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EP 1 829 563 B1
Description
Field of the Invention

[0001] The present invention relates to thermoplastic absorbent materials for absorption of proteinaceous or serous
body fluids. The materials comprise a thermoplastic polymeric base material having dispersed therein particles of a
polyacrylate based material, and have an improved capacity of acquiring and retaining such fluids Particularly the
thermoplastic absorbent materials of the present invention can be used in absorbent articles such as sanitary napkins,
wherein the body fluid is menses, as well as tampons, interlabial devices, panty liners, wound dressings, breast pads
or the like.

Background of the Invention

[0002] In general the absorption and retention of body fluids such as urine, menses, etc., are accomplished by use of
absorbent articles containing absorbent materials. Such articles generally include disposable diapers, incontinence pads,
sanitary napkins, tampons, wound dressings, nursing pads, and the like. Generally, the most used absorbent materials
are cellulose materials (preferably, defiberised wood pulp) and superabsorbent materials In particular, when generally
referring to disposable diapers or sanitary napkins and the like presently available in the market, the cellulose materials
are in the form of bat or sheet, typically further containing particulate absorbent materials, usually referred to in the art
as superabsorbents or hydrogelling materials, which allow to manufacture thin but very absorbent core structures. A
common need when incorporating particulate superabsorbent material in a core structure is to stabilize it within the
structure in order to prevent it from displacing or from spilling outside, with obvious drawbacks in terms of effectiveness,
user friendliness, and ultimately acceptance of the product by the consumer. Supported or unsupported films made
entirely from superabsorbent polymers have been suggested as absorbent core for disposable absorbent articles but
they are generally stiff and frequently break apart especially when in dry state. In addition to these solutions, in the art
there are different suggestions of absorbent materials comprising a particulate superabsorbent material dispersed within
a matrix of a thermoplastic base material. The composite absorbent thermoplastic material can generally be incorporated
in an absorbent structure by melting it and by applying onto a selected substrate in any desired pattern or configuration,
wherein upon cooling and solidification the material is stably positioned by typically adhering to the substrate and does
not move or displace into the structure. Also, the presence of free flowing particles in the structure and related drawbacks
are avoided. For example, US 4318408 describes an aqueous-fluid-absorbent non-disintegrative product which compns-
es a water-insoluble substantially non-swelling matrix of an elastomeric polymer having at least partially embedded
therein particles of a water-insoluble but water-swellable organic polymeric absorbent material Similarly, EP 1013291
describes a hot melt adhesive containing a superabsorbent polymer WO 99/57201 illustrates compositions comprising
a thermoplastic component and a superabsorbent polymer, said compositions in form of a film layer or applied to a
disposable absorbent article with various hot melt adhesive application techniques. WO 03/049777, assigned to The
Procter & Gamble Company, discloses an improved liquid absorbing thermoplastic material comprising a thermoplastic
base material with particles of superabsorbent material dispersed therein, wherein the thermoplastic base material itself
has a preferred composition with inherent liquid absorption capacity. The material is particularly effective in liquid ac-
quisition and handling, and moreover has an increased cohesiveness when wet

[0003] US 5601 542 relates to superabsorbent material having a 16 hour extractable level of less than 13 wt%.
[0004] A typical and more specific use of thermoplastic absorbent materials comprising a thermoplastic base material
with particles of superabsorbent material dispersed therein is in absorbent articles for absorption of proteinaceous or
serous body fluids such as menses, blood, plasma, vaginal secretions, mucus or milk Said articles are well known in
the art, and typically comprise feminine hygiene articles such as sanitary napkins, panty liners, tampons, and interlabial
devices, as well as wound dressings, breast pads or the like, usually having an absorbent structure.

[0005] A thermoplastic absorbent material can be beneficially provided in a stable and effective configuration/pattern
in said articles, typically in the absorbent core, in order to increase their absorption and retention characteristics. Con-
ventional superabsorbent materials known in the art for use in absorbent articles typically comprise water-insoluble,
water-swellable, hydrogel-forming crosslinked absorbent polymers which are capable of absorbing large quantities of
liquids and of retaining such absorbed liquids under moderate pressure In general, known thermoplastic absorbent
matenals comprising conventional absorbent gelling materials commonly have good absorption and retention charac-
teristics to water and unne; however, there still remains room for improvement for absorption and retention towards
certain liquids. In particular, proteinaceous or serous body fluids such as typically menses, blood, plasma, vaginal
secretions, mucus or milk, are particularly difficult to be effectively absorbed and retained into thermoplastic absorbent
materials containing conventional superabsorbent materials since said materials do not show enough absorption and
retention characteristics towards said proteinaceous or serous body fluids.

[0006] Such not optimal absorption and retention are mainly caused by poor permeability of known thermoplastic
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absorbent materials comprising conventional superabsorbent materials towards such proteinaceous or serous body
fluids, in turn due to the viscosity and/or to the complex nature of the fluids. For example, plasma, blood and menses
components, including red cells, white cells, soluble proteins, cellular debris and/or mucus, slow down the absorption
of these fluids by conventional superabsorbents Because these fluids comprise many complex components, and are
often typically rather thick, absorption into thermoplastic absorbent materials comprising conventional superabsorbent
polymers is difficult. This translates into a slower initial uptake rate of the fluid into the superabsorbent material, and in
turn in the thermoplastic absorbent material, which can result in a lower final absorption and retention capacity if gel
blocking occurs before the superabsorbent material is fully swollen

[0007] Attempts to increase the absorption and retention capacity of superabsorbent materials as such for proteina-
ceous or serous fluids, such as blood or menses, have led for example to chemical modification of these superabsorbent
materials, such as by differential crosslinking between surface and bulk of the particle, or treatment with additives, for
example to improve wettability with blood by surface treatment of particulate absorbent materials using particular com-
pounds, as disclosed in US Patent 4,190,563. Alternatively, or in combination, morphological modifications of the su-
perabsorbent materials are also known in the art, for example adopting preferred shapes or dimensions for the particles
[0008] However, although such known approaches have achieved some success in absorption and retention of pro-
teinaceous or serous body fluids by said modified superabsorbent materials, they are associated to several undesirable
processing and consumer use concerns, which ultimately transfer to thermoplastic absorbent materials incorporating
such superabsorbent materials in particle form. Provision of chemically and/or morphologically modified superabsorbent
materials certainly adds complexity, and cost, to the production process for the manufacture of absorbent articles for
absorption of proteinaceous or serous body fluids. Moreover, chemically modified superabsorbent materials can loose
effectiveness during use, for example a surface coated additive can be washed away from the superabsorbent material
by succeeding applications of fluid

[0009] Consequently, there remains a need for further improvements in thermoplastic absorbent materials for absorp-
tion of proteinaceous or serous body fluids, such as for example when used in sanitary napkins, which have increased
fluid absorption and retention capacity, with a high intake rate for such body fluids. Additionally, it would be beneficial if
areduced amount of thermoplastic absorbent material as compared to similar known materials could be used to achieve
said results.

Summary of the invention

[0010] It has been surprisingly discovered that the objectives above can be achieved by a thermoplastic absorbent
material comprising a thermoplastic base material and particles of a polyacrylate based material dispersed therein having
an extractable fraction between 20% and 60% by weight, evaluated according to the Extractables test method described
herein.

[0011] The thermoplastic absorbent materials of the present invention are particularly suitable for absorption of pro-
teinaceous or serous body fluids.

Detailed Description of the Invention

[0012] Theterm "absorbent article" is used herein as including any article able to receive and/or absorb and/or contain
and/or retain proteinaceous or serous body fluids. "Absorbent articles" as referred to herein include, without being limited
to, feminine hygiene articles such as sanitary napkins, panty liners, tampons, interlabial devices, as well as wound
dressings, breast pads and the like. Particularly, the disposable absorbent article is described below by reference to a
sanitary napkin.

[0013] The term "disposable" is used herein to describe articles that are not intended to be laundered or otherwise
restored or reused as an article (i.e., they are intended to be discarded after a single use and, preferably, to be recycled,
composted or otherwise disposed of in an environmentally compatible manner).

[0014] As used herein, the term 'wearer-facing’, or alternatively 'body-facing’, surface refers to the surface of the
component of the article generally oriented to face the wearer skin and/or mucosal surface during use of the article. As
used herein, the term ’garment facing’ surface refers to the opposite outer surface of the article, typically the surface
directly facing the garment of a wearer, if worn in direct contact with a garment.

[0015] As used herein, the term 'proteinaceous or serous body fluids’ refers to bodily fluids secreted by the body which
comprise several complex components such as for example red cells, white cells, soluble proteins, cellular debris, and/or
mucus, and typically have a viscosity higher than urine or water. Some proteinaceous or serous body fluids include for
example menses, blood, plasma, vaginal secretions, or also mucus or milk.

[0016] The term 'thermoplastic’ as used herein refers to the ability of materials to soften and possibly even melt at
raised temperatures and to harden again at reduced temperatures, while having substantially the same material char-
acteristics after the hardening step as before the softening and/or melting step.
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[0017] Inthefollowing, non-limiting embodiment of the presentinvention, a sanitary napkin is described as an exemplary
absorbent article comprising the thermoplastic absorbent material of the present invention, typically comprising as main
elements atopsheet, facing the user of the article during use and being liquid pervious in order to allow liquids, particularly
body fluids, to pass into the article, a backsheet, providing liquid containment such that absorbed liquid does not leak
through the article, this backsheet conventionally providing the garment facing surface of the article; and an absorbent
core comprised between the topsheet and the backsheet and providing the absorbent capacity of the article to acquire
and retain liquid which has entered the article through the topsheet. Of course, other types of absorbent articles comprising
the thermoplastic absorbent material of the present invention may not comprise one or more of the above elements,
such as for example tampons or wound dressings which typically do not have a backsheet, as can be readily determined
by the man skilled in the art. All absorbent articles however have an absorbent core or element, typically comprising the
thermoplastic absorbent material of the present invention, which is any absorbent means provided in the article and
which is capable of absorbing and retaining proteinaceous or serous body fluids, such as for example menses.

[0018] The elements constituting the absorbent article comprising the thermoplastic absorbent material of the present
invention may be conventional, as it is known in the art and described hereinafter with reference to a sanitary napkin.

Topsheet

[0019] Thetopsheetis compliant, soft feeling, and non-irritating to the wearer’s skin The topsheet also can be elastically
stretchable in one or two directions. Further, the topsheet is liquid pervious permitting body fluids to readily penetrate
through its thickness.

[0020] A suitabletopsheetcan be manufactured from a wide range of materials such as woven and nonwoven materials;
polymeric materials such as apertured formed thermoplastic films, apertured plastic films, and hydroformed thermoplastic
films, porous foams; reticulated foams, reticulated thermoplastic films; and thermoplastic scrims.

Backsheet.

[0021] The backsheet prevents the liquids absorbed and contained in the absorbent element from wetting articles that
contact the absorbent article such as pants, pajamas and undergarments. The backsheet is typically impervious to liquids
like body fluids and can be manufactured from a thin plastic film, although other flexible liquid impervious materials can
also be used. The backsheet can also be optionally breathable, thus permitting the transfer of water vapor and preferably
both water vapor and air through it and thus allows reduction of humid and occlusive environment on the skin contacted
with the article

Absorbent core.

[0022] The absorbent core, which is disposed between the topsheet and the backsheet, absorbs and retains bodily
fluids that have penetrated the topsheet after discharge by a wearer. The absorbent core may be any absorbent means
which is capable of absorbing or retaining bodily liquids (typically menses for a sanitary napkin). The absorbent core
may be manufactured in a wide variety of sizes and shapes (e g, rectangular, oval, hourglass, dog bone, asymmetric,
etc) and from a wide variety of liquid-absorbent materials commonly used in sanitary napkins 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; synthetic fibers such as crimped polyester fibers, peat moss; tissue including tissue wraps and tissue
laminates, absorbent foams, absorbent sponges. Typically, the thermoplastic absorbent material of the presentinvention
can be comprised in the absorbent core of an absorbent article.

Thermoplastic absorbent material.

[0023] The thermoplastic absorbent material of the present invention comprises a thermoplastic polymeric base ma-
terial, or, more simply, a thermoplastic base material, and particles of a polyacrylate based material dispersed therein.
Typically, the thermoplastic absorbent material of the present invention comprises from 20% to 99%, or from 30% to
90%, or preferably from 40% to 70% by weight of the total composition of a thermoplastic polymeric base material and
from 1% to 80%, or from 10% to 70%, or preferably from 30% to 60%, by weight of the total composition of particles of
polyacrylate based material

Thermoplastic polymeric base material

[0024] Anythermoplastic polymeric base material known to the skilled person and used in the construction of absorbent
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articles, such as feminine care absorbent articles (e.g. sanitary napkins or panty liners) can be used herein.

[0025] The thermoplastic base materials for use herein comprise from 5% to 99%, or from 10% to 90%, or from 30%
to 70%, or preferably from 40% to 60% by weight of a thermoplastic polymer or a mixture of thermoplastic polymers as
an essential element A variety of different thermoplastic polymers are suitable for use herein. Exemplary thermoplastic
polymers for use with the present invention may be block copolymers, amorphous and crystalline polyolefins including
homogeneous and substantially linear ethylene/alpha-olefin interpolymers, interpolymers of ethylene such as ethylene-
vinylacetate (EVA), ethylene-methyl-acrylate (EMA) and ethylene n-butyl acrylate (EnBa) and mixtures thereof.

[0026] A wide variety of 'block copolymers’ may be useful in the present invention. The group of block copolymers
can include linear copolymers of the triblock A-B-A or the diblock A-B type, or radial co-polymer structures having the
formula (A-B)x. The A blocks may be non-elastic polymer blocks, typically polyvinylarene blocks, the B blocks may be
unsaturated conjugated dienes, such as poly(monoalkenyl) blocks, or hydrogenated versions thereof, x denotes the
number of polymeric arms, and x is an integer greater than or equal to one. Suitable block Polyvinylarenes can include,
but are not limited to, polystyrene, polyalpha-methylstyrene, polyvinyltoluene, and combinations thereof. Suitable block
B poly(monoalkenyl) blocks can include, but are not limited to conjugated diene elastomers such as for example polyb-
utadiene or polyisoprene or hydrogenated elastomers such as ethylene butylene or ethylene propylene or polyisobuty-
lene, or combinations thereof Commercial examples of these types of block copolymers include Europrene™ Sol T from
EniChem, Kraton™ elastomers from Shell Chemical Company, Vector™ elastomers from Dexco, Solprene™ from En-
ichem Elastomers and Stereon™ from Firestone Tire & Rubber Co

[0027] Amorphous polyolefins or amorphous polyalphaolefins (APAO) are homopolymers, copolymers, and terpoly-
mers of C2-C8 alphaolefins These materials are typically polymerised by means of processes, which employ Ziegler-
Natta catalysts resulting in a relatively broad molecular weight distribution. Commercially available amorphous polyal-
phaolefins include Rextac™ and REXFlex™ propylene based homopolymers, ethylene-propylene copolymers and
butene-propylene copolymers available from Rexene (Dallas, TX) as well as Vestoplast alpha-olefin copolymers available
from Huls (Piscataway, NJ).

[0028] Metallocene polyolefins are homogeneous linear and substantially linear ethylene polymers prepared using
single-site or metallocene catalysts. Homogeneous ethylene polymers are characterized as having a narrow molecular
weight distribution and a uniform short-chain branching distribution. In the case of substantially linear ethylene polymers,
such homogeneous ethylene polymers are further characterized as having long chain branching. Substantially linear
ethylene polymers are commercially available from The Dow Chemical Company as Affinity™ polyolefin plastomers,
which are produced using Dow’s Insite™ technology, whereas homogeneous linear ethylene polymers are available
from Exxon Chemical Company under the tradename Exact™ Homogeneous linear and substantially linear ethylene
polymers having a relatively low density, ranging from about 0 855 to about 0 885, and a relatively low melt index, for
example less than about 50 g/10min are desirable, particularly for creating elastomeric fibers, films and adhesive com-
positions that swell upon exposure to water.

[0029] The term ’interpolymer’ is used herein to indicate a copolymer, terpolymer, or higher order polymer That is, at
least one other comonomer is polymerized with ethylene to make the interpolymer Interpolymers of ethylene are those
polymers having at least one comonomer selected from the group consisting of vinyl esters of a saturated carboxylic
acid wherein the acid moiety has up to 4 carbon atoms, unsaturated mono- or dicarboxylic acids of 3 to 5 carbon atoms,
a salt of the unsaturated acid, esters of the unsaturated acid derived from an alcohol having 1 to 8 carbon atoms, and
mixtures thereof

[0030] If employed uncompounded, the ethylene to unsaturated carboxylic comonomer weight ratio may be desirably
greater than about 3:1, or preferably about 2.1. Hence, the comonomer concentration is desirably greater than 30 wt-
%, or greater than 33 wt-% or preferably greater than 35 wt-%, with respect to the total weight of the ethylene interpolymer
The melt index of the interpolymers of ethylene may range from about 50 to about 2000, or from about 100 to 1500, or
from about 200 to 1200, or preferably from about 400 to 1200 g/10 min. When employing a polymer having too low of
a melt index uncompounded, the strength of the polymer tends to constrain the swelling of the particles of polyacrylate
based material.

[0031] Suitable ethylene/unsaturated carboxylic acid, salt and ester interpolymers include ethylene/vinyl acetate (EVA)
ethylene/acrylic acid (EEA) and itsionomers; ethylene/methacrylic acid and its ionomers; ethylene/methyl acrylate (EMA),
ethylene/ethyl acrylate; ethylene/n-butyl acrylate (EnBA); as well as various derivatives thereof that incorporate two or
more comonomers

[0032] Other suitable thermoplastic polymers that may be employed include polylactide, caprolactone polymers, and
poly (hydroxy-butyrate/hydroxyvalerate), certain polyvinyl alcohols, biodegradable copolyesters such as Eastman Co-
polyester 14766 (Eastman), linear saturated polyesters such as Dynapol or Dynacoll polymers from Huls, poly (ethylene
oxide) polyether amide and polyester ether block copolymers available from Atochem (Pebax™, e g Pebax MV 3000)
or Hoechst Celanese (Rite-flex™) respectively, and polyamide polymers such as those available from Union Camp
(Unirez™) or Huls (Vestamelt™) or EMS-Chemie (Griltex™). Other particularly preferred suitable thermoplastic polymers
are e.g. polyurethanes, poly-ether-amides block copolymers, polyethylene-acrylic acid and polyethylene-methacrylic
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acid copolymers, polyethylene oxide and its copolymers, ethylene acrylic esters and ethylene methacrylic esters copol-
ymers, polylactide and copolymers, polyamides, polyesters and copolyesters, polyester block copolymers, sulfonated
polyesters, poly-ether-ester block copolymers, poly-ether-ester-amide block copolymers, ionomers, polyethylene-vinyl
acetate, polyvinyl alcohol and its copolymers, polyvinyl ethers and their copolymers, poly-2-ethyl-oxazoline and deriva-
tives, polyvinyl pyrrolidone and its copolymers, thermoplastic cellulose derivatives, poly-caprolactone and copolymers,
poly glycolide, polyglycolic acid and copolymers, polylactic acid and copolymers, polyureas, polyethylene, polypropylene,
or mixtures thereof.

[0033] Suitable polymers that can be used in the present invention may be thermoplastic polyurethanes, polyesters,
ethylene-vinyl acetate copolymers, ethylene-methyl acrylate copolymers, and polyolefins

[0034] Particularly suitable thermoplastic polymers may be selected from thermoplastic poly-ether-amide block copol-
ymers (eg. Pebax™), thermoplastic poly-ether-ester-amide block copolymers, thermoplastic polyester block copolymers
(e.g. Hytrel™, e.g. Hytrel 8171), thermoplastic polyurethanes (e g. Estane™), or mixtures thereof.

[0035] The thermoplastic polymeric base materials for use herein furthermore can comprise from 5% to 90%, or from
10% to 85%, or from 15% to 70%, or preferably from 30% to 65% by weight of a suitable compatible plasticiser or a
blend of suitable compatible plasticizers. Suitable ’plasticizers’ for use in the present invention generally can include any
conventional plasticizers which decrease hardness and modulus, enhance pressure sensitive tack and reduce melt and
solution viscosity h may be desirable that the plasticizer be water soluble or water dispersible or alternatively be a wax-like
substance such as polyethylene or polypropylene glycol, glycerin, glycerol and its esters, butylene glycol or sorbitol.
Other plasticizers suitable for use in the present invention may be esters of sucrose; phthalate plasticizers such as dioctyl
phthalate and butyl benzyl phthalate (e. g., Santicizer 160 from Monsanto), benzoate plasticizers such as 1,4-cyclohexane
dimethanol dibenzoate (e.g., Benzoflez 352 from Velsicol), diethylene glycol/dipropylene glycol dibenzoate (e.g, Ben-
zoflez 50 from Velsicol), and diethylene glycol dibenzoate where the mole fraction of hydroxyl groups which have been
estenfied ranges from 0.5 to 0 95 (e.g., Benzoflex 2-45 High Hydroxyl also from Velsicol), phosphite plasticizers such
as t-butyl diphenyl phosphate (e.g., Santicizer 154 from Monsanto); adipates, sebacates; epoxidized vegetal oils; poly-
merised vegetal oils, polyols, phthalates; liquid polyesters such as Dynacol 720 from Huls, glycolates; p-toluene sulfon-
amide and derivatives, glycols and polyglycols and their derivatives, sorbitan esters, phosphates; monocarboxylic fatty
acids (C8-C22) and their derivatives, liquid rosin derivatives having Ring and Ball hydrocarbon oils which are low in
aromatic content and which are paraffinic or naphthenic in character and mixtures thereof Plasticizer oils are preferably
low in volatility, transparent and have as little color and odor as possible. An example of a suitable plasticizeris Carbowax™
polyethylene glycol from Union Carbide. Other preferred plasticizers are PEG 400 and PEG 1500 from Aldrich The use
of plasticizers in this invention also contemplates the use of olefin oligomers, low molecular weight polymers, vegetable
oils and their derivatives and similar plasticizing liquids.

[0036] According to an embodiment of the present invention suitable plasticizers to be used herem may be hydrophilic
plasticizers such as acids, esters, amides, alcohols, polyalcohols, or mixtures thereof, among which particularly suitable
may be citric acid esters, tartaric acid esters, glycerol and its esters, sorbitol, glycolates, and mixtures thereof, as disclosed
in our application WO 99/64505. Said hydrophilic plasticizers have a particularly high polar character and provide the
further advantage that they do not impair, and possibly can even enhance, the moisture vapour permeability of the
resulting layer or film formed from the thermoplastic polymeric base material and thus the thermoplastic absorbent
material of the present invention comprising said hydrophilic plasticizer or blend of plasticizers, when compared to a
corresponding film or layer formed from an thermoplastic absorbent material comprising the same components, but
without the plasticizer or plasticizers.

[0037] These hydrophilic plasticizers or blends of hydrophilic plasticizers can of course also adjust the viscosity of the
thermoplastic polymeric base material and thus the thermoplastic absorbent material according to the present invention
Thus, the viscosity can be fine-tuned to the preferred values disclosed infra in order to make said composition processable
[0038] Plasticizers selected among those described in European patent application EP 1,193,289 can also be used
herein. Said plasticizers can be selected from the group consisting of esters of phosphoric acid; esters of benzoic,
phthalic and trimellitic acids; esters of polycarboxylic oxy-acids; sulphonamides and their derivatives such as sulphona-
mide-formaldehyde resins; sulfones, esters of poly-valent alcohols; lactides, glycolides, lactones; lactams. Said plasti-
cizers are capable of also providing the thermoplastic polymeric base material and thus the thermoplastic absorbent
material with a certain degree of tackiness.

[0039] The thermoplastic polymeric base material for use in the thermoplastic absorbent material of the present in-
vention optionally may also comprise from 0% to 100%, or 1% to 30%, or from 5% to 20%, or preferably from 8% to
12% by weight of tackifying resins. As used herein, the term tackifying resin’ means any of the thermoplastic absorbent
materials described below that are useful to impart tack to the thermoplastic polymeric base material ASTM D1878-61T
defines tack as "the property of a material which enables it to form a bond of measurable strength immediately on contact
with another surface" Tackifying resins may comprise resins derived from renewable resources such as rosin derivatives
including wood rosin, tall oil and gum rosin as well as rosin esters, natural and synthetic terpenes and derivatives of
such. Aliphatic, aromatic or mixed aliphaticaromatic petroleum based tackifiers are also useful in the invention Repre-
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sentative examples of useful hydrocarbon resins can include alpha-methyl styrene resins, branched and unbranched
Csresins, Cq resins and C4q resins, as well as styrenic and hydrogenated modifications of such. Tackifying resins range
from being a liquid at 37°C to having a ring and ball softening point of about 135°C Suitable tackifying resins for use
herein may include natural and modified resins; glycerol and pentaerythritol esters of natural and modified resins, pol-
yterpeneresins, copolymers and terpolymers of natural terpenes, phenolic modified terpene resins and the hydrogenated
derivatives thereof; aliphatic petroleum resins and the hydrogenated derivatives thereof; aromatic petroleum resin and
the hydrogenated derivatives thereof, and aliphatic or aromatic petroleum resins and the hydrogenated derivatives
thereof, and combinations thereof.

[0040] The thermoplastic polymeric base material for use in the thermoplastic absorbent material of the present in-
vention optionally may also comprise from 01% to 10%, or 0.2% to 5%, or from 0.5% to 2%, or preferably from 0.75%
to 15% by weight of anti-oxidants. Suitable "anti-oxidants’ for use in the present invention may include any conventional
anti-oxidants, and are suitably hindered phenols such as for example Ethanox 330™ 1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-
butyl-4-hydroxybenzyl) benzene which is commercially available from the Ethyl Corporation Other examples for suitable
anti-oxidants are hindered phenolics (e. g., Irganox 1010, Irganox 1076, Irganox B 225).

[0041] The thermoplastic polymeric base material for use in the thermoplastic absorbent material of the present in-
vention optionally may also comprise surfactants. Suitable 'surfactants’ for use herein are additives that reduce the
surface tension and/or contact angle of the thermoplastic polymeric base material. Surfactants are useful in amounts
ranging from about 0 % to about 25 % by weight and desirably from about 5 % to about 15 % by weight, with respect to
the total weight of the thermoplastic polymeric base material. Suitable surfactants may include nonionic, anionic, and
silicone surfactants, as it is known in the art The preferred surfactants may be those with lower molecular weights
because these have increased compatibility in the thermoplastic polymeric base material. The maximum acceptable
molecular weight depends on the type of surfactant and the other ingredients in the thermoplastic polymeric base material
and thus the thermoplastic absorbent material of the present invention

[0042] Other optional components of the thermoplastic polymeric base material for use herein may include anti-ultra-
violets, dyes, antibacterials, odour adsorbing materials, perfumes, pharmaceuticals, and mixtures thereof which may be
present within the thermoplastic absorbent materials at a level of up to 10% by weight of the composition.

[0043] It may be desirable the thermoplastic absorbent material of the present invention be a hot-melt adhesive, i.e.
the thermoplastic base material can comprise a hot-melt adhesive Such suitable thermoplastic absorbent materials may
comprise (by weight)

a) from about 20% to about 99% of a thermoplastic polymeric base material, comprising

a’) from about 10% to about 50% of a block copolymer,
a") from about 0% to about 50% of a tackifying resin, and

b) from about 1% to about 80% of particles of polyacrylate based material having an average particle diameter in
dry state of from 0.1 pm to 500 pm

[0044] In another embodiment the thermoplastic absorbent material of the present invention may be the following
hot-melt adhesive composition, comprising (by weight).

a) from about 20% to about 99% of a thermoplastic polymeric base material, comprising

a’) from about 10% to about 50% block copolymer,
a") from about 0% to about 50% tackifying resin,
a") from about 10% to about 80% plasticizer,

a") from about 0% io about 2% antioxidant; and

b) from about 1% to about 80% of particles of polyacrylate based material having an average particle diameter in
dry state of from 0 1 pm to 500 pm.

[0045] Suitable thermoplastic polymeric base materials for use in the thermoplastic absorbent materials described
herein before may be those disclosed in our copending application WO 03/049777 Said thermoplastic base materials
have a water absorption capacity of at least 30%, or more than 40%, or more than 60% or preferably more than 90%,
when measured according to the Water Absorption Test described therein in accordance with ASTM D 570-81, on a
200 pm thick film The intrinsic absorbency of the thermoplastic polymeric base material/matrix allows for a more effective
diffusion of the body fluid within the matrix and, consequently, for a better spreading of the body fluid, which can reach
a greater number of absorbent material particles, which in turn give rise to a better utilization of the absorbent material.
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[0046] The thermoplastic base materials described in the above mentioned application WO 03/049777 provide ther-
moplastic absorbent materials which can be particularly suitable for the present invention having improved mechanical
properties, such as good integrity in wet state thanks to good internal cohesion and hence having a tensile strength in
wet state which is at least 20%, or at least 40%, or preferably at least 60% of the tensile strength of said composition in
dry state. Said tensile strengths are evaluated according to the Tensile Strength Test described in WO 03/049777. It
should be appreciated thai by selecting a thermoplastic base material in the thermoplastic absorbent material of the
present invention having a higher value of water absorption, the thermoplastic absorbent material will have better liquid
absorption/handling characteristics, while not compromising on tensile strength in wet state. Indeed such thermoplastic
absorbent material will remain substantially intact and have sufficient tensile strength for its intended use, also upon
liquid absorption.

[0047] Indeed these thermoplastic absorbent materials for use herein offer improved mechanical and absorbent prop-
erties. Without to be bound by theory it is believed that the intrinsic absorbency of the matrix constituted by said ther-
moplastic base material allows the body fluid to be acquired and diffused within the matrix thus permitting fluid contact
with the polyacrylate based material contained in the matrix and typically their swelling, without the necessity of having
a matrix of a thermoplastic base material of low cohesive strength but with a matrix which remains substantially intact
and having sufficient strength upon fluid absorption

[0048] The polyacrylate based material in particle form may be blended with the thermoplastic base material in any
known manner to provide the thermoplastic absorbent material of the present invention For example, by first melting the
thermoplastic polymenc base material and then by adding and mixing the required amount of polyacrylate based material
particles Suitable adhesive processing equipments can be used such as a melt mixer or extruder. The thermoplastic
absorbent materials of the present invention may be desirably formulated to have hot melt adhesive characteristics so
that they can be applied utilizing any known method used for applying hot melt adhesives.

[0049] Atleast at the coating temperature, the thermoplastic absorbent material comprising a thermoplastic polymeric
base material can exhibit adhesive properties on a supportive substrate in order to form a composite structure such that
no additional adhesive is required to achieve a permanent attachment between the thermoplastic absorbent material
and the substrate However, while hot melt techniques may be desirable, any other known method for processing ther-
moplastic compositions can be used for processing the thermoplastic absorbent materials of the present invention in
any known form/pattem Also, any known method for spraying, printing, dotting, coating or foaming thermoplastic com-
positions can be used as well as extrusion or lamination processes

[0050] Particularly suitable methods for applying the thermoplastic absorbent material to a substrate may be gravure
printing or slot coating. Both methods may be particularly suitable for discontinuous application of the thermoplastic
absorbent material described herein onto a substrate The gravure print unit or slot coater applies the thermoplastic
absorbent material in the desired pattern onto a substrate.

Polyacrylate based material

[0051] According to the present invention, the thermoplastic absorbent material for absorption of proteinaceous or
serous body fluids also comprises as a further essential component a polyacrylate based material which has an improved
absorption and retention capacity towards such proteinaceous or serous body fluids, particularly towards menses.
[0052] The polyacrylate based materials incorporated in the thermoplastic absorbent material of the present invention
comprise polyelectrolytes with a multiplicity of anionic functional groups, typically carboxyl groups In an embodiment of
the present invention, the polyacrylate based materials can comprise polyacrylates, polymethacrylates, and derivatives
thereof, such as for example polyacrylate sodium, polymethacrylate sodium, polyacrylate potassium, polymethacrylate
potassium, starch grafted polyacrylate, starch grafted polymethacrylate, polyvinyl alcohol grafted polyacrylate, polyvinyl
alcohol grafted polymethacrylate, cellulose grafted polyacrylate, cellulose grafted polymethacrylate, and the like
[0053] As itis known in the art, the polyelectrolytes which provide the polyacrylate based materials incorporated in
the thermoplastic absorbent material of the present invention can be made from polymerizable, unsaturated, acid-con-
taining monomers Such monomers include the olefinically unsaturated acids and anhydrides which 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.

[0054] Polyacrylate based materials, typically partially neutralized polymers, may be commonly incorporated in ab-
sorbent articles and are known as superabsorbent polymers (SAP), or superabsorbents, and are crosslinked. According
to the well known mechanism, the polyacrylate material has neutralized, typically with sodium, carboxylate groups
hanging off the main polymer chain In contact with water the sodium detaches and goes in solution, leaving only carboxyl
ions. Being negatively charged, these ions repel one another so that the polymer unwinds and absorbs more and more
water, which is instead attracted by the carboxyl ions, as further carboxyl ions become available The hydrogen in water
is trapped by the polyacrylate due to the atomic bonds associated with the polarity forces between the atoms The
cross-links, which bridge different polymer chains, lead to a three dimensional structure, which upon liquid absorption
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constitutes the swollen gel

[0055] According to an embodiment of the present invention, it has been noticed that polyacrylate based materials
being very slightly crosslinked, or substantially not crosslinked at all, incorporated in a thermoplastic absorbent material
for the absorption of proteinaceous or serous body fluids such as for example menses, blood, plasma, vaginal secretions,
or also mucus or milk, but particularly menses, provide an improved absorption and retention capacity for such body
fluids, and also a better absorption rate, compared to traditional crosslinked superabsorbents

[0056] Without being bound to any theory, it is believed that slightly crosslinked, or substantially not crosslinked
polyacrylate based polymers incorporated in thermoplastic absorbent materials for the absorption of proteinaceous or
serous body fluids are capable of easily acquiring and retaining said body fluids containing complex components and
being typically rather thick and viscous, owing to their increased permeability to said fluids, which are then effectively
acquired and immobilized into the swollen polymer within the thermoplastic absorbent material Reduced crosslinking,
or lack of crosslinking at all, are supposed to provide this better permeability towards proteinaceous or serous body
fluids, especially towards menses within sanitary absorbent articles such as sanitary napkins

[0057] Low crosslinking degree, or substantial absence of crosslinking, in a polyacrylate based material, can be said
to generally correspond to a higher soluble or extractable fraction of the polymer. As itis known in the an, lower molecular
weight polymer chains can be solubilized, or extracted, from the polymer in certain conditions, and represent said soluble
or extractable fraction of the polymer itself. Generally, the extractable fraction can be considered to be inversely propor-
tional to the degree of crosslinking, that is, the higher the degree of crosslinking the lower the fraction, since a greater
proportion of the polymer mass is actually incorporated into the polymer network.

[0058] According to a first embodiment, for certain polyacrylate based materials to be incorporated into the thermo-
plastic absorbent material of the present invention a measure of the degree of crosslinking can be actually expressed
in terms of the soluble or extractable fraction of the polymer. This may be typical for polyacrylate based materials which
are at least partially neutralized and obtained with a process comprising a neutralization step performed directly on the
acid monomers, before the actual polymerization step.

[0059] According to said first embodiment of the present invention, it has been found that a polyacrylate based material
to be incorporated in particle form in a thermoplastic absorbent material for absorption of proteinaceous or serous body
fluids, particularly menses, has an extractable fraction of at least 20%, or preferably of at least 30% by weight, wherein
said extractable fraction is evaluated with the test method described herein. Said extractable fraction is not more than
60% by weight of the polyacrylate based material, or not more than 50% by weight.

[0060] The polyacrylate based materials to be incorporated in the thermoplastic absorbent materials of the present
invention show improved retention capacity and permeability towards proteinaceous or serous body fluids. Typically,
said polyacrylate based materials have a retention capacity towards Artificial Menstrual Fluid (AMF), evaluated according
to the Centrifuge Retention Capacity (CRC) Test for the polyacrylate based material described herein, of at least 30 g/g,
or of at least 35 g/g, or preferably of at least 40 g/g.

[0061] In the present invention described above, said extractable fraction may have desirably an average molecular
weight of at least 30000 Dalton, or of at least 100000 Dalton, or preferably of at least 500.000 Dalton, wherein the
average molecular weight is evaluated with one of the methods known in the art, for example by means of a Gel
Permeation Chromatography method. As known to the skilled person, the extractables can be separated from the
polyacrylate based material by selecting a suitable solvent, or eluent, which is compatible with the apparatus for measuring
the average molecular weight, as can be readily determined by the man skilled in the art For example, when the Gel
Permeation Chromatography method is selected, a suitable eluent can be a 50.50 water/ethanol solution, which does
not cause swelling of the polyacrylate based material, and at the same time does not interfere with the chromatography
apparatus Relatively high average molecular weights of the extractable fraction may be desirable since they correspond
to a polyacrylate based polymer overall not containing low and very low molecular weight polymer chains which are
easily solubilized also in the relatively thick proteinaceous or serous body fluids, but rather has an extractable fraction
which actually contributes to the absorbing and immobilizing action of the polymer towards said fluids.

[0062] Crosslinking degree of the polyacrylate based polymers comprised in the thermoplastic absorbent material of
the present invention can also be generally expressed as percentage of crosslinking agent in the polymer It can be
desirable that said polyacrylate based polymers comprise an amount of crosslinking polymer of less than 0 03 mole %
with respect to the acrylic acid monomer, or of less than 0.005 mole %, or preferably of less than 0.001 mole % In general
crosslinking agents for polyacrylate based materials are well known in the art and may typically comprise bifunctional
compounds capable of reacting with the polymer chains in order to provide the network crosslinking

[0063] According to the present invention, among polyacrylate based polymers to be incorporated in thermoplastic
absorbent materials for the absorption of proteinaceous or serous body fluids, particularly menses, polyacrylates may
be actually desirable, particularly polyacrylates neutralized with sodium, potassium or lithium.

[0064] Typical methods for forming the polyacrylate based materials in particle form to be incorporated in the thermo-
plastic absorbent material of the present invention may be those involving aqueous solution polymerization methods.
The aqueous reaction mixture of monomers is subjected to polymerization conditions, which are sufficient to produce
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substantially water-insoluble, slightly network crosslinked polyacrylate based material. Crosslinking, when present, can
be achieved with known means, eg. addition of a suitable crosslinking agent in a selected amount in order to obtain a
desired low level of crosslinking degree. Neutralization can be typically achieved with reaction with a suitable base, for
example NaOH in order to get a sodium neutralized polyacrylate based polymer The polymer formed, once dried, can
then be chopped or ground to form individual particles as it is known in the art.

[0065] In addition, the formation process of the polyacrylate based material to be incorporated in a thermoplastic
absorbent material of the present invention can also include the provision of a blowing agent, in order to obtain a porous
polyacrylate based material, according to one of the methods known in the art

[0066] Partially neutralized polyacrylate based materials, particularly polyacrylates and polymethacrylates, can be
desirable for their good fluid absorbency and permeability A degree of neutralization between 70% and 80% is particularly
suitable, or of around 75%. Neutralization degrees above 80% provide a faster absorption and swelling which can be
generally suitable in the thermoplastic absorbent materials of the present invention when absorption and swelling rate
are particularly desirable in addition to retention capacity Conversely, a degree of neutralization below 70% may be also
beneficial in that it can confer the polyacrylate based material a delayed swelling upon liquid absorption, while keeping
a good absorbency and retention capacity This can be desired in some embodiments of the present invention where a
thermoplastic absorbent material incorporates a rather high amount of the polyacrylate based matenal; delayed swelling
helps efficient liquid acquisition and distribution in combination with still good retention capacity

[0067] Similarly to the superabsorbent materials comprised in known thermoplastic absorbent materials, the polyacr-
ylate based materials comprised in the thermoplastic absorbent materials of the present invention can be in a particulate
form wherein particles may be of numerous regular or irregular shapes. The term "particles" refers in fact to granules,
beads, flakes, spheres, powders, platelets, fibres and other shapes and forms known to the person skilled in the an of
superabsorbent materials

[0068] The average particle size of the particles of polyacrylate based material for use herein is in dry state from 0.1
pm to 500 wm, or from 1 pm to 200 wm, or from 10 wm to 100 pwm, or from 10 wm to 60 wm or preferably from 15 pm
to 40 um. Without the intention to be bound by theory it is believed that the smaller the average diameter of the particles
of superabsorbent material are, the better their absorbency towards liquids is. Indeed the effective surface area, which
is in contact with the liquid to be absorbed, is much larger for a large number of small particles compared to a smaller
number of larger particles of the same overall weight. A particle size of the superabsorbent particles of smaller than 0.1
wm may result in process problems, as by the very fine particles the generation of dust while handling those panicles,
eg during manufacture of the thermoplastic absorbent material of the present invention, is highly likely. On the other
hand, when using polyacrylate based material particles being larger in diameter than 500 wm, it is not possible anymore
to provide thin layers of the thermoplastic absorbent material of the present invention. The minimum thickness of such
a layer is determined by the diameter of the particles of polyacrylate based material.

[0069] The term "in dry state", as used herein, refers to the state of a polyacrylate based material in absence of any
water or water based fluid, and more in general, of any fluid which interacts with the polyacrylate based material by
being absorbed and causing swelling thereof. It can hence encompass the polyacrylate based material in presence of
a non aqueous solvent which is not absorbed, and does not cause swelling of the material.

[0070] For purposes of the present invention, particle size is defined as the dimension of a particle which is determined
by means of any suitable method known in the art for particle sizes comprised in the range according to the present
invention Particularly indicated are laser light scattering analysis or laser diffraction analysis. The average particle size
of a given sample is defined as the particle size corresponding to a cumulative distribution of 50% of the particles of the
sample. In other words, the average particle size of a given sample of superabsorbent material particles is defined as
the particle size which divides the sample in half on a mass basis, i.e., half of the sample by weight will have a particle
size greater than the average particle size and half of the sample by weight will have a particle size less than The particle
size.

[0071] According to the present invention polyacrylate based materials in particle form having the high extractable
fraction of between 20% and 60% by weight, or preferably between 30% and 50% by weight, can be provided by suitably
grinding larger particles of a polyacrylate based material to a particularly low average particle size in dry state of from
10 wm to 60 pm.

[0072] The resulting particles obtained by grinding larger particles typically have an irregular shape, meant as a shape
of particles which are neither smooth nor rounded, but have sharp angles and edges in their shapes and on their surfaces
[0073] The average particle size of the particles of polyacrylate based material obtained by grinding of larger particles
according to this embodiment of the present invention may be in dry state from 10 um and 60 pm, or preferably from
15 wm and 40 pm.

[0074] In this alternative embodiment of the present invention, it may be desirable the ground particles of polyacrylate
based material comprised in the thermoplastic absorbent material also have an average surface area per volume of at
least 0.50 m2/cm3, or at least 0.60 m2/cm3, or preferably at least 0.70 m2/cm3 The average surface area of the particles
is evaluated with any suitable means known in the an, for example laser light scattering analysis or laser diffraction
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analysis used for the determination of the average particle size as mentioned above are also suitable for the average
surface area measurement, as known to the man skilled in the art.

[0075] These conditions of temperature and frequency are representative of the actual usage conditions of the ther-
moplastic absorbent material of the present invention, typically comprised within an absorbent article for absorption of
proteinaceous or serous body fluids, such as for example a sanitary napkin for absorption of menses, worn in direct
contact with the body. The reference temperature of 38°C in fact substantially corresponds to the body temperature,
and the low frequency can be considered to represent the stresses typically applied to the thermoplastic absorbent
composition during normal use of a typical absorbent article

[0076] This rheological behaviour of the thermoplastic absorbent material of the present invention corresponds to a
certain "softness" of the material in usage conditions, which improves the acquisition and handling of the fluids which
come in contact with the thermoplastic absorbent material of the present invention in order to be absorbed. In addition,
thermoplastic absorbent materials having this rheology provide an advantage also at process conditions, i.e. typically
in the molten state, in that they can be still typically processable as a hot melt, as will be explained more in detail further on
[0077] The thermoplastic absorbent material of the present invention is capable of providing an increased absorption
and retention capacity of proteinaceous or serous body fluids, for example menses, when compared to known thermo-
plastic absorbent materials Its improved effectiveness can be expressed in terms of overall retention capacity towards
Artificial Menstrual Fluid, evaluated according to the Centrifuge Retention Capacity Test for the thermoplastic absorbent
material described herein, and can be achieved with a relatively low amount of the superabsorbent material within the
thermoplastic absorbent material More in general, according to the present invention, a thermoplastic absorbent material
is provided for absorption of proteinaceous or serous body fluids, comprising a thermoplastic base material and particles
of a polyacrylate based material dispersed therein, which has a retention capacity towards Artificial Menstrual Fluid
(AMF) of at least 9 g/g, or of at least 1 g/g, or preferably of at least 13 g/g, when said polyacrylate based material is in
an amount of not more than 50% by weight of said thermoplastic absorbent material. The retention capacity of the
thermoplastic absorbent material is evaluated according to the Centrifuge Retention Capacity Test for the thermoplastic
absorbent material described herein.

[0078] The thermoplastic absorbent materials of the present invention comprising particulate polyacrylate based ma-
terials can be incorporated in absorbent articles typically in the absorbent core, in different embodiments as it is known
in the art. The absorbent core can comprise the thermoplastic absorbent material in different patterns and embodiments,
for example coated onto a substrate layer comprised in the core. Alternatively, the thermoplastic absorbent materials
can be comprised as a continuous or discontinuous layerin layered core structures. The thermoplastic absorbent material
of the present invention can also integrally constitute the absorbent core in an absorbent article, for example being
applied in a suitable pattern onto a non absorbent substrate.

[0079] In certain embodiments, the thermoplastic absorbent materials of the present invention may be present in an
absorbent article, typically in its absorbent core, with a basis weight of from 5 g/m2 to 500 g/m2, or from 10 g/m2 to 100
g/m2, or from 20 g/m2 to 60 g/mZ2, or preferably from 25 g/m2 to 40 g/m2

[0080] The thermoplastic absorbent material of the present invention may integrally constitute the core of an absorbent
article, which can in turn comprise 100% of said thermoplastic absorbent material It may be desirable the absorbent
core of an absorbent article include from 1% to 90% by weight of the thermoplastic absorbent material of the present
invention, or from 5% to 50% by weight, or preferably from 10% to 30% by weight According to the present invention,
a method is also provided for increasing the absorption of proteinaceous or serous body fluids in an absorbent article,
which consists in incorporating a thermoplastic absorbent material as described herein into the absorbent article, ac-
cording to the various embodiments also disclosed herein

[0081] The invention will be illustrated with the following examples.

Example 1

[0082] A thermoplastic absorbent material according to the present invention comprises in weight percent

12% Estane T5410 from Noveon Inc
30% PEG E400 from Dow Chemical
1% Irganox B225 from Ciba Specialty Chemicals

12% CROO (formerly PM17) from Savare IC srl
45% Ground Aqualic L74 from Nippon Shokubai

[0083] EstaneT5410is ahydrophilicthermoplastic polyurethane polymer, PEG E400 is a polyethylene glycol plasticizer
(MW about400), Irganox B225is an antioxidantand CR0O0 is a commercially available hot melt adhesive The thermoplastic
base material has hot melt adhesive characteristics.
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[0084] Thethermoplastic absorbent material contains a polyacrylate based material in particle form obtained by grinding
the commercially available Aqualic L74 with dgg = 35 wm in order to achieve an average particle size of 15 wm, and an
average surface area per volume of 0.72 m2/cm3. The extractable fraction of the polyacrylate based material is 32.0%,
as measured with the Extractables Test described herein.

Comparative Example 1

[0085] A thermoplastic absorbent material formulated to have hot melt adhesive characteristics comprises:

12% Estane T5410 from Noveon Inc.
30% PEG E400 from Dow Chemical
1% Irganox B225 from Ciba Specialty Chemicals

12% CROO (formerly PM17) from Savaré IC sr1
45% Aquakeep 10SH-NF, from Sumitomo Seika

[0086] Aquakeep IOSH-NF is a spherical low particle size superabsorbent material.

[0087] The composition features a commercial superabsorbent material in particles having spherical shape, with an
extractable fraction of 7 5%, and a retention capacity of Artificial Menstrual Fluid of 69 g/g, evaluated according to the
Extractables test and to the Centrifuge Retention Capacity Test for the polyacrylate based material described herein.
[0088] The thermoplastic absorbent material according to the present invention and the comparative example were
tested for their retention capacity towards Artificial Menstrual Fluid (AMF) according to the Centrifuge Retention Capacity
Test for the thermoplastic absorbent material, and the results are summarized in the table below.

Example 1 | Comparative Example 1
Extractable fraction 32,0% 7,5%
Retention Capacity of polyacrylate based material 23,6 g/g 6,9 g/g
Retention Capacity of thermoplastic absorbent material 15,1 g/g 8,24g/g

[0089] The retention capacity data show the much better behaviour of the thermoplastic absorbent material according
to the present invention (Example 1) compared to Comparative Example 1 with a greatly increased retention capacity
towards a body fluid having a complex nature such as menses, represented by the Artificial Menstrual Fluid In particular,
the thermoplastic absorbent material of Comparative Example 1 comprises a known superabsorbent material in particle
form with a low extractable fraction and a low retention capacity towards Artificial Menstrual Fluid

Test procedures

Centrifuge Retention Capacity Test for the polyacrylate based material

[0090] The testis based on the Edana Recommended Test Method 441.2-02 (Centrifuge Retention Capacity), with
the following changes which refer to the corresponding sections and subsections of the test method description.

Section 1 - Scope

[0091] The scope is modified as follows, the present method determines the fluid retention capacity of polyacrylate
polymers in particle form (commercial superabsorbent polymers and polyacrylate based materials according to the
present invention) in Artificial Menstrual Fluid (AMF) following centrifugation.

Section 4 - Terms and Definitions

[0092] The material for the bag is a heat-sealable polyester net, as described under 7.1 below Nonwoven, defined in
4 1 of the original test method, is not used.

* 42 shall read. Bag bag of heat-sealable polyester net.
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Section 6 - Reagents
[0093] Only AMF is used, prepared as explained in the respective section of the description.
Section 7 - Apparatus
[0094]

e 7.1 The material used for the bag is a heat-sealable polyester net sold by Saatitech S.p.A. as Saatifil PES 18/13,
with mesh opening 18 um, open area 13%, mesh count 200/cm, thread diameter 31 pum. The bags are prepared
as described in the original test method under this section.

e 7.2 shall read Heat sealer, capable of bonding the heat-sealable polyester net.

e 7.3 shall read. The large pan is replaced by a beaker, of 1000 ml capacity and 100 mm inner diameter In addition
a plastic screen support is needed, for example a plastic net with square pattern and about 5 mm mesh, cut in
appropriate shape with the same dimension as the polyester bag under 7 1, and with a handle eg constituted by a
metal wire, inverted-U shaped and fixed to two opposite sides of the plastic screen support, in order to introduce
the plastic screen support with the bags into the 1000 ml beaker, and to subsequently withdraw it as described in
modified 9.8 below.

e 77 No volumetric flask is needed.

Section 9 - Procedure
[0095]

* 9.1 shall read Bags are prepared with the net material as specified in 7.1 Each experimental test comprises four
bags per test sample and two blanks

* 9.2 shall read Weigh, to the nearest 0.005 g, a 0 100 g test portion of absorbent material and record the mass mg;.

* 9.4 shall read: Use the same procedure to prepare a second, third, and fourth sample mg,, mg3, Mmgy. If it takes
longer than 5 minutes to weigh and seal the bags before starting the test, place the bags in a desiccator

e 96 This step is replaced by modified 9.8.

* 9.8 shall read. Lay the four bags flat, one on top of the other, on the plastic screen support Place the plastic screen
support with the bags on the bottom of the beaker, and fill the beaker with 200 ml AMF pouring it carefully onto the
bags, in order to not modify the absorbent material distribution inside the bags. Change the AMF after a maximum
of four bags Eliminate entrapped air bubbles by careful manipulation of the bags

e 9.9 shall read. After 30 = 1 min, remove by the handle the plastic screen support with the bags from the beaker.

* 9.14 shall read Remove the bags, weigh each and record the mass of the two blank bags my, and m,,, and the
mass of the bags containing the absorbent material m,,4, my,», m,,3 and m,4

[0096] As also mentioned in the onginal test method under 9 5, the test on the blanks need not be carried out if same
conditions apply.

Section 10 - Calculation

[0097] The testis run on the four sample replicates (i = 1, 2, 3 and 4), instead of two as prescribed in the original test
method, and the result is taken as the average of the four calculated values to 0.1 unit accuracy. The calculation as
explained in Section 10 shall be modified accordingly

Extractables Test

[0098] Thetestis based onthe Edana Recommended Test Method 470 2-02 (Extractables), with the following changes
and specifications which refer to the corresponding sections and subsections of the test method description.

Section 6 - Reagents
[0099]

* 6.5 The software of the pH meter allows the use of standard buffer solutions pH 4 and pH 7 (see note at 7 2 below).
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Section 7 - Apparatus
[0100]
e 7.2 The pH meter with combined glass pH-responsive electrode is a Hanna mod pH213 microprocessor
e 7 11 Selected filter papers are Schleicher & Schuell 597, 100 mm in diameter, with a pore size from 4 . to 7 .

e 7.14 An orbital stirrer at 450 rpm has been used.

Centrifuge Retention Capacity Test for the thermoplastic absorbent material

[0101] The testis based on the Edana Recommended Test Method 441.2-02 (Centrifuge Retention Capacity), with
the following changes which refer to the corresponding sections and subsections of the test method description.

Section 1 - Scope

[0102] The scope is modified as follows the present method determines the fluid retention capacity of a thermoplastic
absorbent material comprising a thermoplastic polymenc base material and particles of a polyacrylate based material
dispersed therein in Artificial Menstrual Fluid (AMF) following centrifugation

Section 4 - Terms and Definitions

[0103] The material for the bag is a heat sealable polyester net, as described under 7.1 below. Nonwoven, defined in
4.1 of the original test method, is not used.

e 4 2 shall read Bag bag of heat-sealable polyester net.

Section 6 - Reagents

[0104] Only AMF is used, prepared as explained in the respective section of the description.
Section 7 - Apparatus

[0105]

* 7.1 The material used for the bag is a heat-sealable polyester net sold by Saatitech SpA as Saatifil PES 18/13, with
mesh opening 18 um, open area 13%, mesh count 200/cm, thread diameter 31 um. The bags are prepared as
described in the original test method under this section.

e 7 2shall read. Heat sealer, capable of bonding the heat-sealable polyester net

e 7 3 shall read. The large pan is replaced by a beaker, of 1000 ml capacity and 100 mm inner diameter. In addition
a plastic screen support is needed, for example a plastic net with square pattern and about 5 mm mesh, cut in
appropriate shape with the same dimension as the polyester bag under 7 1, and with a handle e g constituted by a
metal wire, inverted-U shaped and fixed to two opposite sides of the plastic screen support, in order to introduce
the plastic screen support with the bags into the 1000 ml beaker, and to subsequently withdraw it as described in
modified 9.8 below

e 77 No volumetric flask is needed.

Section 8 - Sampling

[0106] This section is replaced by the following:

[0107] The thermoplastic absorbent material is melted and then coated with known means in the form of stripes of 6
mm width and 150 wm thickness Samples of these stripes are cut and must be kept in a closed container to avoid dust
contamination, and allowed to equilibrate to the ambient laboratory temperature before preparing a test portion to run
the test. The test conditions are (23 = 2) °C and (50 = 10) % relative humidity

Section 9 - Procedure

[0108]
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* 9.1 shall read Bags are prepared with the net material as specified in 7.1. Each experimental test comprises four
bags per test sample and two blanks

* 92 shall read: Weigh, to the nearest 0.005 g, a 0.300 g test portion of absorbent material and record the mass mg4

* 9.4 shallread. Use the same procedure to prepare a second, third, and fourth sample mg,, mg3, mg, If it takes longer
than 5 minutes to weigh and seal the bags before starting the test, place the bags in a desiccator.

e 9.6 This step is replaced by modified 9.8

* 9.8 shall read. Lay the four bags flat, one on top of the other, on the plastic screen support. Place the plastic screen
support with the bags on the bottom of the beaker, and fill the beaker with 300 ml AMF pouring it carefully onto the
bags, in order to not modify the absorbent material distribution inside the bags Change the AMF after a maximum
of four bags. Eliminate entrapped air bubbles by careful manipulation of the bags.

e 9.9 shall read. After 30 = 1 min, remove by the handle the plastic screen support with the bags from the beaker.

* 914 shall read. Remove the bags, weigh each and record the mass of the two blank bags m,; and m,,, and the
mass of the bags containing the absorbent material m,,{, m,,», m,3 and m,,.

[0109] As also mentioned in the original test method under 9.5, the test on the blanks need not be carried out if same
conditions apply.

Section 10 - Calculation
[0110] The testis run on the four sample replicates (i = 1, 2, 3 and 4), instead of two as prescribed in the original test
method, and the result is taken as the average of the four calculated values to 0.1 unit accuracy. The calculation as

explained in Section 10 shall be modified accordingly.

Thickness Measurement

[0111] The thickness of a film of the thermoplastic absorbent material of the present invention should always be
measured at the thickest possible place The thickness is measured with a micrometer gauge having a range of 0 to 30
mm and capable of =0 5 mm tolerance. The gauge must not be spring-loaded and should have a foot moving downwards
under gravity The micrometer foot has a diameter of 40 mm and is loaded with 80 gram weight. The measurement is
taken between 5 and 10 seconds after the foot has been lowered to come into contact with the absorbent article Meas-
urements should be taken often enough to allow statistical analysis to determine average thickness within a sigma of
+0.1 mm A detailed description of the thickness measurement can also be found in US patent 5,009,653

Water Absorption Test and Tensile Strength Test

[0112] The Water Absorption Test and the Tensile Strength Test are conducted as disclosed in PCT application WO
03/049777, assigned to The Procter & Gamble Company, at lines 11-29 of page 24, and from line 9 of page 25 to line
12 of page 26, respectively, to which reference is made.

[0113] Alternative sample preparation for all tests herein when starting from an absorbent article

[0114] When starting from an article comprising the thermoplastic absorbent material, for example a disposable ab-
sorbent article with the thermoplastic absorbent material coated onto a substrate, the thermoplastic absorbent material
can be isolated with known means in order to be tested. Typically, in a disposable absorbent article the topsheet is
removed from the backsheet and both are separated from any additional layers if present The thermoplastic absorbent
material is removed from its substrate layer, e.g by scraping with a spatula The recovered thermoplastic absorbent
material will be used to prepare samples as mentioned above with known means.

[0115] Particles of superabsorbent material can be also separated from the thermoplastic absorbent material, in order
to isolate and separate the thermoplastic base material and the polyacrylate based material which shall be used to
prepare samples, as it is known in the art, for example by suitably sieving or filtering from the molten state, or preferably
from the solution, e.g. by washing with a suitable solvent which does not interact with the polyacrylate based material,
as can be readily determined by the man skilled in the art

Artificial Menstrual Fluid (AMF)

[0116] Artificial Menstrual Fluid is based on modified sheep’s blood that has been modified to ensure itclosely resembles
human menstrual fluid in viscosity, electrical conductivity, surface tension and appearance. It is prepared as explained
in US Patent 6,417,424, assigned to The Procter & Gamble Company, from line 33 of column 17 to line 45 of column
18, to which reference is made
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Claims

10.

1.

12.

13.

14.

Athermoplastic absorbent material comprising a thermoplastic polymeric base material and particles of a polyacrylate
based material dispersed therein, wherein said polyacrylate based material has an extractable fraction between
20% and 60% by weight, evaluated according to the Extractables test method described herein.

Athermoplastic absorbent material according to claim 1, wherein said polyacrylate based material has an extractable
fraction between 30% and 50% by weight.

A thermoplastic absorbent material according to any preceding claim, wherein said polyacrylate based polymer is
at least partially neutralized, and is obtainable with a process comprising a neutralization step performed directly
on the acid monomers, before the actual polymerization step.

A thermoplastic absorbent material according to any preceding claim, wherein said extractable fraction has an
average molecular weight of at least 30.000 Dalton, preferably at least 100.000 Dalton, more preferably at least
500.000 Dalton.

A thermoplastic absorbent material according to any preceding claim, wherein said polyacrylate based material has
an average particle size in dry state from 0.1 wm to 500 wm, preferably from 1 wm to 200 wm, more preferably from
10 wm to 100 pm, even more preferably from 10 um to 60 wm and most preferably from 15 um to 40 um.

A thermoplastic absorbent material according to any preceding claim, wherein said polyacrylate based material
comprises an amount of crosslinking agent of less than 0.03 mole %, preferably less than 0.005 mole %, more
preferably les than 0.001 mole %.

A thermoplastic absorbent material according to any preceding claim, wherein said polyacrylate based material is
a sodium polyacrylate.

A thermoplastic absorbent material according to any preceding claim, wherein said thermoplastic absorbent material
comprises from 20% to 99%, preferably from 30% to 90%, most preferably from 40% to 70% by weight of the total
composition of a thermoplastic polymeric base material and from 1% to 80%, preferably from 10% to 70%, and most
preferably from 30% to 60%, by weight of the total composition of particles of polyacrylate based material.

A thermoplastic absorbent material according to any preceding claim, wherein said thermoplastic polymeric base
material comprises a thermoplastic polymer or mixture of thermoplastic polymers,

and

a suitable compatible plasticiser or a blend of suitable compatible plasticisers.

A thermoplastic absorbent material according to any preceding claim, wherein said thermoplastic polymeric base
material is a hot melt adhesive.

A thermoplastic absorbent material according to any of claims 8 to 10, wherein said thermoplastic polymeric base
material comprises from 5% to 99%, preferably from 10% to 90%, more preferably from 30% to 70%, most preferably
from 40% to 60% by weight of said thermoplastic polymer or mixture of polymers, and from 5% to 90%, preferably
from 10% to 85%, more preferably from 15% to 70%, most preferably from 30% to 65% by weight of said suitable
compatible plasticiser or blend of suitable compatible plasticisers.

A thermoplastic absorbent material according to any of claims 8 to 11, wherein said thermoplastic polymeric base
material has a water absorption greater than 30%, preferably greater than 40%, more preferably greater than 60%,

most preferably greater than 90%.

An absorbent article for absorption of proteinaceous or serous body fluids, comprising a thermoplastic absorbent
material according to any preceding claim.

A method for increasing the absorption of proteinaceous or serous body fluids in an absorbent article by incorporating
in said absorbent article a thermoplastic absorbent material according to any of claims 1 to 12.
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Patentanspriiche

1.

10.

1.

12.

13.

Thermoplastisches, absorbierendes Material, ein thermoplastisches, polymeres Grundmaterial und darin dispergiert
Teilchen eines auf Polyacrylat basierenden Materials umfassend, wobei das auf Polyacrylat basierende Material
eine extrahierbare Fraktion zwischen 20 Gew.-% und 60 Gew.-% aufweist, bewertet anhand des hierin beschrie-
benen Extractables-Tests.

Thermoplastisches absorbierendes Material nach Anspruch 1, wobei das auf Polyacrylat basierende Material eine
extrahierbare Fraktion zwischen 30 Gew.-% und 50 Gew.-% aufweist.

Thermoplastisches absorbierendes Material nach einem der vorstehenden Anspriiche, wobei das auf Polyacrylat
basierende Polymer zumindest teilweise neutralisiert ist und anhand eines Verfahrens erhalten werden kann, das
einen Neutralisierungsschritt umfasst, der vor dem eigentlichen Polymerisierungsschritt direkt an den Sduremono-
meren vorgenommen wird.

Thermoplastisches absorbierendes Material nach einem der vorstehenden Anspriiche, wobei die extrahierbare
Fraktion ein durchschnittliches Molekulargewicht von mindestens 30.000 Dalton, vorzugsweise mindestens 100.000
Dalton, starker bevorzugt mindestens 500.000 Dalton, aufweist.

Thermoplastisches absorbierendes Material nach einem der vorstehenden Anspriiche, wobei das auf Polyacrylat
basierende Material im trockenen Zustand eine durchschnittliche TeilchengréfRe von 0,1 wm bis 500 uwm, bevorzugt
von 1 pm bis 200 wm, starker bevorzugt von 10 um bis 100 wm, noch starker bevorzugt von 10 wm bis 60 wm und
am starksten bevorzugt von 15 pm bis 40 pm aufweist.

Thermoplastisches absorbierendes Material nach einem der vorstehenden Anspriiche, wobei das auf Polyacrylat
basierende Material eine Menge an Vernetzungsmittel von weniger als 0,03 Mol-%, vorzugsweise weniger als 0,005
Mol-%, starker bevorzugt weniger als 0,001 Mol-% aufweist.

Thermoplastisches absorbierendes Material nach einem der vorstehenden Anspriiche, wobei das auf Polyacrylat
basierende Material ein Natriumpolyacrylat ist.

Thermoplastisches absorbierendes Material nach einem der vorstehenden Anspriiche, wobei das thermoplastische
absorbierende Material zu 20 % bis 99 %, vorzugsweise zu 30 % bis 90 %, am starksten bevorzugt zu 40 % bis 70
%, bezogen auf das Gewicht der Gesamtzusammensetzung, ein thermoplastisches polymeres Grundmaterial und
zu 1 % bis 80 %, vorzugsweise zu 10 % bis 70 % und am starksten bevorzugt zu 30 % bis 60 %, bezogen auf das
Gewicht der Gesamtzusammensetzung, Teilchen aus auf Polyacrylat basierendem Material umfasst.

Thermoplastisches absorbierendes Material nach einem der vorstehenden Anspriiche, wobei das thermoplastische
polymere Grundmaterial ein thermoplastisches Polymer oder eine Mischung aus thermoplastischen Polymeren
und

einen geeigneten vertraglichen Weichmacher oder eine Mischung aus geeigneten vertraglichen Weichmachern
umfasst.

Thermoplastisches absorbierendes Material nach einem der vorstehenden Anspriiche, wobei das thermoplastische
polymere Grundmaterial ein Schmelzklebstoff ist.

Thermoplastisches absorbierendes Material nach einem der Anspriiche 8 bis 10, wobei das thermoplastische po-
lymere Grundmaterial zu 5 Gew.-% bis 99 Gew.-%, vorzugsweise zu 10 Gew.-% bis 90 Gew.-%, starker bevorzugt
zu 30 Gew.-% bis 70 Gew.-%, am stérksten bevorzugt zu 40 Gew.-% bis 60 Gew.-% das thermoplastische Polymer
oder die Polymermischung, und zu 5 Gew.-% bis 90 Gew.-%, vorzugsweise zu 10 Gew.-% bis 85 Gew.-%, starker
bevorzugt zu 15 Gew.-% bis 70 Gew.-%, am starksten bevorzugt zu 30 Gew.-% bis 65 Gew.-% den geeigneten
vertraglichen Weichmacher oder die Mischung von geeigneten vertraglichen Weichmachern umfasst.

Thermoplastisches absorbierendes Material nach einem der Anspriiche 8 bis 11, wobei das thermoplastische po-
lymere Grundmaterial eine Wasserabsorption von mehrals 30 %, vorzugsweise von mehr als 40 %, starker bevorzugt

von mehr als 60 %, am starksten bevorzugt von mehr als 90 % aufweist.

Absorptionsartikel zum Absorbieren von proteinhaltigen oder serésen Korperfluiden, ein thermoplastisches absor-

17



10

15

20

25

30

35

40

45

50

55

14.

EP 1 829 563 B1
bierendes Material nach einem der vorstehenden Anspriiche umfassend.
Verfahren zur Erhéhung der Absorption von proteinhaltigen oder serésen Kérperfluiden in einem Absorptionsartikel

durch Integrieren eines thermoplastischen absorbierenden Materials nach einem der Anspriiche 1 bis 12 in den
Absorptionsartikel.

Revendications

10.

1.

Matériau absorbant thermoplastique comprenant un matériau de base polymére thermoplastique et des particules
d’'un matériau a base de polyacrylate dispersées dedans, dans lequel ledit matériau a base de polyacrylate a une
fraction extractible comprise entre 20 % et 60 % en poids, évaluée selon le procédé de test de matiéres extractibles
décrit ici.

Matériau absorbant thermoplastique selon la revendication 1, dans lequel ledit matériau a base de polyacrylate a
une fraction extractible comprise entre 30 % et 50 % en poids.

Matériau absorbant thermoplastique selon 'une quelconque des revendications précédentes, dans lequel ledit
polymeére a base de polyacrylate est au moins partiellement neutralisé, et peut étre obtenu avec un procédé com-
prenant une étape de neutralisation exécutée directement sur les monomeéres acides, avant I'étape réelle de poly-
mérisation.

Matériau absorbant thermoplastique selon 'une quelconque des revendications précédentes, dans lequel ladite
fraction extractible a une masse moléculaire moyenne d’au moins 30 000 Daltons, de préférence au moins 100 000
Daltons, plus préférablement au moins 500 000 Daltons.

Matériau absorbant thermoplastique selon 'une quelconque des revendications précédentes, dans lequel ledit
matériau a base de polyacrylate a une taille moyenne des particules a I'état sec allant de 0,1 um a 500 pm, de
préférence de 1 pm a 200 pm, plus préférablement de 10 um a 100 wm, encore plus préférablement de 10 pum a
60 pm et le plus préférablement de 15 pm a 40 um.

Matériau absorbant thermoplastique selon 'une quelconque des revendications précédentes, dans lequel ledit
matériau a base de polyacrylate comprend une quantité d’agent de réticulation de moins de 0,03 % molaire, de
préférence moins de 0,005 % molaire, plus préférablement moins de 0,001 % molaire.

Matériau absorbant thermoplastique selon 'une quelconque des revendications précédentes, dans lequel ledit
matériau a base de polyacrylate est un polyacrylate de sodium.

Matériau absorbant thermoplastique selon 'une quelconque des revendications précédentes, dans lequel ledit
matériau absorbantthermoplastique comprend de 20 % a 99 %, de préférence de 30 % a 90 %, le plus préférablement
de 40 % a 70 % en poids de la composition totale d’'un matériau de base polymére thermoplastique et de 1 % a 80
%, de préférence de 10 % a 70 %, et le plus préférablement de 30 % a 60 % en poids de la composition totale de
particules de matériau a base de polyacrylate.

Matériau absorbant thermoplastique selon 'une quelconque des revendications précédentes, dans lequel ledit
matériau de base polymére thermoplastique comprend un polymére thermoplastique ou un mélange de polymeéres
thermoplastiques,

et

un plastifiant compatible approprié ou un mélange de plastifiants compatibles appropriés.

Matériau absorbant thermoplastique selon 'une quelconque des revendications précédentes, dans lequel ledit
matériau de base polymeére thermoplastique est un adhésif thermofusible.

Matériau absorbant thermoplastique selon I'une quelconque des revendications 8 a 10, dans lequel ledit matériau
de base polymeére thermoplastique comprend de 5 % a 99 %, de préférence de 10 % a 90 %, plus préférablement
de 30 % a 70 %, le plus préférablement de 40 % a 60 % en poids dudit polymeére thermoplastique ou mélange de
polymeéres, et de 5 % a 90 %, de préférence de 10 % a 85 %, plus préférablement de 15 % a 70 %, le plus
préférablement de 30 % a 65 % en poids dudit plastifiant compatible approprié ou mélange de plastifiants compatibles
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appropriés.
Matériau absorbant thermoplastique selon I'une quelconque des revendications 8 a 11, dans lequel ledit matériau
de base polymeére thermoplastique a une absorption d’eau supérieure a 30 %, de préférence supérieure a 40 %,

plus préférablement supérieure a 60 %, le plus préférablement supérieure a 90 %.

Article absorbant destiné a I'absorption de fluides corporels protéiques ou séreux, comprenant un matériau absorbant
thermoplastique selon 'une quelconque des revendications précédentes.

Procédé pour augmenter I'absorption des fluides corporels protéiques ou séreux dans un article absorbant en

incorporant dans ledit article absorbant un matériau absorbant thermoplastique selon 'une quelconque des reven-
dications 1 a 12.
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