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HIGH INTERNAL PHASE EMULSION FOAM ASSOCIATED WITH POLYURETHANE
FOAM

FIELD OF THE INVENTION
The present invention relates to absorbent structures useful in absorbent articles such as
diapers, incontinent briets, training panis, diaper holders and liners, sanitary hygiene garments,
and the like. Specifically, the present invention relates to an absorbent structure utilizing a HIPE

toarn which is associated with a polyurethane foam.

BACKGROUND OF THE INVENTION

Open celled foams are used for their absorbent properties. Open celled foams include
fatex polymer foams, polyurethane foams, and foams created by polymerizing an emulsion. One
type of an open celled foam is created from an emulsion that is a dispersion of one liquid in
another hiquid and generally is in the form of a water-in-oil mixtore having an aqueous or waler
phase dispersed within a substantially immiscible contimuous oil phase. Water-in-oil {or oil in
water} ermulsions having a high ratio of dispersed phase to continucus phase are known in the art
as High Internal Phase Emulsions, also referred to as "HIPE™ or HIPEs. Different foams may be
chosen due to specific propertics.

Traditionally, open cclied foams are polymerized in a continuous sheet or in a tubular
reaction.  Either process represents that one must use polymerized open celled foam i a

continuous form or break up the polymerized open celled foam to make open celled foam pieces.

Ultimately, in regards to an absorbent core, the current process represents using a core
made solely of foam or a core that uses pieces of foam placed into or onfo another material, Thig
means that the pieces must be held in place by a cover layer or some form of adhesive. The
process does not allow one to make an absorbent core wherein discrete portions of the first foam
are integrated into a second foam and parts of the first foam are integrated mio the second foam.
Further, the process creates a uniform foam that does not allow for different types of pores in

terms of size magnitude differences.

Therefore there exists a need to create an absorbent structure that has a first open cell

toarn that is associated with a second open coll foam.
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SUMMARY OF THE INVENTION
An absorbent structure comprising a High Internal Phase Emulsion foam. The High

Internal Phase Emulsion toam is associated with a polyurethane foam.
o

An absorbent article comprising a topsheet, a backsheet, and an absorbent core wherein
the absorbent core comprises an absorbent structure comprising a High Internal Phase Emulsion

foam. The High Internal Phase Emulsion foam is associated with a polyurethane foam.

An absorbent structure comprising a High Internal Phase Emulsion foam comprising
pores and a polyurethane foam comprising pores. The High Internal Phase Enuilsion foam is
associated with the polyurethane foam and the pore size of the High Internal Phase Emulsion

foam is between (.03% and 99% of the pore size of the polyurethane foam.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and distinctly
claiming the subject matter of the present invention, it is believed that the invention can be more
readily understood from the following description taken in connection with the accompanying
drawings, in which:
FIG. 1 is an SEM of a HIPE foam cross section associated with polyurethane foam.

FIG. 2 is a magnified view of the SEM of FIG. 1.

FIG. 3 18 a magnified view of a HIPE foam cross section assoctated with polyurcthane

fogam.

DETAILED DESCRIPTION OF THE INVENTION
As used herein, the term “associated” describes that the first tem is connected with
something elsc. Association may occur due to entanglement, enrobing, direct contact, linking,

connection, or mechanical connection. Association as used herein excludes the use of adhesives.

The term “disposable” is used herein fo describe articles, which are not intended to be
laundered or otherwise restored or reused as an article (i.c. they are intended to be discarded atter
a single use and possibly to be recyeled, composted or otherwise disposed of in an
cuvironmentally compatible manner). The absorbent article comprising an absorbent structure
according to the present invention can be for example a sanitary napkin or a panty liner. The

absorbent structure of the present invention will be herein described in the context of a typical
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absorbent article, such as, for example, a sanitary napkin. Typically, such articles can comprise a
Liguid pervious topsheet, a backsheet and an absorbent core intermediate the topsheet and the

backsheet.

As used herein, the term "polymer" generally includes, but is not limited to,
homopolymers, copolymers, such as for cxample, block, grafi, random and alternating
copolymers, terpolymers, ete., and blends and wodifications thereof. In addition, unless
otherwise specifically limited, the term "polymer” includes all possible geometric configurations
of the material, The configurations include, but are not Himited to, isotactie, atactic, syndiotactic,

and random symmetries.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and

madifications can be made without departing from the spirit and scope of the invention,
GENERAL SUMMARY

An absorbent structure is disclosed. The absorbent structure comprises a HIPE foam
comprising a first surface, a second surface, and polyurethane foam. The polyurethane foam is
agssociated with the HIPE foam. The polyurethane foam may abut the first surtace of the HIPE

foam.

The absorbent structure has a depth, a width, and a height. The absorbent structure may
be used as any part of an absorbent article including, for example, a part of an absorbent core, as
an absorbent core, and/or as a topsheet for absorbent articles such as sanitary napkins, panty
liners, tampons, interlabial devices, wound dressings, diapers, adult incontinence articles, and the
like, which are intended for the absorption of body fluids, such as menses or blood or vagimal
discharges or urine. The absorbent structure may be used in any product utilized to absorb and
retain a thiid inchiding surface wipes. The absorbent structure may be used as a paper towel,
Exemplary absorbent articles in the context of the present mvention are disposable absorbent

articles.

In the following description of the invention, the surface of the article, or of cach
component thereof, which in use taces in the direction of the wearer is called wearer-facing
surface. Conversely, the surface facing in use in the direction of the garment is called

garment-facing surface. The absorbent article of the present invention, as well as any element
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thereof, such as, for example the absorbent core, has therefore a wearer-facing surface and a

garment-facing surface.

The absorbent structure may exhibit an absorbency of between 10 g/g to 200 g/g of the
absorbent structure, such as for example, between 20 g/g and 190 g/g, such as, for exaraple 20
/e, 30 gle, 40 o/g, 60 g/g, 8O g/g, 100 g/g, 120 g/g, 140 g/g 160 g/g 180 g/g or 190 g/g of the
absorbent structure.  Absorbency may be quantified according to the Edana Absorption method

10.4-02.

Dependent upon the desired foam composite density, polymer composition, specific
surface arca, or pore size {also referred to as cell size), the first open cell foam and the second
open cell foam may be made with different chemical composition, physical properties, ot both.
For instance, dependent upon the chemical composition, an open celled foam may have a density

of 0.0010 g/ce to about 8.25 g/ce. Preforred 0,04 g/cc.

The HIPE foam may have pore sizes that may range in average diameter of from 1 to 300
um, such as, for example, between 30 and 250 pm, between 100 and 200 pm, between 150 and
200 ura. The HIPE foarm may have pore sizes that are between 0.03% and 99% of the pore sizes
of the polyurcthane foam, such as, for example between 0.1% and 809, between 1% and 50%, or

between 10% and 30%.

The polyurethane toam may have pore sizes that may range in average diameter of from
100 to 800 um, such as, for example, between 100 and 700 um, between 150 and 600 pm,

between 200 and 500 pm, betwoen 300 and 400 pm.

in some embodiments, the HIPE foam, the polyurethane foam, or both may have a
cellular stracture that has a relatively uniform cell size. For example, the average cell size on one
major surface may be about the same or vary by no greater than 10% as compared to the
opposing major surface. In other embodiments, the average cell size of one major surface of the
foam may differ from the opposing surface. For example, in the foaming of a thermosetting
material it is not uncommon for a portion of the cells at the bottom of the cell structure to

collapse resulting in a lower average cell size on one surface.

The cellular structure produced from the HIPE foam and the polyurethane foam is
relatively open-celled.  This refers to the individual cells or pores of the foam being in
substantially unobstructed communication with adjoming colls. The cells n such substantially
open-celled foam structures have intercellular openings or windows that are large enough to

permit ready fhid transfer from one cell to another within the foam structure. For purpose of the
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present invention, a foam is considered “open-celled” if at least about 80% of the cells in the
toam that are at least Lum in average diameter size are in fluid communication with at least one
adjoining cell.

In addition to being open-colled, m certain embodiments the absorbent structure is
sufficiently hydrophilic to permit the foam to absorb agueous fluids, for example the internal
surfaces of a foam may be rendered hydrophilic by residual hydrophilizing surfactants or salts
left in the foam following polymerization, by selected post-polymerization  foam treatment

procedures (as described hereafter), or combinations of both.

In certain cmbodiments, for example when used in certain absorbent articles, the
absorbent structure may be flexible and exhibit an appropriate glass transition temperatare {(Tg).
The Tg represents the midpoint of the transition between the glassy and rubbery states of the

polymer.

In certain embodiments, the Tg of the absorbent structure will be less than about 200° C
for foams used at about ambient temperature conditions, in certain other embodiments less than

about 90° C. The Tg may be less than 50° C,

In certain embodiments, the HIPE foam or the polyurethane foam may be flexible and
exhibit an appropriate glass transition temperature (Tg). The Tg represents the midpoint of the

transition between the glassy and rubbery states of the polymer.

In certain embodiments, the Tg of the HIPE foam or the polyurcthane foam will be less
than about 200° C for foams used at about ambient temperature conditions, in certain other

embodiments less than about 90° €. The Tg may be less than 50° C.

In a non-limiting embodiment, the absorbent structure may comprise a High Internal
Phase Emulsion (HIPE) foam, also referred to as a polyHIPE foam. To form a HIPE, an aqueous
phase and an oil phase are combined in a ratio between about 8:1 and 140:1. In cortain
embodiments, the aqueous phase to oil phase ratio is between about 1{:1 and about 75:1, and in
certain other embodiments the aqueous phase to oil phase ratio is between about 13:1 and about
65:1. This is termed the "water-to-oil” or W:0 ratio and can be used to determine the density of
the resulting polyHIPE foam. As discussed, the oil phase may confain one or more of monomers,
comenomers, pholoinitiators, crosslinkers, and emulsifiers, as well as optional components. The
water phase will contain water and in cerfain ermnbodiroents one or more components such as

clectrolyte, mitiator, or optional components.
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The HIPE can be formed from the combined aqueous and oil phases by subjecting these
combined phases to shear agitation in a mixing chamber or mixing zove. The combined aqueous
and otl phases are subjected fo shear agitation to produce a stable HIPE having aqueous droplets
of the desired size. An initiator may be present in the aquecus phase, or an initiator may be
introduced during the foam making process, and in certain embodiments, after the HIPE has been
formed. The emulsion making process produces a HIPE where the agueouns phase droplets are
dispersed to such an exient that the resulting HIPE foamn will have the desired structural
characteristics, Emulsification ot the aqueous and oil phase combination in the mixing zone may
nvolve the use of a mixing or agitation device such as an impeller, by passing the combined
aqueous and oil phases through a series of static mixers at a rate necessary to impart the requisite
shear, or combinations of both. Once formed, the HIPE can then be withdrawn or pumped from
the mixing zone. One method for forming HIPEs using a continuous process is described in ULS.
Pat, No. 5,149,720 (DesMarais et al), issued Sep. 22, 1992; U.S. Pat. No. 5,827,809 {DesMarais)
issued Oct. 27, 1998; and ULS. Pat. No. 6,369,121 (Catalfamo et al.} issued Apr. 9, 2002,

The HIPE can be infused into the cellular structure thereby filling at least a portion of the
cellular structure prior to being fully polymerized. Once tully polymerized, the HIPE and the
cellular structure forms a foam composite wherein a first foam provides the cellular structure

containing the HIPE foam.

Following polymerization, the resulting foam pieces are saturated with aqueous phase that
needs to be removed to obtain substantially dry foam pieces. In certain embodiments, foam
pieces can be squeerzed free of most of the aqueous phase by using compression, for example by
running the absorbent structure comprising the foam pieces through oune or more pairs of nip
rodlers. The nip rollers can be positioned such that they squeeze the agueous phase out of the
toam picces. The nip rollers can be porous and have a vacuum applied from the inside such that
they assist in drawing aqueous phase out of the foarn pieces. In certain embodiments, nip rollers
can be positioned in pairs, such that a first nip roller is located above a liquid permeable belt,
such as a belt having pores or composed of a mesh-like material and a second opposing nip roller
facing the first nip roller and located below the liquid permeable belt.  Oue of the paiwr, for
example the first nip roller can be pressurized while the other, for example the second nip roller,
can be evacuated, so as to both blow and draw the aqueous phase out the of the foam. The nip
rollers may also be heated to assist in removing the agueous phase. In certain embodiments, nip
rollers are only applied to non-rigid foaras, that is, foams whose walls would not be destroyed by

compressing the foam picces.
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In certain embodiments, in place of or in combination with nip rollers, the aqueous phase
may be removed by sending the foam pieces through a drying zone where it is heated, exposed to
a vacuurn, or a combination of heat and vacuum exposure. Heat can be applied, for cxarmple, by
running the foam though a forced air oven, IR oven, microwave oven or radiowave oven. The
extent to which a foam is dried depends on the application. In certain embodiments, greater than
50% of the aqueous phase is removed. In certain other embodiments greater than 90%, and in
still other ombodiments greater than 95% of the aqueous phase is rersoved during the drying

ProCess,

In an embodiment, open cell foam is produced from the polymerization of the monomers
haviug a continuous otl phase of a High Internal Phase Ervlsion (HIPE). The HIPE may have
two phases. One phase is a continuous o1l phase having monomers that are polymerized to form
a HIPE foam and an emulsifier to help stabilize the HIPE. The oil phase may also include one or
more photoinitiators. The monomer component may be present in an amount of from about 80%
to about 99%, and in certain cmbodiments from about 85% fo about 95% by weight of the oil
phase. The emulsifier component, which is soluble in the oil phase and suitable for forming a
stable water-in-oil emulsion may be present in the oil phase in an amount of from about 1% to
about 20% by weight of the oil phase. The emulsion may be formed at an emulsification
temperature of from about 107 C to about 130° C and in certain embodiments from about 50° C

to about 100° C,

In general, the monomers will include from about 20% to about 97% by weight of the oil
phase at least onc substantially water-insoluble monofunctional alkyl acrylate or allyl
methacrylate, For example, monomers of this type may include Cy-Cig alkyl acrylates and C2-Cix
methacrylates, such as ethylhexyl acrylate, butyl acrylate, hexyl acrvlate, octyl acrylate, nonyl
acrviate, decyl acrvlate, isodecyl acrylate, tetradecyl acrylate, benzyl acrylate, nonyl phenyl
acrylate, hexyl methacryvlate, 2-cthylhexyl methacrylate, octyl methacrylate, nonvl methacrylate,
decyl methacrylate, isodecy! methacrylate, dodecyl methacrylate, tetradecyl methacrylate, and

octadecyl methacrylate.

The oil phase may also have from about 2% to about 40%, and in certain embodiments
frora about 10% to about 30%, by weight of the oil phase, a substantially water-insoluble,
polyfunctional crosslinking alkyl acryiate or methacrylate. This crosslinking comonomer, or
crosslinker, is added to confer strength and resilience to the resulting HIPE foam. Examples of

crosslinking monomers of this type may have monomers containing two or more activaied
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acrviate, methacrylate groups, or combinations thereof. Nonlimiting examples of this group
include 1, 6-hexanedioldiacrylate, 1,4-butanedioldimethacrylate, trimethylolpropane tracrylate,
trimethylolpropane trimethacrylate, 1, 12-dodecyldimethacrylate, 1,14-
tetradecancdioldimethacrylate, cthylene glycol dimethacrylate, neopentyl glycol diacrylate (2,2-
dimethylpropanediol diacrylate), hexanediol acrylate methacrylate, glucose pentaacrylate,
sorbitan pentaacrylate, and the like. Other examples of crosslinkers contain a mixture of acrylate
and methacrylate moieties, such as cthylene glycol acrvlate-methacrylate and neopentyl glycol
acrvlate-methacrylate. The ratio of methacrylate:acrylate group in the mixed crosshinker may be

varied from 5(:50 to any other ratio as needed.

Any third substantially water-insoluble comonomer may be added to the oil phase in
weight percentages of from about 0% to about 15% by weight of the ol phase, in certain
embodiments from about 2% to about 8%, to modify properties of the HIPE foams. In certain
embodiments, "toughening” monomers may be desired which impart toughness to the resulting
HIPE foam. These include monomers such as styrene, vinyl chloride, vinvhdene chloride,
isoprene, and chloroprene. Without being bound by theory, it is believed that such monomers aid
in stabilizing the HIPE during polymerization (also known as "curing"} to provide a more
homogeneous and better formed HIPE foam which results in betier toughness, tensile strength,
abrasion resistance, and the ke, Monomers may also be added to confer flame retardancy as
disclosed in U.S. Pat. No. 6,160,028 (Dver} issued Dec, 12, 2000, Monomers may be added to
confer color, for example vinyl ferrocene, fluorescent properties, radiation resistance, opacity to
radiation, for exanple lead tetraacrylate, to disperse charge, to reflect mcident intrared light, to
absorb radio waves, to form a wettable surface on the HIPE foam struts, or for any other desired
property in a HIPE foam. In some cases, these additional monomers may slow the overall
process of conversion of HIPE to HIPE foam, the tradeoff being necessary if the desived property
is to be conferred. Thus, such monormers can be used to slow down the polymerization rate of a

HIPE, Examples of monomers of this type can have styrene and vinyl chloride,

The oil phase may further contain an emulsifier used for stabilizing the HIPE.
Emulsifiers used in a HIPE can include: (a) sorbitan monoesicrs of branched C14-Cyy fatty acids;
linear unsaturated Cis-Cyy fatty acids; and lincar saturated C-Ciy fatty acids, such as sorbifan
monooleate, sorbitan monomyristate, and sorbitan monoesters, sorbitan monolaurate diglycerol
monooleate (DGMO), polyglycerol monoisostearate (PGMIS), and polyglyeerol monomyristate
(PGMMY}; (b) polyglycerol monoesters of -branched Ci6-Cyy farty acids, hinear unsaturated Cis-

Cy, fatty acids, or linear saturated C-Cy; fatty acids, such as diglycerol monooleate (for exampie
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diglveerol  monoesters  of C18:1  fatty  acids), diglycerol monomyristate, diglycerol
monoisostearate, and diglycerol monoesters; (¢} diglycerol monoaliphatic cthers of -branched
Ch6-Chs aleohols, Hnear unsaturated Cis-Cor aleohols, and linear saturated Co-Chyg aleohols, and
mixtures of these emulsifiers. See U.S. Pat, No. 5,287,207 (Dyer et al.), issued Feb. 7, 1995 and
U.5. Pat. No. 5,500,451 (Goldman et al.) issued Mar. 19, 1996, Ancther emulsifier that may be
used is polyglyeerol succinate (PGS), which is formed from an alkyl suceinate, glycerol, and

trighycerol,

Such emulsifiers, and combinations thereof, may be added to the oil phase so that they
can have between about 1% and about 20%, in certain embodiments from about 2% to about
15%, and in certain other embodiments from about 3% to about 12% by weight of the oil phase.
In certain embodiments, coemulsiticrs may also be used to provide additional control of cell size,
cell size distribution, and emulsion stability, particularly at higher temperatures, for example
greater than about 65° €. Examples of coemulsifiers inchide phosphatidyl cholines and
phosphatidyl choline-containing compositions, aliphatic betaines, long chain Cy3-Cyy dialiphatic
guaternary ammonium salts, short chain C,-C4 dialiphatic quaternary ammonium salts, long
chain ,-Cy diatkovi{alkenoyl}-2-hydroxyethyl, short chaim C-C, dialiphatic quaternary
ammonium salts, long chain Ci,-Cyy dishiphatic imidazolintum goaternary ammountam salts, short
cham C,-Cy dialiphatic imidazolmium quatemary ammonium  salis, long chain Cp-Cyy
monoaliphatic benzyl quaternary ammonium salts, long chain C2-Coy dialkoyl{alkenovi)-2-
aminoethyl, short chain C1-C4 monealiphatic benzyl quaternary ammonium salts, short chain C;-
Cs monohydroxyaliphatic quaternary ammonium salts,  In certain embodiments, ditallow

dimethyl ammonium methyl sulfate (DTDMAMS) may be used as a coemulsifier,

The oil phase may comprise a photoinitiator at between about (.05% and about 10%, and
in certain embodiments between about 0.2% and about 10% by weight of the oil phase. Lower
amounts of photoinitiator allow light to betier penetrate the HIPE foam, which can provide for
polymerization deeper into the HIPE foam. Howoever, if polymerization is done in an oxygen-
containing environment, there should be enough photoinitiator to mitiate the polymerization and
overcome oxygen inhibition. Photoimitiators can respond rapidly and efficiently to a light source
with the production of radicals, cations, and other specics that are capable of initiating a
polymerization reaction. The photoinitiators used in the present invention may absorb UV light
at wavelengths of about 200 nanometers (nm) to about 800 nm, in certain embodiments about
200 nm to about 350 nm. If the photomitiator is in the oil phase, suitable types of oil-soluble

photoinitiators include benzyl ketals, a-hydroxyalkyl phenones, a-amino alkyl phenones, and
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acyiphospine oxides. Examples of photoinitiators include 2.4,6-[trimethyvibenzoyldiphosphine]
oxide in combination with 2-hydroxy-2-methyl- [ -phenyipropan-1-one (50:50 blend of the two 1s

sold by Ciba Specialty Chemucals, Ludwigshafen, Germany as DAROCUR® 42635); benzyl
dimethyl ketal (sold by Ciba as IRGACURE 631); a-,g-dimethoxy-g-hydroxy acetophenone
(sold by Ciba Specialty Chemicals as DARCCUR® 1173); 2-methyl-1-{4-{methyl thic) phenyl]-
2-morpholino-propan-1-one {sold by Ciba Specialty Chemicals as IRGACURE® 907y 1-
hydroxyeyelohexyl-pheny! ketone (sold by Ciba Specialty Chemicals as IRGACURE® 184}
bis(2,4,6-trimethylbenzovi}-phenviphosphineoxide {sold by Ciba Specialty Chemicals as
IRGACURE  819); dicthoxyacetophenone, and 4-(2-hydroxvethoxy)phenyl-(2-hydroxy-2-
methylpropyl) ketone (sold by Ciba Specialty Chernicals as IRGACURE® 295%); and Oligo [2-
hydroxy-2-methyl-1-[4-(1-methylvinyl} phenvlipropanone} (sold by Lamberti spa, Gallarate,
Italy as ESACURE® KIP EM.

The dispersed agueous phase of a HIPE can have water, and may also have one or more
components, such as initiator, photoinitiator, or electrolyte, wherein m certain embodiments, the

one of more components are at feast partially water soluble.

One component of the aqueous phase may be a water-soluble electrolyte. The water phase
may contain from abowt 0.2% to about 40%, in certain embodiments from about 29 to about
20%, by weight of the aqueous phase of a water-soluble clectrolyte. The electrolyte minimizes
the tendency of monomers, comonomers, and crosslinkers that are primarily oil sohuble to also
dissolve in the aqueous phase. Examples of electrolytes include chlorides or sulfates of alkaline
carth metals such as calcium or magnesium and chlorides or sulfates of alkali earth metals such
as sodivm. Such clectrolyte can include a buffering agent for the control of pH during the
polymerization, including such inorganic counterions as phosphate, borate, and carbonate, and
mixtures thereof, Water soluble monomers may also be used m the aqueous phase, examples

being acrylic acid and vinyl acetate,

Another component that may be present in the aqueous phase 15 a water-soluble tree-
radical initiator. The initiator can be present at up to about 20 mole percent based on the total
moles of polymerizable monomers present in the ot phase. Tn certain embodimeuts, the initiator
is present in an amount of from about 0.001 to about 10 mole percent based on the total moles of
polymerizable monomers in the oil phase. Suitable initiators include ammonium persulfate,
sodium persulfate, potassium persulfate, 2,2-azobis{N,N'-

dimethyleneisobutyramidine)dihydrochloride, and other suitable azo initiators.  In certain
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embodiments, to reduce the potential for premature polymerization which may clog the
emulsification system, addition of the initiator to the monomer phase may be just after or near the

end of emulsification,

Photointtiators present in the aquecus phase roay be at least partially water soluble and
can have between about 0.05% and about 10%, and in certain embodiments between about 0.2%
and about 10% by weight of the agueous phase. Lower amounts of photomitiator allow light to
betier penetrate the HIPE foam, which can provide for polymerization deeper mnto the HIPE
foam. However, if polymerization is done in an oxygen-containing environment, there should be
enough photoinitiator to  initiate the polymerization and overcome oxygen inhibition.
Photoinitiators can respond rapidly and efficiently to a light source with the production of
radicals, cations, and other species that are capable of initiating a polymerization reaction. The
photoinitiators used in the present mvention may absorb UV light at wavelengths of from about
200 nanometers (nm) to about 800 nm, in certain embodiments from about 200 nm to about 350
nm, and in certain embodimentis from about 350 nm to about 450 nm. If the photoinitiator 1S in
the aqueous phase, suitable types of water-soluble photoinitiators include benzophenonces,
benzils, and thioxanthones. Exampics of photoinitiators include 2,2'-Azobis[2-(2-imidazolin-2-
yvhpropaneldibydrochloride; 2.2-Azobis[2-(2-imidazolin-2-ylpropane]disulfate dehydrate; 2,2'-
Azobis(1-imino-1-pyrrolidino-2-cthylpropane)dihydrochioride; 2,2'-Azobis[2-methyl-N-(2-
hydroxyethyhpropionamide]; 2,2'-Azobis(2-methylpropionamidine jdihydrochloride; 2,2
dicarboxymethoxydibenzalacetone, 4,4'-dicarboxymethoxydibenzalacetone, 4.4'-
dicarboxymethoxydibenzalcyelohexanone,4-dimethylamino-4'-carboxymethoxydibenzalacetone;
and 4,4-disulphoxymethoxydibenzalacetone, Other suitable photoinitiators that can be used in

the present invention are listed in U.S. Pat. No. 4,824,765 (Sperry ¢t al.) issued Apr. 25, 1989,

In addition to the previously described components other components may be included in
cither the agueous or oil phase of a HIPE. Examples include antioxidants, for example hindered
phenolics, hindered amine light stabilizers; plasticizers, for example dioctyl phthalate, dinonyl
sebacate; flame retardants, for example halogenated hvdrocarbons, phosphates, borates, inorganic
salts such as antimony trioxide or ammonium phosphate or magnesium hydroxade; dyes and
pigments; fluorescers; filler pieces, for example starch, titamiuom dioxide, carbon black, or
calcium carbonate; fibers; chain transfer agents; odor absorbers, for example activated carbon

particulates; dissolved polymers; dissolved oligomers; and the like.
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In a non-limiting embodiment, the absorbent structure may comprise a polyurethane
toam. The pelyurcthane foam may comprise surfactant and plasticizing agent.  Polyurethane
polymaers are generally formed by the reaction of at least one polyisocyanate component and at
least one polyol component. The polyisocyanate component may COmMprise one of more
polyisocyanates. The polyol component may comprise one or more polyols. The concentration of
a polvol may be expressed with regard to the total polyol component. The concentration of polyol
or polvisocyanate may aliernatively be expressed with regard to the fotal polyurcthane
concentration. Various aliphatic and aromatic polyisocyanates have been described in the art. The
polyisocyanate utilized for forming the polyurethane foam typically has a functionality between

from 2 and 3. In some embodiments, the functionality is no greater than about 2.5,

In one embodiment, the polyurcthane foam is prepared from at least one aromatic
polyisocyanate. Examples of aromatic polyisocyanates include those having a single aromatic
ring such as are toluene 2,4 and 2,6- diisocyanate (TDD and naphthylene 1,5-diisocyanate; as
well as those having at least two aromatic rings such as diphenvimethane 4,4'-, 2,4 and 2,2

ditsocyanate (MDI).

In favored embodiments, the polymer foarn is prepared from one or more (e.g. aromatic)
polymeric polyisocyanates. Polymeric polyisocyanates typically have a {weight average)
molecular weight greater than a monomeric polyisocyanate (lacking repeating units), yet lower
than a polyurethane prepolyraer. Thus, the polyurethane foarn is derived from at least one
polymeric polyisocyanate that lacks urcthane linkages. In other words, the polyurcthane foam is
derived from a polymeric isocyanate that is not a polyurethane prepolymer. Polymeric
polyisocyanates comprises other hinking groups between repeat units, such as isocyanurate
groups, biuret groups, carbodiimide groups, urctonimine groups, uretdione groups, ctc. as known

in the art.

Some polymeric polyisocyanates may be referred to as "modified monomeric isocyanate”,
For example pure 4,4 -methylene diphenyl diisocyanate (MD1} is a solid having a melting point
of 38°C and an equivalent weight of 125 g/equivalent. However, modified MDIs, are liquid at
38°C and have a higher equivalent weight (e.g. 143 g/equivalent}. The difference in melting point
and equivalent weight is believed to be a result of a small degree of polymerization, such as by

the nclusion of inking groups, as described above.
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Polymeric polyisocyanates, including modified monomeric isocyanate, may comprise a
mixture of monomer in combination with polymeric species inclusive of oligomeric species. For
example, polymeric MDI is reported to contain 25-80% rmonomeric 4,4 "-mcthylene diphenyl
diisocyanate as well as oligomers containing 3-6 rings and other minor isomers, such as 2,2

isomer,

Polymeric polyisocyanates typically have a low viscosity as compared to prepolymers.
The polymeric isocyanates utilized herein typically have a viscosity no greater than about 300
eps at 23°C and in some embodiments no greater than 200 cps or 100 ¢ps at 25°C. The viscosity

is typically at least about 10, 15, 20 or 25 cps at 25°C.

The equivalent weight of polymeric polyisocyanates is also typically lower than that of
prepolymers. The polymeric isocyanates utitized herein typically have an equivalent weight of no
greater than about 250 g/equivalent and in some embodiments no greater than 200 g/equivalent

or 175 g/equivalent. in some embodiments, the equivalent weight is at least 130 g/equivalent.

The average molecular weight (Mw) of polymeric polyisocyanates is also typically lower
than that of polyurethane prepolymers. The polymeric isocyanates utilized herein typically have
an average molecular weight (Mw) of no greater than about 500 Dia and in some embodiments no
greater than 450, 400, or 350 Da. In some embodiments, the polyurethane is derived from a
single polymeric isocyanate or a blend of polymeric isocyanates. Thus, 100% of the isocyanate
component is polymeric isocyanate(s). In other embodiments, a major portion of the isocyanate
component is a single polymeric isocyanate or a blend of polymeric isocyanates. Tn these
embodiments, at least 30, 60, 70, 75, 80, 85 or 90 wit-% of the isocyanate component is

polymeric isocyanate(s).

Some illustrative polyisocyanates include for example, polymeric MDI diisocyanate from
Huntsman Chemical Company, The Woodlands, TX, under the trade designation "RUBINATE
1245"; and modified MDI isocyanate avatlable frora Huntsman Chemical Corapany under the

trade designation "SUPRASEC 9561",

The aforementioned isocyanates are reacted with a polyol to prepare the polyurethane
toam material. The polyurcthane foams are hydrophilic, such that the foam absorbs aqueous

Liguads, particularly body thuds, The hydrophilicity of the polyurcthane foars is typically
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provided by use of an isocyanate -reactive component, such as a polyether polyol, having a high

ethylene oxide content.

Examples of useful polyols mclude adducts {e.g., polyethvlene oxide, polypropylene
oxide, and poly(ethylene oxide-propylene oxide} copolymer] of dihydric or trihydric alcohols
{e.g., ethylene glycol, propylene glyeol, glycerol, hexanetriol, and tricthanolamine) and alkylene
oxides (e.g., ethylene oxide, propylene oxide, and butylene oxide). Polvols having a high
cthylene oxide content can also be made by other techniques as known in the art. Suitable polyols
typically have a molecular weight (Mw} of 100 to 5,000 Da and contain an average functionality

of 2 to 3.

The polyurethane foam is typically derived from {or in other words is the reaction product
of} at least one polyether polyol having ethylene oxide (e.g. repeat) units. The polyether polyol
typically has an cthylene oxide content of at least 10, 15, 20 or 23 wi-% and typically no greater
than 75 wi-%. Such polyether polyol has a higher functionality than the polyisocyanate. In some
embodiments, the average functionality is about 3. The polyecther polyol typically has a viscosity
of no greater than 1000 cps at 25°C and in some embodiments no greater than 800, 800, or 700
cps. The molecular weight of the polyether polyol is typically at least 500 or 1000 Da and in
some embodiments no greater than 4000 or 3500, or 3000 Da. Such peolyether polyol typically
has a hydroxyl number of at least 125, 130, or 140. An iilustrative polyol includes for example a
polyether polvoel product obtained from the Carpenter Corspany, Richmond, VA under the

designation "CDB-33142 POLYETHER POLYOL", "CARPOL GP-5171".

In some embodiments, one or more polyvether polyols having a high cthylene oxide
conient and a molecular weight (Mw} of no greater than 5300, or 5000, or 4500, or 4000, or
3500, or 3000 Da, as just described, are the primary or sole polyether polyols of the polyurethane
foam. For example, such polyether polvols constitute at least 56, 60, 70, 806, 90, 95 or 100 wt-%
of the total polyol component. Thus, the polyurethane foam may comprise at least 25, 30, 35, 40,

45 or 50 wt-% of polymerized units derived from such polyether polyols.

In other embodiments, one or more polyether polyols having a high ethylene oxide
content are utihized in combination with other polyols. In some embodiments, the other polyols
constitute at feast 1, 2, 3, 4, or 5 wt-% of the total polyol component. The concentration of such
other polyvols typicaily does not exceed 40, or 35, or 30, or 25, or 20, or 15, or 10 wt-% of the

total polyol component, 1.e. does not exceed 20 wt-%, or 17.5 wt-%, or 15 wt-%, or 12.5 wit-%,
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or 10 wit-%, or 7.5 wt-%, or § wt-% of the polyurethane. Iustrative other polyols include a
polyether polyol product (Chemical Abstracts Number 25791-96-2) that can be obtained from the
Carpenter Coropany, Richmond, VA under the designation "CARPOL GP-700 POLYETHER
POLYOL" and a polycther polyol product (Chemical Abstracts Number 9082-00-2) that can be
obtained from Bayer Material Science, Pittsburgh, VA under the trade designation "ARCOL E-
4347, In some embodiments, such optional other polyols may comprise polypropylene {e.g.

repeat) uniis.

The polyurethane foam generally has an ethyvlene oxide content of at least 10, 1 1, ot 12
wt-% and no greater than 20, 19, or I8 wt-%. In some embodiments, the polyurcthane foam has

an ethylene oxide content of no greater than 17 or 16 wt-%.

The kinds and amounts of polyisocyanate and polyol components are selected such that
the polyurcthane foam is relatively soft, vet resilient. These properties can be characterized for
example by indentation force deflection and constant deflection compression set, as measured
according to the test methods described in the examples. In some embodiments, the polyurethane
foam has an indentation force deflection of less than 75N at 50%. The indentation force
deflection at 50% may be less than 70N, or 63N, or 60 N. In some embodiments, the
polyurethane toam has an indentation force deflection of less than 100N at 65%. The indentation
force defiection at 65% may be less than 90N, or 80N, or 70 N, or 65N, or 606N. In some
erabodiments, the indentation force deflection at 50% or 63% is typically at least 30N or 35N,
The constant deflection compression st at 50% detlection can be zoro and is typically at least
8.3, 1 or 2% and generally no greater than 35%. In some embodiments, the constant deflection

compression set at S0% deflection is no greater than 30%, or 25%, or 20%, or 5%, or 10%.

The polyurethane foam may comprise known and customary polyurethane formation
catalysts such as organic fin compounds and/or an amine-type catalyst. The catalysts are
preferably used in an amount of from 0.61 to 5 wt-% of the polyurethane, The amine-type
catalyst is typically a tertiary amine. Examples of suitable tertiary amine inchide monoamines
such as  tricthylamine, and  dimethyl  cyclohexylamine;  diamines  such  as
tetramethylethylenediamine, and  tetramethylhexanediamine; friamines such as
tetramethylguanidine; cyclic amines such as tricthylenediamine, dimethylpiperadine, and
methyimorphorine; alcoholamines such as dimethylaminocthanol,

trimethylanunoethylethanolamine, and  hydroxyethylmorphorine; cother  anunes  such  as
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bisdimethylaminoethyl ethanol; diazabicycioalkenes such as 1,5-diazabicyclo(5.4,0undecene-7
(DBU), and 1 5-diazabicyclo(4,3,0monene-5; and organic acid salts of the diazabicycloalkenes
such as phenol salt, 2-ethylhexanoate and formate of DBU. These amines can be used etther
singly or in combination. The amine-fype catalyst can be used in an amount no greater than 4, 3,

2, T or .5 wt-% of the polyurcthane.

The polyurcthane typically comprises a surfactant to stabilize the foam. Various
surfactants have been described in the art, Tn one embodiment a silicone surfactant is employed
that comprises ethylene oxide (e.g. repeat) units, optionally in combimation with propylene oxide
{e.g. repeat) units such as commereially avatlable from Air Products under the trade designation
"DABCO DC- 1987, In some embodiments, the concentration of hydrophilic surfactant typically

ranges from about 0.05 to | or 2 wi-%% of the polyurethane,

The polyurethane foam may comprise various additives such as surface active substances,
foam stabilizers, cell regulators, blocking agents to delay catalytic reactions, fire retardants, chain
extenders, crosslinking agenis, external and internal mold release agents, fillers, pigments
(titanium dioxide), colorants, optical brighteners, antioxidants, stabilizers, hydrolysis inhibitors,
as well as anti- fungal and anti-bacteria substances. Such other additives are typically collectively

ytilized at concentrations ranging from 0.05 to 10 wt-% of the polyurcthane.

In some embodiments, the polyurethane foam is white in color. Certain hindered amine
stabilizers can contribute to discoloration, such as yellowing, of the absorbent foam. In some
crubodiments, the absorbent foarm is free of diphenylamine stabilizer and/or phenothiazine

stabilizer.

In other embodiments, the polyurethane foam may be a colored (i.e. a color other than
white}. The white or colored absorbent foam can include a pigment in at least one of the
components. n preferred embodiments, pigment is combined with a polyol carrier and is added
to the polvol Hquid stream during manufacture of the polyurcthane foam. Commercially available
pigments include for cxample DispersiTech™ 2226 White, Dispersitech™2401 Violet,
DhspersiTech™ 2425 Bhue, DispersiTech™ 2660 Yellow, and DispersiTech™ 28000 Red from
Milliken 1 Spartansburg, South Carolina and PAi® 34-68020 Orange from Ferro in Cleveland,

Ohio.
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In the production of polyurethane foams, the polyisocyanate component and polyol
component are reacted such that an equivalence ratio of isocyanate groups to the sum of hydroxyl
groups is no greater than 1 o 1. In some crubodiments, the components are reacted such that
there are excess hydroxyl groups (e.g. excess polyol). In such embodiments, the equivalence ratio
of tsocyanate groups to the sum of the hydroxy groups is at feast 0.7 to 1. For example, the ratio

may be at least 0.75: 1, or at least 0.8: 1.

The hyvdrophilic (e.g. polyol(s)) component(s) of the (e.g. polyurcthane) polymeric foam
provide the desired absorption capacity of the foam. Thus the foam may be free of
superabsorbent polymer. Further, the polyurcthane foam is free of amine or imine complexing
agent  such as ethylenimine, polyethylenimine, polyvinylamine, carboxy-methylated
polyethvienimines, phosphono-methylated polyethylenimives, quaternized polyethylenimines
and/or dithiocarbamitized polyethylenimines; as described for example in US 6,852, 905 and

U.5. 6,855,739,

The polymeric {e.g. polyurcthane) foam typically has an average basis weight of at least
100, 150,200, or 250 gsm and typically no greater than 500 gsm. In some embodiments the
average basis weight 1s no greater than 450, or 400 gsm. The average density of the (eg.

polyurethane) polymeric foam is typically at feast 3, 3.5 or 4 Ibs/ft’ and no greater than 7 lhe/ft.

In a non-limiting embodiment, the isocyanate and polyol mixture is injected into or onto
the HIPE foam prior to polymerization of the polvurethane. The polvurethane becomes
associated with the HIPE foarn such that the two are joined without the use of adhesives, Ina
non-limiting embodiment, the polyurcthane foam is associated with the HIPE foam in that at
least a portion of a piece of polyurethane foam is in direct contact with at least a portion of the

HIPE foam.

In a non-limiting embodiment, the polyurethane foam abuts the first surface of the HIPE
foam. The polyurcthane foam may be in the form of stripes, dots, discrete arcas, or in any other

possible configuration.

In a non-limiting embodiment, the polyurethane foam s between the first surface and the
second surface of the HIPE foam. The polyvurcthane foam may be in the form of stripes, dots,

discrete arcas, or in any other possible configuration.
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In a non-limiting embodiment, the HIPE foam is associated with more than one
polyurethane foam wherein cach polyurethane foam differs according to either the composition

or the characteristics of the polyurethane foam such as, for example, cell or pore size.

In a non-limiting embodiment, the isocyanate and polyol mixture may fracture portions of
the HIPE foam when forming the polyurcthane foam. The polyurethane foam may expand with

the aid of a blowing agent thereby fracturing the HIPE foam.

In an embodiment, water may be used as a blowing agent. The water may be located in

predetermuined locations or portions within the HIPE foam. The polyurethane foam may expand

Applicants have surprisingly found that by associating polyurethane foam with a HIPE
foam without using adhesives, that one can create an absorbent structure with the characteristics

of both foams.

Without wishing to be bound by theory it is believed that the associated polyurethane
foarn creates volumetric sections of higher permeability that are n direct contact with arcas of
high capillarity created by the HIPE foam. [t is believed that, these areas of higher permeability,
when placed abuting a surface of the HIPE foam, allow for increased acquisition into the

absorbent structure while allowing the HIPE foam to serve for final storage of the tluid.

However structured, the total absorbent capacity of the absorbent structure should be
compatible with the design loading and the intended use of the mass. For example, when used in
an absorbent article, the size and absorbent capacity of the absorbent structure may be varied to
accommodate different uses such as incoutinence pads, pantiliners, regular sanitary napkins, or

overnight sanitary napkins,

The absorbent structure produced from the present invention may be used as an absorbent
core or a portion of an absorbent core in absorbent articles, such as feminine hygiene articles, for
example pads, pantiliners, and tampons; disposable diapers; incontinence articles, for example
pads, adult diapers; homecare articles, for example wipes, pads, wound dressings, towels; and
beauty care articles, for example pads, wipes, and skin care articles, such as used for pore

cleaning.

In one embodiment the absorbent structure may be used as an absorbent core for ap

absorbent article. In such an embodiment, the absorbent core can be relatively thin, less than
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about 5 mun in thickness, or less than about 3 mm, or less than about 1 mm in thickness., Cores
having a thickness of greater than S mm are also contemplated hervein.  Thickness can be
determined by measuring the thickness at the midpomt along the longitudinal centerline of the
pad by any means known in the art for doing while under a uniform pressure of .25 psi. The
absorbent core can comprise absorbent gelling materials (AGM), including AGM fibers, as is

known in the art.

The absorbent structure may be formed or cut to a shape, the outer edges of which define
a periphery. Additionally, the absorbent structure may be continuous such that it may be rolled
or wound upon itself, with or without the inclusion of preformed cut lines demarcating the

absorbent structure nto preformed sections.

When used as an absorbent core, the shape of the absorbent structure can be gencerally
rectangular, circular, oval, elliptical, or the like. Absorbent core can be generally centered with
respect to the longitudinal centerline and transverse centerline of an absorbent article. The
profile of absorbent core can be such that more absorbent is disposed near the center of the
absorbent article, For example, the absorbent core can be thicker in the nuddle, and tapered at

the edges in a vartety of ways known in the art.

Components of the disposable absorbent article (i.e., diaper, disposable pant, adult
incontinence article, santtary napkin, pantiliner, ete.) described 1o this specification can at least
partially be comprised of bio-sourced content as described in US 2007/0219521A1 Hird et al
published on September 20, 2007, US 2011/0139658A1 Hird et al published on Junc 16, 2011,
US 201 1/0139657A1 Hird et al published on Fune 16, 2011, US 2011/0152812A1 Hird ot 4
published on June 23, 2011, US 201 1/013966241 Hird ¢t al published on June 16, 2011, and US
2011/0139659A1 Hird et al published on June 16, 2011, These components include, but are not
limited to, topsheet nonwovens, backsheet films, backsheet nonwovens, side panel nonwovens,
barrier leg cuff nonwovens, super absorbent, nonwoven acquisition layers, core wrap nonwovens,

adhesives, tastener hooks, and fastener landing zone nonwovens and film bases.

In at least one embodiment, a disposable absorbent article component comprises a bio-
based content value from about 10% to about 100% using ASTM D6866-10, method B, in
another embodiment, from about 25% to about 75%, and in yet ancther embodiment, from about

580% to about 60% using ASTM D6R66-10, method B.



WO 2015/200735 PCT/US2015/037852

In order to apply the methodology of ASTM B6866-10 to determine the bio-based
content of any disposable absorbent article compounent, a representative sample of the disposable
absorbent article component nwst be obtained for testing.  In at least one embodiment, the
disposable absorbent article component can be ground into particulates less than about 20 mesh
using known grinding methods {e.g., Wiley® mill}, and a representative sample of suitable mass

taken from the randomly mixed particles.

T at least one embodiment, at least the HIPE foam or the polyurethane foam comprises a
bio-based countent value from about 10% to about 100% using ASTM D6R66-10, method B, in
another embodiment, from about 25% to about 75%, and in yet another embodiment, from about
50% to about 60%. Foam pieces may be made from bio-based content such as monomers as

described in US2012/0108692 A1 Dyer published May 3, 2012,

In order to apply the methodology of ASTM D6866-10 to determine the bio-based
content of any foam picce, a representative sample of the foam picce nwust be obtained for
testing. In at least one embodiment, the foam piece can be ground into particulates less than
about 20 mesh using known grinding roethods (e.g., Wiley® mull}, and a representative sarple of

suitable mass taken from the randomly mixed particles.

Validation of Polvmers Derived from Renewable Resources

A suitable validation technique is through “C analysis. A small amount of the carbon

. . . . R .14
dioxide in the atmosphere s radicactive. This 7C

carbon dioxide is created when nitrogen is
struck by an vltra-violet light produced neutron, causing the nifrogen to lose a proton and form
carbon of molecular weight 14 which is immediately oxidized to carbon dioxide. This radicactive
isotope represents a small but measurable fraction of atmospheric carbon. Atmospheric carbon
dioxide is cyeled by green plants to make organic molecules during photosynthesis. The cvele is
completed when the green plants or other forms of life metabolize the organic molecules, therehy
producing carbon dioxide which is released back to the atmosphere. Virtually all forms of life on
Earth depend on this green plant production of organic molecules to grow and reproduce.
Therefore, the “C that exists in the atmosphere becomes part of all life forms, and their
biological products. In contrast, fossil fuel based carbon does not have the signature radiocarbon

ratio of atmospheric carbon dioxide.

Assessment of the renewably based carbon in a material can be performed through

standard test methods. Using radiocarbon and isotope ratio mass spectrometry analysis, the bio-
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based content of materials can be determined. ASTM International, formally known as the
American Society for Testing and Materials, has established a standard method for assessing the

bio-based content of materials, The ASTM method is designated ASTM D6RG6-10,

The application of ASTM D6ERGH-10 to derive a "bio-based content” is built on the same
concepts as radiocarbon dating, but without use of the age equations. The analysis is performed
by deriving a ratio of the amount of organic radiocarbon (**C) in an unkaown sample to that of a
modern reference standard. The ratio is reported as a percentage with the units "pMC" (pereent

modern carbon}.

The modern reference standard used in radiocarbon dating is a NIST (National Institute of
Standards and Technology) standard with a known radiocarbon content equivalent approximately
to the yvear AD 1950, AD 1950 was chosen since it represcuted a time prior to thermo-nuclear
weapons testing which introduced large amounts of excess radiocarbon into the atmosphere with

cach explosion (termed "bomb carbon'), The AD 1950 reference represents 100 pMC.

"Bomb carbon” in the atmosphere reached almost twice normal lovels in 1963 at the peak
of testing and prior to the treaty halting the testing. Hs distribution within the atmosphere has
been approximated since its appearance, showing values that are greater than 100 pMC for plants
and animals living since AD 1950, U's gradually decreased over time with foday's value being
near 107.5 pMC. This means that a fresh biomass material such as corn could give a radiocarbon

signature near 107.5 pMC.

Combining fossit carbon with present day carbon into a material will result in a dilution
of the present day pMC content. By presuming 107.5 pMC represents present day biomass
materials and 0 pMC represents petroleum derivatives, the measured pMC value for that material
will reflect the proportions of the two component types. A material derived 100% from present
day sovbeans would give a radiocarbon signature near 107.5 pMC. If that material was diluted
with 50% petroleum derivatives, for example, it would give a radiocarbon signature near 54 pMC

{(assuming the petroleum derivatives have the same percentage of carbon as the soybeans).

A biomass content resulf is derived by assigning 1060% equal to 107.5 pMC and 0% equal
to O pMC. In this regard, a sample measuring 99 pMC will give an equivalent bio-based content

value of 92%.
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Assessment of the materials described herein can be done in accordance with ASTM
D6866. The mean valoes quoted in this report encompasses an absohite range of 6% {plus and
minus 3% on either side of the bio-based countent value) to account for variations m end-
component radiocarbon signatures. It is presumed that all materials arc present day or fossil in
origin and that the desired result is the amount of bicbased component "present”™ in the material,

not the amount of bicbased material "used” in the manufacthuring process.

The absorbent structure may serve as any portion of an absorbent article.  In an
embodiment, the absorbent structure may serve as the absorbent core of an absorbent article. In
an embodiment, the absorbent structure may serve as a portion of the absorbent core of an
absorbent article. In an embodiment, more than one absorbent structure may be combined
wherein each absorbent structure differs from at least one other absorbent structure in cither the
choice of open cell foams or in the characteristics of the open cell foams. The different two or
more absorbent structures may be combined to form an absorbent core. The absorbent article

may further comprise a topsheet and a backsheet.

In an cmbodiment, the absorbent structure may be combined with any other type of
absorbent layer such as, for example, a laver of cellulose, a layer comprising superabsorbent
gelling materials, a layer of absorbent airlaid fibers, a layer of spunlace fibers, or a laver of
absorbent foam. Other absorbent layers not histed are contemplated herein. In an embodiment,

the absorbent structure may comprise superabsorbents.

Spuniace fibers may be carded staple fibers that can be manufactured from an assortment
of suitable fiber types that produce the desired mechanical performance and fluid handling
performance. In some embodiments, the carded staple fibers may be formed from a combination
of stiffening fibers, absorbing fibers and filler fibers, as further detailed in U8, Provisional
Patent Application No. 62/008,677, filed on June 6, 2014,

In an embodiment, the absorbent structure may be utilized by itselt for the absorption of

tluids without placing it into an absorbent article.

According to an embodiment, an absorbent article can comprise a hiquid pervious
topsheet. The topsheet suitable for use herein can comprise wovens, non-wovens, and/or three-
dimensional webs of 38 higuid impermeable polymeric film comprising hquid permeable
apertures, The topshect for use herein can be a single layer or may have a multiphicity of layers.
For example, the wearer-facing and contacting surface can be provided by a film material having

apertures which are provided to facilitate liguid transport from the wearer facing surface towards
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the absorbent structure. Such liquid permeable, apertured films are well known in the art. They
provide a resilient three-dimensional fibre-tike structure. Such films have been disclosed in detail
for example in US 3929135, US 4151240, US 4319868, US 4324426, US 4343314, US 4591523,
US 4609518, US 4629643, US 4695422 or WO 96/00548.

Espectally when the absorbent article finds utility as a sanitary napkin or panty liner, the
absorbent article can be also provided with a panty fastening means, which provides means to
attach the article fo an undergarment, for cxample a panty fastening adhesive on the garment
facing surface of the backsheet, Wings or side flaps meant to fold around the crotch edge of an

undergarment can be also provided on the side edges of the napkin.

FIG. T shows a SEM micrograph of a cross section of an absorbent structure 10 having a

HIPE foam 20 associated with a polyurethane foam 30 taken at 15x magnification,

FI1G. 2 shows a SEM micrograph of a cross section of an absorbent structure 10 having a
HIPE foam 20 associated with a polyurethane foam 30 taken at 200x magnification. As shown in
FIG. 2, the polyurethane foam 30 is associated with the HIPE foam 20 at an interface 25 such

that the matenials are m direct contact,

FIG. 3 shows a SEM micrograph of a cross section of an absorbent structure 10 having a
HIPE foam 20 associated with a polyurethane foam 30 taken at 2500x magnification. As shown
in FIG. 3, the polyurethane foam 30 is associated with the HIPE foarn 20 at an interface 25 such

that the polyurcthane foam 30 penetrates the HIPE foam 20,

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Insicad, unless otherwise specified, cach such
dimension is mitended to mean both the recited vahie and a functionally equivalent range
surrounding that vahue, For example, a dirsension disclosed as “40 ram” is intended to mean
“about 40 mm.”

Values disclosed herein as ends of ranges are not to be understood as being strictly
timited to the exact numerical vahies recited. Tnstead, unless otherwise specitied, each numerical
range is intended to mean both the recited values and any integers within the range. For
example, a range disclosed as “1 to 107 is intended to mean “1,2,3,4, 5, 6,7, &, 6, and 0.7

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

or definition of a term in this document conflicts with any meaning or definition of the same term
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in a document incorporated by reference, the meaning or definition assigned to that term in this
document shall govern.

While particular embodiments of the present mvention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
meodifications can be made without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention,
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CLAIMS

What is claimed is:

(v

o.

An absorbent structure comprising a High Internal Phase Emulsion foam, wherein the

High Internal Phase Eroulsion foarn is associated with a polyurethane foam.

The absorbent structure of claim 1, wherein the absorbent structure comprises between

196 and 99% of the polyurethane foam.

The absorbent structure of any of the preceding claims, wherein the High Internal Phase
Emulsion foam comprises pores, wherein the polyurcthane foam comprises pores,
wherein the pore size of the High Internal Phase Emulsion foam is bhetween 0.03% and
99% of the pore size of the polyurethane foam, preferably between 0.1% and 809% of the
pore size of the polvurethane foam, more preferably between 1% and 50% of the pore

size of the polyurethane foam.

The absorbent structure of any of the preceding claims, wherein the absorbent structare
has an absorption capacity between 10 g/g and 200 g/g.
The absorbent structure of any of the preceding claims, wherein the absorbent structure

further comprises a second polyurethane foam.

The absorbent structure of any of the preceding claims, wherein the absorbent structure

further comprises superabsorbents.

The absorbent structure of any of the preceding claims, wherein the polyurcthane foam is

associated with the HIPE foam in the form of siripes, dots, or discrete areas,

The absorbent structure of any of the preceding claims, wherein the absorbent structure is

used as an absorbent core for an absorhent article,

The absorbent structure of any of the preceding claims, wherein the High Internal Phase
Emulsion foam or the polyurethane foam comprises a bio-based content value from about

10% to about 100% using ASTM D6866-10, method B.
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10. The absorbent structure of any of the preceding claims, wherein the absorbent structure is
an absorbent core in an absorbent atticle comprising a topsheet, a backshect, and the

absorbent core.
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