Pressure value or a Teabag Centrifuge Capacity value which is higher than the
Absorption Against Pressure value or the Teabag Centrifuge Capacity value of the second
type of hydrogel-forming particles, the method comprising the steps of:

- providing the first type of hydrogel-forming material and the second type of hydrogel-
forming material;

- introducing both types of hydrogel-forming material in a mixing means; and

- mixing both types of hydrogel-forming particles to form the mixture.

15  Method according to claim 14, characterised in that the method comprises the
steps of:

- separating a fraction of hydrogel-forming particles from a bulk mass of hydrogel-forming
particles, : :

- physically or chemically modifying the separated fraction of hydrogel-forming particles
to increase the Absorption Against Pressure-value or the Teabag Centrifuge Capacity-
value, or both, of the separated fraction to form the first type of hydrogel-forming
particles; and



material on the confining pressure. The curve shows two characteristic

For -conti ni no 19 MUEFE. Poss t han the ?rlﬂﬂﬂﬁlllﬂlﬂlslﬂllﬂﬂlﬁ‘éf. [ RS Shesrs

hydrogel -forming layer is- very permeable ‘and tfe T1uid uptake is not

hi ndered by gel blocklng As indicated in flgure 6, the AAP-values in
this pressure range are 'capacity cortroll e The hydr ogel - form ng

| ayer can ther efrgixing sheahodified separatdd fraction bk intumhe dplkahdss. f or t hat

pressure. VWhil e AAP-values in this reginme can still be inpacted by
pressure as a result of variation in hydrogel capacity and porosity, the
changes with pr éEsurMeﬂmddaucorm toeclaint 16} whereirs ithe iseparated fraetion lisobtained by
pressures, the e

Darti ol s depoind'op lirseBarafiof cad” ierei e sdrsbarel HARAGh 1t MU, by surface

fluid uptake |scﬂ9§${|€l ingd. The hydrogel -form ng materi al cannot achieve
it's maxi mum capacity under these -condi ti ons. As indicated in figure 6,

t he AAP-val ues ein ue ran "pernmabi | it controll ed”

For even hi gher ??)r essmeg?% “9( ﬁan%ﬁ%ﬁ geg" l@/ﬂ@"%r [di@ g pclaim, 14
perneability of charameriseﬂa'yﬂlat the methodconprises thersﬁensrni the fluid can only be
transported by diffusion resulting in very |l ow AAP val ues. These very

| ow val ues are not substantlally addltlonally reduced wi th further

i ncreases in prdolymessing a firstyaanpmas, tormina the tisttypg obhvdrogeliforming garticles
characteristic fofy ﬁ1§H§| Qﬁpﬂ‘mﬁﬁm@ﬁ fohﬁﬁ%ﬂ’fbc’ second iﬂb ‘dﬁﬁgﬁ%ﬁmﬁﬁ particlsdngur €

6. Th t I t
Cgel sti 'ff'néisnﬁm eﬁnﬁea‘ééﬂﬁ%‘é‘@’wep BYOrauektoreing PESHENS .1 rmat or 1ol o

are |ess def ormabl e under pressure. They have therefore a higher Pcrit
gg% f‘JSg'S?ng?gefém 2Bbirfold according't A 17 “Wherein the first and sacond type of hydrogel

AAP-val ue for ploeming perticlesware surfaca arosedinked after hpying been miyed.he Teabag
Centri fuge



L . ' -
Capacity of the materials plus the added void spaces (determ ned via

porosity). ‘ﬁgg?a%fﬁ for Pcrit and Pgb.for the nmaterials refﬁ&ﬁ%&ﬁﬁmﬂﬁgve
e table

are given int bel ow. Pcrit Pgb Mat eri a

Coment [ psi] [ psi] -0 <0.3 1M 1000

very weak gel <0.3 -~0.7 SAB 990 TT%:3 >0.7 SXM 50, SXM 100,
W52859 > 0.7 > 0.7 W2521 very strong gel,
hi gh GLP Consi dering the above nechani smfor the pressure dependence of

t he AAP-val ues at the pressure Plerr], the effects of mxing two
materials A and B are summarised in the table bel ow. The m xi ng effect
depends on the values of Pcrit and Pgb of each type of hydr ogel - f or mi ng
material. The AAP value of the m xture is determ ned at pressure Po.

Material A Material B Possi bl e AAP M xi ng Effect . ' Pcri t
Pgb Pcrit Pgb > Po > Po > Po > Po nostly linear

> Po > Po < Po > Po. 1. non-linear mXxing

Exampl e: Ws2521 / SXI\/']En 2.
synergistic effeqt— L J '
VB2521 / W62859 | >Po | >Po <Po <Po nostly non- but
coul d be l T T/ cqmpl et el gcked
Exanpl e: Ws2521 | | M [LO0O l I <Po > Po' <Po ﬂ Po pends on

exact properties, but
non- | i near
990

} can be
i JExa X
,}

I
|
i
\

N
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——— N

o s — ey —
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> Pg, > Po <Po > Po synergistic effect

Exanpl e: Ws2521 | Ws2859 > Po > Po <Po > Po synergistic
ef fect <Po <Po <Po < Poz gostly | i near -(gel bl ocked)

The reason for a non-linear m xing effect, é a synergistic effect, is that
the stiffer mat eri al conponent can hel p increasing the perneability and
therefore partially elimnate the limtations of the weaker nmaterial.

| f both conponents,2h@ s . i i~ - than the AAP

val ues just mx accorlding to a linear rule (weighted ayerag - gﬂ
optimum m xing ratio for] the mat eLd depends on the detai

properties and on . parti i eStribution. It can easily be
appreciated th8 all corsi derdtions are so applicable t¢g m xtures of _
more than two egponentd.and that the i nvagtion shoul d nof be understood as

to be limtesntqgbgrgry mxtures. Thy process of king a m xture
according to tfe invéntijon conprises m xi ng Ywo particlyl at e absobent
gelling materigps of different AAP- and/or TGE- val ues. Fi gure 7
schematically shorsgﬁqp nbodi ment of the procégs of manuf §cturing an

absor bent mat eFra ising a mxture of two\ypes of hydrogel-form ng

particles. ©Pn the fifrst stage a bulk materi§l is f or mbd by
pol ymeri sat i onggf g&ﬁ ujsor nonomner material .\Alternatifvely, a bulk
material is suppliedd-Bng i s honpgeneously crossliyked.
:} _
16.0
15.0 | T T 1
=25 0 25 50 75 100 125
°/o SXM 50 { bulk)
35 0~ ]!i'iioliglb
=
-~ -
o
S 30,0
(XX
-
Pt -
o=
£
o 25.0-
Y
h .
20.0 r —

-5 0 25 50 75 100 125
°fo SXM 50 (bulk)
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The.second stage may conprise a drying step, i'n which the noisture content
of the absorbent particles is fixed at between 5% and 20% Qy.weiogdhids-of
t he -abosor berWO9/0363% ¢ i cl es, preferably below 5 % and may conptise a

gri‘ndi ng operation to obtain a pre- determ ned particle size. The second
step is optional and may be omtted if suff'! gi ently dry particles of the
required size are avail able. - WO 96/ 0

PCT/ US95/.08379 31 The

third step conprises a separation step, in this exanple a sieving step, to
separate a fractmn of the particle having a pre-determ ned particle
size fromthe bul k hatedial. In alternative enbodiment%ﬁgw
may conprise an electroqtatic separaiion step, or an air Ion step
wherein |ighter parzdﬂe ut of the main sfream of bul k
materi al by ak-air . c step or a gravity separation.

In the fourth&ep, the jsepar { S surfaced cr¢sslinked (e.g.,
by contactingegd th a lsurface-crosslinki n\agent and heating) and is in a
fifth step mwed i n19-0dry state, i.e. |
ungel | ed statgs with thqg main bulk fraction,
m xers, Paddl &un xe
is not absolutely n
drying are &performedjin the same process flo
to use readi | @nmade and comerci ally avail abl e\bul k hydr ogel -form ng
particles to K] age 7.0 Figure 8 shows an alter i t
manuf act uri ngegin absorbgnt material according t
formng stagesttwo diffgqrent reaction vessels A andAB arejused to

provide different t{B@sqdof hydrogel -fornming particlds. Thgse particles can
be mxed in stage |l Jand after m xi ng be surface crosslli nked by
application of a surfacq crosslinking agent in a thirdjstep. The
absorbent material 1§ @oddiogetomtgm.. o2 Red@eeii-04 1 | y i-ntroduced

into an =25 0 25 50 75 100 125
°/o SXM 50 on 50

i nstance Shugi
nmet hod. I t

0 _Fig: 3b
= 35.0-
S
=
a
S 30.0-
E
=
§ 25.0+
20.0 T I .l | |
=25 0 25 50 75 100 125

<9/, SXM 50 on 50

© SUBSTITUTE SHEET (RULE 26)



absorbent product, the processes of figure 7 and 8 occurring on |ine.

Al ternatively m xture can be stored and or transport ed,

used in the ngﬁigﬁgﬁﬂring of absorbent articles. VE)96F8?§§?bﬂ&ﬁg
PCT/ US95/ 06379 What is O ained is: 32 1
Absorbent gelling material conprising a dri m xture of at least a first
type of - hydrogel-formng particles and [&:cond type of hydrogel formng
particles, Characterised in that the first type of hydrogel -form ng
particles has an Absorption Agai nst Pressure val ue which is higher than

the Absorption Agadis
hydr ogel -form ng partic
form ng particles form
and and second ZQHF
gelling mtere=ed aCCord
hydrogel - for nily partic
substanti al | y egyral IJSIr#t
type of hydrog® -f npg particles
according to ‘gaim1l ory 2, wherein the di
first and the:aecoag iyoe of material is a
Absor bent geltng t@T} al according to cl
t hat the fedst type pf hydrogel -form ng
agai nst pressige Vg%ﬁiﬂ( AAP[err], a fracti
of the first gnd s type of hydrogel -

of the first pe of hyprogel -formng particl

<t

pe

o BEgedea

ight of the first

2 - Absor bent

wherein the second type of

nmedi an particle sijze not

dian particle sijze of the first
Absorbent delling materi al

ference in AAP-val ues of the

| east 2 g/g. 4

Lns 1, 2 or 3,] characterised in

rticles havijng an absorption

n ,w, of thg conbi ned wei ght

ormng partficles is conprised

S,

es, the weight of the second typ
g-at least 10% of the conbined
f hydrogel -formng particles.

ng to clg
es have a nmas
an . the nass

16.0-
15.0 —
-50 0 50 100 150
% SXM 50 thru 50
36.0 Fiia: 4b
= 30.0-
a
S
= 25.0-
b4 ,.
20.0 . - T
—50 0 50 100 150

°f/e SXM 50 thru 50
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a fraction p of the conbined weight of the first and second type of
hydr ogel -form n %arti cl es being conprised of the second type of
hydr ogel -formWé’%Hﬁ i cl es, than second type of hydrogel - f oFIGTASIS08379

particles having an absorption agai nst pressure val ue AAP2, wher ei n:
p+w 1, and wherein for the absorption against pressure value of the
m xture, AAP[err]: AAP[err] > w. AAP[ er B §rp. AAP[err], t he

absorption agai nst pressure val ues being neasured at pressures between 21.1
genferr] (0.3 psi) and 70.3 gcnferr] (1 psi), preferably between 35.2
genferr] (0.5 psi) afﬁin%.z- genferr] (0.8 psi). WO 96/ 01657

PCT/ US95/ 08379 _ .

3
Absor bent gelling ma;grgz raccording to any of the previou d_m;il n

at a pressure of cm2 (0.7 psi), the AAP-value of |the first type
of hydrogel -formng 22.befticles is at least 15 g/g. 6 Absor bent
gelling materi ac icﬁ to any of t jous clains, erein at a
pressure of 49. gc? 4 (0.7 psi) ue of the gecond type of

hydrogel -formng?  pqrf+cles is n 5 g/g. 7

Absor bent gelling maiﬁg accordighg to any of theyprevioug clains wherein
t he AAP val Ugy of T d¥ hydrogel -form\ng parficles is at

| east 1.25 tine@&=hi grprq_ t han £ he AAP val ue of théysecond type of

hydr ogel - f or m &9 parTTrtl gs. Absor bent gel lisng mageri al conpri sing
adry mixture 8 at 18%t a fiflst type of

18.0 1
18.5-
18.0 1
17.5-

17.0 | ] | I .
=25 0 25 B0 75 100 125

°/o W 52589 bulk

I _Fig B

AAP @

Capacity
controlled Permeability controlled Totally gel blocked
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hydrogel -form ng particles and a second type of hydrogel -formng particles,
Characterised_in that the first type of hydrogel-formng particles has a
Teabag CentriVeQ é’é’o 7CapaC|ty (TCC) value which is greater thaﬁc!"H@%%t’Bag
Cenfri fuge Capacity val ue of the second type of hydrogel -form ng
particles, the anount of the second type of hydrogel - formng particles
form ng at |east 10% of the conbined weighg/gf the first and second type
of hydrogel -form ng-materials, the Absorption Against Pressure value of the
m xture bei ng hi gher than the Absorption Against Pressure value of
either one of the first type of
second type of hydrogel -form ng parulebhﬂnembaﬂenn t he
agai nst pressure val ues are neasured_a
(0.3 psi) and 70.3 gcnferr] (1 psi), pre erably between 35 2-gcnferr]
(0.5 psi) and 56.2 gcnferr] (0.8 nsi)
mat eri al according to claim S8, chardcterised in th§t the Teabag

Centrifuge Capacity value of the fi smrymgﬁGn'hdhygl ogel -fornmingffaterial is
at least 19 g/g. 10 Absor bef ‘
8 or 9, wherein the Teabag Centrifuge abacity value of the second type
of hydrogel-formng material is not 440 g/ g. WO 96/01657
PCT/ US95/ 08379
Absorbent gelling material according téwa&oq he previ ous cl am wher ein

t he anount of the second type of g particles is between
10% and 75% of the conbi ned wei ght il and and second type of
hydr ogel -form ng-materi al s, per jof Q %and 60 % of the

conbi ned wei ght of the fi

TSt and second peq
particles. 12 Abs(r beniStoeageng majeri
previous clainms, the masy .

_kig: 7
A B

Polymerisation of Polymerisation of
hydrogel-forming hydrogel-forming I
material under first material under
conditions second conitions
Mixin
9 b/ 4

grinding (bptlonall

Homogeneous surface : I
crosslinking
Fhig. 8
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ntri fuge pacity value of the se,ond EE,mwBaHU.‘fIs ,ckmgm , KZNLK) 4,

@3 InterpasionabFilingPatsonpr i si AGINIARS P23 | of . LV, MD, U
hydr ogel -form ng materi al and’?ﬁe >econ@K’tg g 'ﬁf m%’;ﬁa%%} il CF,

D38y Pki6Hity Bata: } i ntroduci ng both types oOfa dave) spi s, 0G)Ng mafena

Xi ng 941em@siss; Zand 5 July 199405079 bot A EB pes of hydrogel form ng particles.

ul he(%%'l!rfeefo’w"wh"iieg‘m‘ et ho chgp ?“b%edt o claim 14, characterised
S

the netRBHECREFTEEY Wit S RAbRL deddbh rBpole WAIGh bOpublished
ogel -form ng parti cl es from a buI K Pass @pon Peydbt rg@d redoar m ng

@BAppliunt éawmteil e exceph U5 THE )dl fying the separated fraction

F ogel TF'%% S’(“st])'t%' eabe the Absorption Against

Fe-value or - e"‘f""a &%I’I uge Capacity- agﬁl DB B\ of the

@2) Idvéried; N t O formthe first type pf hydrogel -f Cg' ﬁ) ! :5

(75) et/ Applimmts (for US only): SCHMIDT, Mattias

b5/ 08 E], Heftricher Strasse 30, D-65510 Idstein (DE).
I Manfred [DE/DE]; Ahomweg 18, D-61449

Steinbach/Ts. (DE). GOLDMAN, Stephen, Allen [US/US);
1260 Forest Court, Wyoming, OH 45215 (US).

(74) Agents: REED, T., David et al; The Procter & Gamble
Company, 5299 Spring Grove Avenue, Cmcmnau. OH
45217 (US).

(54) Tide: ABSORBENT GELLING MATERIAL COMPRISING A DRY OF AT LEAST TWO TYPES OF HYDROGEL-
FORMING PARTICLES AND METHOD FOR MAKING THE SAME

(S7) Abstract

By mixing two types of hydrogel-forming parti-
cles having different Absorption Against Pressure val-
ues, a synergistic effect can be obtained wherein the
AAP-value of the mixture is higher than would be ex-
pected on the basis of the weight fractions of the compo-
nents of the mixture. By mixing two types of hydrogel-
forming particles having different Teabag Centrifuge
Capacity values and equal AAP values, an unexpected
increase in the AAP value of the mixture is observed. -
A method of manufacturing the absorbing gelling ma-
terial according to the invention comprises the steps of:
providing a first type of hydrogel-forming material and
a second type of hydrogel-forming material; introduc-
ing both types of hydrogel-forming material in a mix-
ing means; and mixing both types of hydrogel-forming
particles to form the mixture. Both types of hydrogel-
fonningmateﬁalmaybefoxmed‘byasepampolymeri—
sation process in separate batches, followed by mixing
the two types of hydrogel-forming particles. Altemna-
tively, a weight fraction of a single type of hydrogel-
forming material may be separated from the bulk of the
material, may subsequently be treated to increase the
AAP value thereof, and may be mixed back into the
bulk material.




35 -m xing the nodified separated fraction back into the bulk mass. Lb
Met hod according to claim15, wherein the separated fraction is obtained by
sieving or air-separation, and wherein the separated fraction is nodified ,

by surface crosslinking . =~ 17 Met hod of making an absorbent gelling
material according to claim 14 characterised i'n that the nethod

conpri ses the steps of: -polynerising a first nononer. formng the first
type of hydrogel -form ng particles -pol yneri sing a second nononer form ng
t he second type of hgf-formng particles, and -mxing the first type and
second type of hydrogel-formng particles. 18 Met hod according to
claim17, wherein the first and second type of hydrogel - form ng

particles are surface cross-linked after having been m xed.
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