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The present invention relates to a multifunctional particulate additive for
personal care and cosmetic formulations, and a process of making the same. More

specifically, it relates to the following:

1) an additive composition that when added as a component in personal
care and cosmetic formulations, can simultaneously serve one or more of the
following purposes: 1) improve the efficacy of sunscreen actives used as ultraviolet
radiation (UVR) filters, i1) thicken hydrophilic solvents such as water, glycols,
glycerine, and alcohols or mixtures of these solvents, iii) emulsify and stabilize oil

droplets in oil-in-water (O/W) emulsions, and iv) function as an antioxidant;

i) an additive that comprises a particulate-based thickener/gellant such as
smectite clays and/or a particulate-based UV-filter such as titanium dioxide or zinc
oxide, and certain types of dispersants or surface-modifiers for these particulate

materials;

1i1) natural polymer-based surface-modifiers that contain polarizable
functional groups such as phenolic, catecholic, and other aromatic groups, as well as

hydrogen bond-forming groups such as hydroxyl, phenol, carbonyl, and carboxyl



groups, which in turn enable the adsorption of these macronol ecul es on a
variety of particulate surfaces; iv) natural polymer-based04 AUG 2009
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mul tifunctional additive, that can emulsify and stabilize oil droplets
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stability (stability against coagulation) of such suspended particles, which in turn
promotes and/or preserves the thickening or UV-filtering ability of these particulate

substances in cosmetic dispersions;

vi) an additive that can enhance the effectiveness of organic sunscreen-
actives, and thus increase the sun protection factor (SPF), a measure of efficacy of

UV-filters, of sunscreen products containing these UV-filters;

vii)  the use of natural polymer-based surface-modifiers as components in
the multifunctional additive, that are essentially polyphenols, by virtue of which the

additive delivers antioxidant functionality;

viii) the use of surface-modifiers as components in the multifunctional
additive, that are natural polymers, used in combination with natural thickeners, such
as smectite clays, and natural particulate UV-filters, such as titanium dioxide and zinc
oxide, catering to the consumer demand for the use of natural ingredients in

cosmetics;
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aggregated platelets (tactoids) engage in interparticle associations with
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Eitlto%%rasl colorants, and hair styling aids; liquid makeups, foundations, shaving
creams and lotions. The additive can also be used in topical pharmaceutical
formulations that can benefit from enhanced protection of the skin from harmful UV
rays. The foregoing personal care, cosmetic, and pharmaceutical products can be in

the form of oil-in-water emulsion or water-mn-oil emulsion, or gel.

BACKGROUND OF THE INVENTION

I. Particulate-based Thickener

Smectite clays are a class of inorganic particulate materials that occur as
stacks of individual, planar silicate layers referred to as platelets in the clay-literature.
Examples of smectite clays include montmorillonite, bentonite, bidelite, hectorite,

saponite, and stevensite.

These clays are popular particulate gellants or thickeners for aqueous
compositions, particularly oil-in-water (O/W) emulsions. Fundamentally, the
formation of particulate gels is a manifestation of suspended colloidal particles

forming a network structure that entraps and thus immobilizes the suspending
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pl anar clay particles in a flowfield,my al so contribute to the
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that they canyhiefBhiteadQ@UWinth déRtdskaR iRdpattR1s RGidration distance, is required for
suspended particles to associate with their neighbors. An increase in the number-
concentration of particles will tend to reduce their separation distances, an effect that
could be especially dramatic for planar particles since the separation distance between
two adjacent platelets will vary along their lengths when their faces do not align in
parallel configuration. Nonetheless, too strong an attraction between adjacent clay
platelets may draw them into strong association or coagulation, minimizing the
particle number-concentration, - once such coagulation occurs via face-to-face
associations. In fact, it is these attractive forces that hold the clay platelets together in

a stack.

Considering the above, the key to making clay-based gels is to ensure that
there 1s sufficient interplatelet repulsion for the clay platelets to exfoliate (delaminate
or deflocculate) under shear, releasing a large number of platelets as individual
platelets or tactoids having fewer stacked platelets, that would thep be available to
form a particle network. On the other hand, in order to form a voluminous network

structure, the net interaction (the sum of attractive and repulsive forces) between the
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would require tuning of interplatelet forces, such as by modification of the clay-

surface. Adding complexity, these attractive and repulsive forces may vary with the
properties of the suspending medium. Evidence of this may be found in that the clay-
based gels form far more easily in pure water than in hydrophilic organic solvents

such as glycols, glycerols and alcohols.

It is therefore an object of the present invention to modify the surface of a
particulate thickener/gellant, preferably a smectite clay, in a manner that provides for
achieving the thickener-performance of the particulate material in water and/or i one
or more hydrophillic solvents, particularly the solvents used in personal care and
cosmetic product manufacturing. An underlying goal of such clay-surface
modification is to stabilize the clay platelets against strong face-to-face aggregation,
such that the suspended-state of the delaminated platelets may be preserved over

extended time.
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ef fective BeaggPagtenlate SwrsctieemSoccul ation, coul d ensure such a
finely-divided state of the particulate U/R- filter materials, and
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in smectite clay dispersions. Therefore, critical object of the
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formulations, which contain one or more particulate UVR-filter miaterials in the form
of highly deflocculated particles. Such a state of dispersion is attained and preserved
by using dispersants (surface-modifiers), particularly, non-gum, non-starch, natural
polymers, in order to meet the consumer demand for the use of natural ingredients in
cosmetic products. Since the aforementioned additive may also contain one or more
water-swellable, layered silicates as thickeners, in addition to one or more particulate
UVR-filters, yet another object is to include those natural polymers in the additive,
that can serve as dispersants both for layered silicate and particulate UVR-filter

materials.

However, a strong dispersing effect of a dispersant on clay platelets may tend
to oppose thickeming or gelation in smectite clay dispersions. Therefore, a critical
object of the present invention is to identify and use those natural polymers as
dispersants or surface-modifiers that can deflocculate particles of UVR-filters

..

effectively, while facilitating exfoliation of clay platelets and stabilizing the same

against face-to-face coagulation, without strongly impeding thickening or gelation by



the clay platelets. Polyphenolic conpounds are known for the{j,{Ag{%)iz[jggty to
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bigger oil droplet) over extended time. The prior art teaches that even finely divided
solid particles of latex, shale, clay, and other solid particles can stabilize emulsified
oil droplets by adsorbing at the oil-water interface. Thickeners are added to
emulsions for stabilizing emulision droplets against sedimentation, a process known as

creaming for O/W emulsions.

An additional object of the present invention is to use one or more natural
polymer-based surface-modifiers for the particulate components of the disclosed
mulfifunctional additive, wherein the surface-modifier can also serve as an emulsifier
in personal care and cosmetic compositions. Conceivably, once surface-modified by
such a polymer, the particulate components of the additive, such as smectite clays
and/or the metal oxide-based UVR filters, may be rendered in a form where they may
actually contribute towards emulsion-stabilization by adsorbing as colloidal solids at

the oil-water interface.
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Nonetheless, during the course of the present invention, it was found that

increased SPF of organic sunscreen formulations could not be achieved m every case,
even though the formulations contained particulate materials including titanium
dioxide (TiO;) at relatively high concentrations. Given, however, that the TiO,
material used was a pigment-grade material with an average primary particle size of
0.3 micron and a maximum particle size of 1 micron, rather than the particulate TiO,
prescribed in EP 0 619 999, with an average primary particle size of less than 0.2
micron. Obtaining particulate materials such as inorganic oxides and silicates with an
average primary particle size of less than 0.1-0.2 micron will require expensive
milling or separation techniques. It is, therefore, an object of the present invention to
be able to produce a particulate-based additive for cosmetic and personal care
products, which can enhance the SPF of organic sunscreens, even when the average
primary particle size for the particulate components of the additive is larger than 0.2
micron. In such an additive, the particulate components, preferably, do not just

include an inorganic oxide including the inorganic UVR-filters, but also a smectite



hydrophilic solvents used in the manufacturing of cosnetic a onal
care prdv¥Qeres23W so, as indicated earlier, an essenti al P§OyERYR/0BH3t he
present invention is that the particulate conponents of the

mul tifunctional additive disclosed herein would have to be surface-
nodi fi ed necessarily with a natural _Qp_I ynmer, and to achieve the full
advant age of the present invention, 'wth a polyphenolic natural polyner,
such that the additive may_ _provide for antioxidant functionality. \Wile
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enabl e t he npegireiant esy tmoleeulanat Styudterpbleatmng anroirpenents éfor @xuhplt, pienockd | ed

"steric repulsion" in.cQllojd literature. |f these I rs are ionic,
their adsos&qpa}ﬁatnwmﬂﬁﬁﬁ% I i HIOCHOR S ) WHioNIdaRt- @fﬁﬁ@%ﬁtﬁ%@m are
surfaces, whi&ny Bof YER bEBURC! & FBA&LBA Bﬂcﬁsédefslugﬁﬁgle%%r %%I’&Fﬂe.t he

coat ed- sur faces,” since the surfaces carry a arge.
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in the prior art as "organgcl ays"” treating them with _quaternar
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5,358,562, 5,407,477, and 5,634,969). Modification of

-9- clay such that the additive may provide for thickening qf‘hgﬁﬂbﬁﬁ? on of

V. Surface-Modifiers

Polymers and surfactants are often used in modifying particle surfaces to
achieve various properties, including the properties that provide for interparticle
repulsion. It has been found that polymers, when adsorbed on particle surfaces, in an
amount sufficient to cover more than 50% of the particle surface area, generally
enable the particles to mutually repel one another due to what is called "steric
repulsion” in colloid literature. If these polymers are ionic, their adsorption on
surfaces imparts an electrical charge to the surfaces, which in turn leads to an
electrostatic repulsion between the coated-surfaces, since the surfaces carry a like

ionic charge.

Traditionally, clay platelets have been modified to produce what is known n
the prior art as "organoclays" by treating them with quaternary surfactants that can
adsorb on the clay-surface via ion exchange (for example, as described in U.S. Patent

Nos. 5,075,033, 5,164,433, 5,358,562, 5,407,477, and 5,634,969). Modification of
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synthetic polyners has al so been achieved in the prior art { U%.ﬁ5see

U. S. Patvwean2D&e316, 721, 306) . When using either a non-i oni cP@DLyImEB33E. g,
pol yvi nyl al cohol) or a polyelectrolyte (ionic polynmer) for nodifying
the surface of clay to be used as a thickener, the nol ecul ar weight, the
nol ecul ar structure or shape, and thi charge density of the polyner are
i nportant considerations. This is bée %dse the | arge spatial expansion of
a high nol ecul ar weight, Iinear polynmer (e.g., polyvinyl alcohol,

pol yacryl atkeys pylagserpirgnknesn |sytheiepolymerd basdalse been atigevedrigshe papt ert

repul si on that 0 thickening. Additionally, a polyelectrolyte
(e.g., pol %r%earﬁé’) Bgﬁ%f’ﬁs‘& §1’Jgélgﬁﬂr’bharge density when adsorbed on the
surface of dispersed particles may produce a strong electrostatic

repul sion between the particles, which again nay not be favorable for
t hi ckeni ng. Al s&Vhen psingelegbenr @l por-igric hpelymiey hech apglevikyh saltghoayrbe

ble t intain flexible, il-1ik f. ti th t t ,
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associ ations required for thickening. Furthernore, for exanple, )
ani oni ¢ poflsnsitgefthe pelymsr ate imporink jopsidprabipgh  Thiarig becagenthietlgrge spgtial

experience_ a strong.repulsion froma particle that already has an anionic
Surface chElBoRRact o Bk pitecul R "Weiphh e linda cact Pl o & BT, Bl c
surface- npelivhirglatd, porpkpehe Qllfohate)PRhaY il€ddetds HIbALLaridRatelf@ kdpubSom thitke
charge. Additionally, a polyelectrolyte having a higher charge density,

is |ikely mgymepese thirkgiéng. "AdditionsHyl » golxelectabide t(p&r afdyasrdatehwath a
SeinE Y GheT= _ : |
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is to use padtiongutlattrost@iyr ecpulsionibesvetn thespartishn] svifich dghin pat hewlbat e
materials contained in the disclosed nmultifunctional additive for
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steric repulsion, over a wide range of ionic strength, thus making it difficult for an
added electrolyte to induce interparticle associations required for thickening.
Furthermore, for example, an anionic polyelectrolyte with a relatively high charge
density, may experience a strong repulsion from a particle that already has an anionic
surface charge and, therefore, it may be impossible for such an anionic surface-
modifier to adsorb onto a particle surface that carmes a like charge. Additionally, a
polyelectrolyte having a higher charge density, is likely to have a higher
"hydrophilicity”, and therefore a lower affinity for hydrophobic surfaces, such as the

surface of an oil droplet in an emulsion.

Yet another object of the present invention, therefore, is to use particular
macromolecules as dispersants for the particulate materials contained in the disclosed
multifunctional additive for cosmetic compositions, that aveid the above-described
complexities associated with the use of polymeric surface modifiers. A related object
1s to identify and use those macromolecular surface-modifiers that can provide for

emulsifier/stabilizer functionality.



is to identify and use those macronol ecul ar surface-nodifiers that can
provide for emulsifier/stabilizer functionality. 0 4 AUG 2dbsAVEDIIG)
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for mul at 8P8R4 ve a nultifunctional additive that not o‘?@ LS as a
t hi ckener/gell ant but also offers one or nore additional features, such
as enhancenent of LTV-protection, antioxidant functionality, humectancy,
reduced skin irritation, and consuneriipercepti on-rel ated val ues such as
"natural additive". A further object of the present invention, therefore,
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VI. Natural Polynmers as Surface-nodifiers_Natural anionic polymers such

as |ignin, 3ddijisaslicpterrs: suchipsramhancemirat phRYapwtecagsortiogidaphfingtenality,
Y ) e o _
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particl es i'RatupdapeifiseONs farhebiet oNthe plEsearinadition] theR@bneNBNS select and
essentially pol yphenols, have avariety of functional _glrﬁoups including
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car boxyl i c,benefits. car bonyl groups. Their nol ecul ar weight may vary from
about 2,000 to about 200,000 or higher. Because of their functional
groups and structural properties, these macronolecules can attach.onto a

variety of ﬁpbstﬁm?ﬁp@@nmﬁ sidaftieds hydrogen bonding, van der

Waal s, electrostatic, and hydrophobic Interactions, as well as
surface-conplexation with nultival ent cations such as cal cium al um num

and magnesi um MNegimpagohi¢idnaks, sucthay lght, dgpenildatphe@ate carb tannate
antioxi dants. Although | i%ni n ag%el i.gnosul fopate may be regarded as high
mol ecul ar VSRR VaRRle RAICHO FYRSES, DAt biydropaiiic ydsephobic; pad sggasy

from those fiyeldafgalor PALASERLnE or emulsifiers/stabilizers for these particles in

suspensions or emulsions. These aniomic polymers, essentially polyphenols, have a
variety of functional groups including polarizable groups (that favor van-der-Waals
interaction-driven adsorption) such as phenolic, catecholic, and other aromatic groups,
as well as hydrogen bond-forming groups such as phenolic, hydroxyl, carboxylic, and
carbonyl groups. Their molecular weight may vary from about 2,000 to about
200,000 or higher. Because of their functional groups and structural properties, these
macromolecules can attach onto a variety of substrates via mechanisms such as

hydrogen bonding, van der Waals, electrostatic, and hydrophobic interactions, as well
as surface-complexation with multivalent cations such as calcium, aluminum, and

magnesium. Being polyphenols, they are expected to serve as antioxidants.

Although lignin and lignosulfonate may be regarded as high molecular weight,
anionic polymers, their conformnations differ vastly from those of linear polymers in
that they are highly cross-linked, network polymers having a molecular shape that is
often described as being spherical. When adsorbed on a surface or an interface, they
can stabilize suspended particles against coagulation via both electrostatic and steric

repulsions. However, because of their near-spherical shape, the spatial range of steric



that they are highly cross-linked, network polynmers having @ Bﬁé?cular
shape that is often described as being spherical. Wen ads 4 Bn a
surface WO 0an623Mt er f ace, they can stabilize suspended paP€TAP&#3aATai nst
coagul ation via both electrostatic and steric repul sions. However,
because of their near-spherical shape, the spatial range of steric 0 4
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not as long as that found with a |linéar, high nolecular weight polyner.
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be |l ower for humates than for synthetic polyel ectrolytes such as
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a dosage w%nég?&ofﬁmmﬁé%& a@émqugewoa@s%eﬁ 10y gpates, dh@uANCHEOURS; SHABFSI ng
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The use of Ii%n't}%?, H}gnos | f onat es, .humates, and tannates as . .
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di scl osed ki, Wﬂlﬁﬁat@E)BI)jn'ibr_Iﬁ%ﬁ%tdeﬂ&c%lﬁﬂo IEb R0 B dnikEe! clays
applications. These include drilling fluids, oil
into their individual platelets and/or into thin stacks of platelets (tactoids) under an
applied shear. Once a large number of suspended platelets and/or tactoids are made
available, an electrolyte is added at a dosage where 1t brings about such association
between the neighboring delaminated platelets, that produces thickening of the slurry,
avoiding the strong face-to-face association between the platelets.  Suitable

electrolytes are, for example, sodium chloride and potassium chlonde.

The use of lignins, lignosulfonates, humates, and tannates as dispersants,
emulsifiers/stabilizers, and surface-modifiers has been disclosed in the prior art in
connection with numerous industrial applications. These include drilling fluids, oil
well cementing, dyes and paints involving organic and inorganic particulates,
concrete, gypsum, ceramics and bricks, paper-sizing, wax, drilling fluid, and asphalt
emulsions, binding and briquetting aids, and flotation reagents. In the studies that led
to the present invention, natural polymers selected from the lignosulfouates, lignins,
and humates were evaluated as dispersants for particulate gellants (e.g. smectite clays)
and particulate UVR-filter materials to be used in cosmetic formulations. These

polyphenolic natural, surface-modifiers, that can serve as antioxidants, have been
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particul ates, concrete, gypsum ceram cs and bricks, paper-sizing, wax,
drilling¥PIgPe31%hnd asphalt enul sions, binding and bri qutV#g47ds, and
flotation reagents. In the studies that led to the present invention,
natural polyners selected fromthe |ignosul fouates, lignins, and humates
were eval uated as dispersants for parfgiculate gellants (e.g. snectite
clays) and particulate UVR-filter materials to be used in cosnetic
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unexpected conbinatioh of properties to personal care and cosnetic
conposi t i orntdickemung, fHFenhandamdndandgmubificativhisabehzation. and

enmul sification/stabilization. VII. Process for Miking the Miltifunctional
Additive In the prior art, surface-nodified clays have been nmade using

two processef, tﬁ%e@f@rﬂfﬂiiﬁékﬁé’l&’ﬁﬁtifdﬂch@iﬁﬁl-A&@itﬁ@e first process, a

surface-nodi fyi ng reagent 1s adde to an aqueous clay-slurry and the
resulting mxture is agitated for a given period of time during which
t he reagent is dhlthevpdot art, swdre-médified clayohaex bbanmaie wsing tivbeproteayes

face. Af | et | f t tion, the sl is. filtered,  and
Che 111t er e Sy o8 RGpts B hs B Pebison sudeambdbing reascit ngadet
the second gehhgdeodsh@a byl hd B rESMHRE ALARE W ddtateRrop urgi@e?rlgqéﬂaal diying

reagent, followed by drying and pulverizing of the extruded erial.
d early, irimhdengwbicbdbessagsaiiealdwebt Trgaathie.g., tppeexchanged withutbh clay

dryi ng and verjzin re required. .Al's in ord tq real.ze, the
funct Tonal it FaomAtfor Bt e “Bh AR i e b b Rise e
del am nat i qi¥e@fanti Palvetiayd tdprdtitethe nidigaPaiadl IR USiRBn® A, Bich@dy is
co-existing particulate, the particul ate-based products nade by the

f or egoi ng prbvdet edongouWith hilige sufadsempdifiing oreagent. | followegeby of‘nlaﬂ}l/ngcaﬂﬂé or
CoSTet L, SSRGS E PRBHERERRE. SRl FBOL
invention idperatibfs, 8hen & diythgdareiipd Cerdzist) i@ eRuiredi fAlas iparder eteatlige Brsed
additive f Oanctional properties (e.g., thickening) that require adequate delamination of the clay-
platelets or good dispersion of any other co-existing particulate, the particulate-based
products made by the foregoing processes would have to be incorporated into
personal care or cosmetic formulations using high-shear mixing processes. An
important feature of one embodiment of the manufacturing method of the present
invention 1is, therefore, to produce a surface-modified particulate-based additive for
personal care or cosmetic formulations in a manner and form that allow one or more
of the aforementioned costly processing steps to be avoided, and provide for a great

degree of simplicity and ease in incorporating the additive into personal care,

cosmetic, and pharmaceutical formulations.
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per sonal care, and topical

In accordance with a preferred embodiment of the present invention, cosmetic
and personal care compositions, requinng one or more of the functional properties
listed above, can be manufactured using the multifunctional-additive compositions of
the present invention. Such an additive preferably contains one or more particulate-
based thickeners, such as a smectite ¢lay, colloidal silica, laponite, and/or alumina,
and most preferably one or more smectite clays. According to one important
embodiment of the present invention, the thickener particles are co-dispersed with
particles of one or more particulate UVR-filters such as titanium dioxide, zinc oxide,
or SUNSPERE (available from Intemmational Specialty Chemicals, ISP), and most
preferably with the natural particulate sunscreens such as the metal oxides. Another
important component of the multifunctional-additive compositions is a dispersant or
surface-modifier for the foregoing particulate materials, selected from the family of
polyphenolic, natural polymers such as lignosulfonates, lignins, humates, tannates,
and denivatives thereof. In addition, these compositions optionally include one or
more of the following components: electrolytes, defoamers, humestants, emollients

for cosmetics, preservatives, whiteners, and the like.
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10% by weight liquid, or less. As yet another way of producing the compositions of
the present invention, the particulate-based thickener and/or the particulate UVR-
filter, and the foregoing natural polymer-based dispersant, may be added individually
as components of a cosmetic formulation intended to contain the particulate

material(s) as being dispersed in a hydrophilic solvent.

According to a preferred method of making the multifunctional additives of
the present invention, in the form of a shury-based additive-concentrate (e.g.,
hydrogel), a mixture of a smectite clay and a particulate UVR-filter (TiO; or ZnO) 1s
added to an aqueous solution of the natural polymer (e.g., lignosulfonate), containing
the dispersant at a dosage in the range of about 0.05-300% based on the total dry
weight of the clay and the particulate UVR-filter, more preferably about 5-50% based
on the dry weight of the particulate materials, and most preferably about 10-30%
based on the dry weight of the particulate materials. The amount of clay and
particulate UVR-filter material added is preferably in the range of about 1-65% by
weight, based on the total weight of the slurry. The weight ratio of clay and TiO; in
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incrementally to the honogeni zed slurry of the
solution of the natural polymer (e.g., lignosulfonate); ii) the resulting slurry is
homogenized in a high shear/impact device (e.g., rotor-stator mixer) for about 5-10
minutes; ii1) smectite clay is added incrementally to the homogenized slurry of the
UVR-filter while the slurry is kept under low-shear agitation using a paddle mixer or
the like; and iv) the resulting mixture is fed to and passed through a high shear/impact
device (e.g., pressure-homogenizer, colloid mill) for one to three times. The aqueous
solution of the dispersant contains the dispersant at a dosage in the range of about
0.05-300% based on the total dry weight of the ﬁmiculate materials, more preferably
about 5-50% based on the dry weight of the particulate materials, and most preferably
about 10-30% based on the dry weight of the particulate materials. The amount of
clay and particulate UVR-filter material added is preferably in the range of about 1-
65% by weight, based on the total weight of the slurry.

The mastergel can be subsequently diluted in a desired hydrophillic solvent
using a mixer, before or during the preparation of a2 cosmetic product. It may be noted
that in a preferred embodiment, a water-content of at least about 8%, preferably about

10% to about 30% by weight, based on the total weight of the natural polymer (e.g.,
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As used herein, the word "particulate” refers to any organic or inorganic
material so long as it is available as solid or liquid particles that do not dissolve in
hydrophilic liquids, such as water, a hydrophilic organic liquid, and mixtures thereof,
included as a component in the compositions of the present invention. Particulate
further refers to any organic or inorganic material so long as it is contained in the
foregoing compositions in the form of solid or liquid particles dispersed or emulsified
in a hydrophilic liquid. Any particulate material that is either a thickener or a UVR-
filter is useful in accordance with the present invention so long as it has a particle size
distribution such that at least 90% of the particles have a size less than or equal to 30
microns. Preferably, at least 90% of the particles of the particulate

adsorbent/absorbent material are colloidal in size {< 1 micron).

Although the natural polymer-based dispersants or surface-modifiers
contained in the aqueous mastergel are non-gum and non-celiulosic natural polymers,
the mastergel may contain one or more additional thickening agents l?esides swellable
layered silicates, including gums and cellulosics, as well as proteins and

polyacrylates. The amount of such a gellant may vary from about 0.1-5% of the
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molecular weight of these dispersants is in the range 5,000-100,000. Examples of
some preferred lignosulfonate and humate products for producing the additive
disclosed herein include Ultrazine NAC, Vanisperse A, Maracell XC-2 (sodium
hegnosulfonates from Borregaard LignoTech, BLT), Borresol HA-2 (a potassium
humate from BLT, but used in the sodium-form after base-exchanging), and Enersol

SC (a sodium lignosulfonate from American Colloid Company).

Derivatives of the foregoing natural polymers that are useful in making the

multifunctional additive of the present invention include the following:

oxidized (for example, using air, ozone, and/or hydrogen peroxide) lignosulfonate

or oxidized lignin;

¢ co-polymers of lignosulfonate or of lignin with acrylate, acrylamide, styrene
sulfonate, and napthalene sulfonate derivatives;

* azolignosulfonate and azolignin;

e formaldehyde condensate of lignosulfonate or of lignin or of humate or of tannate;
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pol yhydric al cqiigksobdal pripBriddd@XkhOvarkiud REV Bbredients included in mastergel
(or additive-concentrate) compositions are given in Table I, based on the total weight
of the mastergel. It should be noted, however, that in accordance with one
embodiment of the present invention, the additive-concentrate would invanably
contain one or more particulate material. The preferred dosage range of mastergel
compositions for incorporation into a cosmetic formulation is 0.5-100% by weight,
based on the weight of the formulation. However, in accordance with an important
embodiment of the present invention, cosmetic and personal care formulations can be
manufactured by adding in the key ingredients listed in Table I, individually as
components of the formulations. For such compositions of the present invention, the
dosage of each of the ingredients will be at per with that calculated based on
proportions of ingredients in mastergel compositions as shown in Table I and the

aforementioned preferred mastergel dosage.
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aforenmentioned preferred nasterjgel dosage. 0 4 AUG 2005 WO 02/ 062310
PCT/ US02/ 0333 -20- TABLE | Kely I|ngredient Preferreld omehe Wejghtient
Proportion by Functionality Wight based on the Wj gh[:9 a%fe Meister gel
Thi ckener Snectite Cays O - 65 % Particul ate UVR-H P M and ZnO 0O
- 65 % Natufa PO*I‘}S%‘EEnér' gnosul fonaigec 'tegﬁlags 0. 05 60% - ks gper sjant
Humat e Di spersion_Medium Water.| Hydrophilic 35 - 90% Qrganic Soljvents
Thi ckener Sup@agti@nate GEVRtFier Guns, FiOYan®P@ngacryl ates 0~ 65%
Natural Polymer Lignosulfonate, Lignin, 0.05 - 60%
Dispersant Humate
Dispersion Medium Water, Hydrophilic 35-90%
Organic Solvents
Thickener Supplement Getlatin, Gums, 0-5%
Polyacrylates
Functional Oils Vegetable and botanical 0-40%

oils, Silicone oils, Organic

Sunscreen

In order to illustrate the present invention clearly, the following data are

presented. The following examples and data are included as illustrations of the

invention and should not be construed as limiting the scope of the invention.

EXAMPLE 1

This example shows that, as compared to a linear polymer, such as a

polyacrylate, lignosulfonate and humate-based dispersants/surface modifiers allow a

higher level of thickening to be attained in smectite clay dispersions, while improving

the stability of these dispersions against strong coagulation.
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as limting the scope of the invention. EXAMPLE 1 This exanple shows
that, as conpared to a |inear polyneryy such as a polyacrylate,
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17-gram sa of a sodi.um bentonite (Polargel .NF from Aneri can Coll oi d
Conpany, Agge ‘?ﬁgglyéfdﬁféﬂhg’oma’gﬁl’?ﬁ@?@a’&ffi agﬁq £ PEASREF S ni ng 183 grams of

water, a given anount of a dispersant, and in sone cases certain anmounts
of an electrolyte, sodiumchloride (Nad), and a defoamer. The resulting
slurry was honogéndizsanissmple ofdarsodguh bertdrite Golargelghl frope ddeetiz@) Ooloidpm)

for a total Ccr)?n;))(elmi}?AEd)re wa%fadﬁegd tong Eches?)érsant solution containing 183 grams of water, a
given amount of a dispersant, and in some cases certain amounts of an electrolyte,
sodium chloride (NaCl), and a defoamer. The resulﬁng slurry was homogenized in a
Waring blender at "high" speed (22,000 rpm) for a total mixing time of 4 minutes.
The slurry was then transferred to a plastic cup and degassed under vacuum. The
Brookfield-viscosity of the slurry was recorded at vanous times measured from the
time of completion of degassing. The results of these slurry viscosity tests are shown
in Table II, with the "control" test indicating that no dispersant was used in the test.
Degassing was not carried out for the control tests, and the time periods for the
measurement of slurry-viscosity are counted from the time of completion of

homogenization.



The slurry was then transferred to a plastic cup and degassgd AUGAEH
vacuum The Brookfield-viscosity of the slurry was recorded at various

ti mes newsuRd@d2¥ibomthe time of conpletion of degassi ng. PTRASE8NE s of
these slurry viscosity tests are showmm in Table Il, with the "control"”
test indicating that no dispersant was used in the test. Degassing was
not carried out for the control tests%uand the tinme periods for the
measur ement of slurry-viscosity are c6unted fromthe tinme of conpletion
of honobgeni zation. D 4 AUG 2005 WD 02/ 062310 PCT/ US02/ 03373 -22- TABLE
|1 Test Dispersant Dispersant Tine, BrABKElId Viscosity # Dosage, hr. %
on clay 10 rpm 20 rpm No salt added 1 Control 0 0.25 3,760 72 7,000 2

Vani sperse A-10-0.-25-2 700 (sodiom-192—3-800—-i-ghostf-onate)—336 3,400
3 Borresol H/Ilegt |0 Dispsrsanto) Dispsasanky 1d3me, 7o BreekfisldYissgstys, poo 4
Pol yacryl at ¢ ) 25 250 Mv ¥ ®osag®, 192 60 |[sodiumsalt) 336 400 0.2 g
of Nad added 5 fontrol 0 0.25%b4,a80| 96 15, BUY, rpm 20 rpm
No salt added
1 Control 0 0.25 3,760
72 7,000
2 Vanisperse A 10 0.25 2,700
(sodium 192 3,800
lignosulfonate) 336 3,400
3 Borresol HA-2 10 0.25 1,000
{sodium 192 2,700
humate) 336 3,000
4 Polyacrylate 10 0.25 250
Mw = 8,000 192 400
(sodium salf) 336 400
0.2 g of NaCl added
5 Control 0 0.25 14,200
96 15,800
6 Vanisperse A 10 0.25 2,600
96 6,200 3,300
336 7,000 3,700
7 1 Borresol HA-2 10 0.25 900
96 2,800 1,800
336 3,200 2,300
8 Polyacrylate | 10 0.25 150
Mw = 8,000 96 400 300
336 600 300




6 Vani sperse A 10 0.25 2,600 96 6,200 3,300 336 7,000 3, g@qﬁ UG doggor r esol
HA-2 10 0.25 900 96 2, 800 1, 800 336 3,200 2, 300 8 Pol yacrylate 10 0. 25
150 Mv W@EIBBR3¥6 400 300 336 600 '500 0 4 AUG 2005 WO FETOE239B73

PCT/ US02/ 03373 -23- TABLE Il - CONTI NUED Test Di spersant Di spersant
Time, Brookfield Viscosity # Dosage, hr. %on clay 10 rpm 20 rpm 9

Pol yacrylate 10 0.25 500 Mwv = 32,008:;96 1,200 700 336 1,200 700 10
Borresol HA-2 30 0.25 500 192 2,200 i 200 336 2,400 1,400 11 Vani sperse

A 30 0.25 2000 . 192 l-'\ 4003 000—336—5-600-3- 00012 Dnl \lahruj ate 30 0.25
500 Mwv = g, 000 192 1,200 706ABBBEl 1 CSHSTBYGED1 5 g of Naal added
Test Dispersant | Dispersant { Time, Brookfield Viscosity
# Dosage, hr.
% on clay 10 rpm 20 rpm
9 Polyacrylate 10 0.25 500
Mw = 32,000 96 1,200 700
336 1,200 700
10 | Borresol HA-2 30 0.25 500
192 2,200 1,200
336 2,400 1,400
11 | Vanisperse A 30 0.25 2,000
192 5,400 3,000
336 5,600 3,000
12 Polyacrylate 30 0.25 500
Mw = 8,000 192 1,200 700
336 1,200 800
1.5 g of NaCl added
13 Control 0 0.25 16,400
192 35,200 18,000
336 33,000 17,500
14 | Vanisperse A 10 0.25 2,700
192 5,800 3,600
336 6,000 3,700
15 Polyacrylate 10 0.25 250
Mw = 8,000 192 2,000 1,400
336 2,000 1,700




13 Control 0O 0.25 16,400 192 35,200 18,000 336 33,000 17, (20@%42005
Vani sperse A 10 0.25 2,700 192 5,800 3,600 336 6,000 3,70

Pol yacr Waai2¢062000. 25 250 Mwv = 8,000 192 2,000 1,400 33®@CZ/@O0¢337700 0 4
AUG 2005 WO 02/ 062310 PCT/ US02/ 03373 -24- EXAMPLE 2 This exanpl e shows
that a |ignosul fonate-based di spersant/surface nodifier, which can

I nprove the colloidal stability of sgact ite clay dispersions, can al so
serve as an effective dispersant (of deflocculant) for titanium dioxide
(Ti @) such that a single dispersant can be used to enhance the
stability of a dispersion containi dgiAMBLEZ| ay and Ti 2. A 65-gam sanpl e
of pignment-grade Ti Q2 (obtained fromWittaker, Cark, & Daniels, Inc.)

was added to a spersa t solution.in a b nder ont ai ni

gi ven anount of Scﬁ’%‘ﬁ‘@ esghos t%‘ﬁ‘eaﬂ%ﬁs‘{}gg&t%e‘% ﬁésPE’isﬁ%’f%‘Ffta r{}’?fﬂﬁre of
the anat asy?hicﬁ%ﬂ‘xﬁ?ro@cQﬁe Ccﬁﬁldz{lmtﬁn ecﬁfeatqu Hjsb%rsioRE &ahaliso §é?€e
average primary particle size .3"mcron maxi num particle

size is 1 asiar effecths digmesant ¢of dbqeflctchelam)rﬁot itdanium| dloaldb (Te3Q such hieat a

di sper sant s tion contained,120 gram of dei.oni wat er, and .0. ram
ot “Raa - \aiRte SisRoRaNe e hedte {6 puinie b SRPLPhRGS dSREGR RoRanE hOf

was hom)qg | Zeorimr 4 mnutes, followng which it was transferred to a
pl astic cup.” The slurry-viscosity was neasured after 20 mnutes fromthe
time of conpletion of. honpbgeni zation. The results of these slurry

viscosity tests,are presented in Taple 13ln JABLE LLL wnoioner Clak, &
Daniels, Inc.) was added to a dispersant solution in a Waring blender, containing a
given amount of a dispersant. The TiO, used has the crystal structure of the anatase
form of Ti0,. For this pigment-grade Ti0O, material, the average primary particle size
1s 0.3 micron, and the maximum particie size is 1 micron, as specified by the supplier.
In all cases, the dispersant solution contained 120 gram of deionized water, and 0.7
gram of NaCl, while in some cases it further contained a defoamer. The slurry was
homogenized for 4 minutes, following which it was transferred to a plastic cup. The
slurry-viscosity was measured after 20 minutes from the time of completion of

homogenization. The results of these slurry viscosity tests are presented in Table II1.

TABLE III
Test | Dispersant Dispersant | Slurry | Brookfield
# Dosage, % pH Viscosity
on TiO: 10 rpm
1 Control : 0 7.5 5,500
2 Vanisperse A 10 7.2 950
3 Vanisperse A 15 7.4 700
4 Vanisperse A 20 - 7.5 500
5 Vanisperse A 25 1.5 300
6 Vanisperse A 30 7.5 300




Test Dispersant Dispersant Slurry Brookfield ## Dosage, % pH Viscosity
on Ti02 10 rpm1 Control 0 7.5 5,500 2 Vanisperse A 10 7.2 PHAYG A5

Vani sperse A 15 7.4 700 4 Vani sperse A 20 7.5 500 5 Vanisperse A 25 7.5
300 6 VARIEMEIHE A 30 7.5 300 0 4 AUG 2005 WO 02/ 062310 Fes0BF 3373
-25- TABLE 111 - CONTINUED Test Dispersant Dispersant Slurry Brookfield

# Dosage, % pH Viscosity on TiQ2 10 rpm 7 Pol yacryl ate (Sokalan 10 7.3
3,100 PA 30CL, from BASF Corp.) Mw 358,000 8 Polyacrylate 20 7.3 2,650
9 Polyacrylate 25 7.3 2,400 A S|gn|f|cantly Iovver VI scosity was attai ned

Vani sperse A4 i ndi catng a STABNE B SSOITRDED! fect of the |
~l'ignosul fongte on Ti 02 On the ot her hand poI yacrylate fell short of
be & Gooddi SPr bant TOPPESSHECt o] DGPTaBRLE S ThOOWLEp 6 |
Il lustrates thgt meki ng an aqueous maﬁogéég,al% and ﬁﬂbsequ@i'gﬁds}fy
on TiO: 10 rpm
7 Polyacrylate (Sokalan 10 7.3 3,100
PA 30CL, from BASF
Corp.)
Mw = §,000
8 Polyacrylate 20 7.3 2,650
9 Polyacrylate 25 7.3 2,400

A significantly lower viscosity was attained in an aqueous slurry of Ti0,
when it contained the lignosulfonate, Vanisperse A, indicating a strong dispersing
effect of the lignosulfonate on TiO2. On the other hand, polyacrylate fell short of
Vanisperse A in dispersing Ti0;, although it was found (see Example 1) to be a good

dispersant for a smectite clay.

EXAMPLE 3

This example illustrates that making an aqueous mastergel and subsequently
diluting it in propylene glycol-water mixtures is a more effective way of achieving the

thickener functionality of clay in these mixed solvents.

The method used for the tests, the results of which appear in Table IV, is
described below. A known weight (5% based on the weight of clay) of a sodium-
lignosulfonate (Wanin S, Mol. wt. = 54,000) was dissolved in a given amount of a
propylene glycol-water mixture in a Waring blender. Subsequently, a measured
amount of a sodium bentonite (Polargel NF) was added to the dispersant solution.
The slurry was homogenized in the blender at "low" speed (18,000 rpm) for the first
30 seconds and then at "high" speed (22,000 rpm) for the rest of a total mixing time of



diluting it in propylene glycol-water mxtures is a nore effective way of
achieving the thickener functionality of clay in these mﬁfﬂuég@yents.
The nethod used for the tests, the results of which appear e |V,
is descWPe#ede? ow. A known wei ght (5% based on the wei gRETAHEIXNETY) of a
sodi um lignosul fonate (Wanin S, M. wt. = 54,000) was dissolved in a

gi ven anount of a propylene glycol-water m xture in a Wari ng bl ender.
Subsequently, a neasured anount of _§6s_odi um bentonite (Pol argel NF) was
added to the dispersant solution. The slurry was honopgeni zed in the

bl ender at "l ow' speed (18,000 rpm) for the first 30 seconds_and then at
"hi gh" sped mizateso res thea Fansiersd g a plastiic HPxion PreeReld MsposityauG
2005 WO 02/.0 /S0 13 20z ' : r n
transferr eér‘%%gl%&ﬁ Eg'ls_tﬁ’c? %ﬁ%ﬁg %rgosélyﬁg??fﬁ}igﬁlsgﬂ%lis@%%?@gg(fﬁégg%tg éyrg?‘ﬁné h%The
slurry-vi seggifey (fSTERRAS Whad) ldeficbibREion! O holRSédmizhtion. aAndTable IV thet es
(for Tests 5 and 6) after conpletion of honogenization. In Table IV, the
grades | tlgrasiggh thrqughiddadicateribe extentnf syrerssin éattes joyemaght srandipg).iivighthest an
ding), with t reat . eresis being grade 3. TABLE |V
Test % % %géerageof(?‘lgg @} e‘%ggsi?gém&’aﬁéé' Propyl ene Water Viscosity G ycol
@20 rpm cps 1 8.36 0 91.64 5,880 None 2 8.36 18.33 73.31 3,820 None
3 8.36 45.82 45.82 130 1 4 8.36 64.15 27.49 75 2 5 8.36 73.31 18.33 50
3 6 10 63 27 200 1 Control 10 63 27TABBEIY

Test % % % Brookfield | Syneresis
# Clay | Propylene | Water Viscosity
Glycol @ 20 rpm,
cps

1 8.36 0 91.64 5,880 None
2 8.36 18.33 73.31 3,820 None
3 8.36 45.82 45.82 130 1
4 8.36 64.15 27.49 75 2
5 8.36 73.31 18.33 50 3
6 10 63 27 200 1

Control 10 63 27 460 3

It is apparent from the results presented in Table IV that the dispersing role of
lignosulfonate cannot be fully utilized in propylene glycol-enriched solvents if the dry

clay is added directly to lignosuifonate-solutions in such solvents.

In contrast, Table V shows that an aqueous mastergel, containing sodium-
lignosulfonate (Ultrazine NAC, Mol. wt. = 70,000) as the clay-dispersant, can yield
reasonably high slurry-viscosity even when diluted in propyléile glycol-water

mixtures to relatively low clay-contents (Tests 1 through 4). The table also includes



It is apparent fromthe results presented in Table IV that t[ﬂ,eAL‘Ph fPETr si ng
role of |ignosul fonate cannot be fully utilized in propyl ene

gl ycol - eWPi@eW1¢0l vents if the dry clay is added directPgT/E§2/03373

| i gnosul fonate-solutions in such solvents. In contrast, Table V shows
that an aqueous mastergel, containing sodium |ignosulfonate (U trazine
NAC, Mdl. wt. = 70,000) as the clay-diyspersant, can yield reasonably
high slurry-viscosity even mhen diluted in propyl ene glycol -water

m xtures to, rel ely low clay-contents sts ) .throygh 4). The.table
o 50 ol uctbe Teste M 537 R S st ehma it b %“t“f?édl‘lé} Its
for the co er I i dj r

Gl uted 1 gR R Al oo e RERCREE TR Ahd ChuBp oL WSy,

that a si grhxg]naraentdl y)f thnlcgd:mng lcenw e aiftathdd frkmnihegise arf ]b@w@bﬂfmmeﬂoﬁrﬁmm t he
use of Ilgn?sulfonate nodi fied,. _clay as opposed to the unnodified clay.
In Table Vci‘}h@op?PBi?grt?lﬂben‘émB?dltﬁﬁ@ éé{fl_ous sl urry-conponents are
expressed as percentages of the total weight of the slurry, while the

wei ght of dispersant is 10% based on the weight of clay. Dilution of the
mastergel in pr ohyTaéﬂeVgltl;eanbpbmimb viithe vmﬂb@kﬁlmgy-oumpdaaitsmdeapmmeﬁsasof

propyl ene gl ycol and ter eeded bl end addl ng the
requi r ed a%i%%f‘ tages ‘Pi‘lﬁy‘antﬂgagéwdel'lﬂ fdtgf'ﬁ é’\éﬁ ti"%g‘(f (ﬁ Ag
the slurry ga8dd &n tet wkighi sf BRy! DiftHSH ontHE' At&SePin é@ 9Q9e rg@mb] E&@Médv
Test % % % Ti me Brookfield Syner esis # Clay Prop ? iscosity,
after 6-7 v@igiog okl des@pd atwpatsod! maﬁdmmgyccﬂomzofvatpmlf nmdtd,zma 2. 4 1

2,560 1, 52@01 cfmgh Intthe rgqun'edy amount of the mastergel to the glycol, and then

homogenizing the shury for a total mixing time of 4 minutes at 22,000 rpm.

TABLE YV
Test % Y% % Time Brookfield Syneresis
# Clay | Prop. | Water |, Viscosity, after 6-7
Glyco!l Hr. Cps days of
standing
10 20 rpm
rpm
1 23 82 15.4 1 2,560 | 1,520 | Slight hint -
_ { hardly
2472 | 3,190 1,9623 discernible

2 2.3 78.2 19.3 1 2,080 | 1,250 | Slight hint -

hardly
23721 2,580 | 1,600 | giscemnible
3 2.3 68.4 29.1 1 975 615 Slight hint -
hardly
2472 | 1,420 880 discernible
4 43 67 28.4 1 4,410 | 2,400 | Slight hint -
5 hardly
24.88 2.925 | discemible

5 6.4 30 42.9

2

8,980 | 4,950 | Slight hint -
had]
27.88 | 9,600 | 5,110 | qon?

discernible




24.72 3,190 1,962.5 discernible 2 2.3 78.2 19.3 1 2,080 1, 2%4 gq%g@? hi nt
- hardly 23.72 2,580 1,600 discernible 3 2.3 68.4 29.1 19 I ght
hint - MaeR8623194 72 1,420 880 discernible 4 4.3 67 28. 4 PCHSI203Y3400
Slight hint - hardly 24.88 2,925 discernible 5 6.4 50 42.9 2 8,980 4, 950
Slight hint - ha?dly 27.88 9,600 5,110 disce discernible 0 4 AUG 2005 WO
02/ 062310 PCT/ US02/ 03373 -28- TABLE,y/ - CONTINUED Test % % % Ti me
Brookfield Syneresis # Clay Prop. Wter , Viscosity, after 6-7 d ycol

Hr. Cps dax;oj_'Lﬂ_zo_mesLa.nm_n.g_me_Cam_mL-_ﬁ_’%_ﬁng_LLE., 540
3,210 Slight hint - hardly 'ﬁAﬁE.EB‘?-—“(Eégﬁ“W discernible Control- 2.3
I nt -

82 15.7 1 2,350 1,412.5 Slight

Test Y Yo Y% Time Brookfield Syneresis
# Clay | Prop. | Water |, Viscosity, after 6-7
Glycol Hr. Cps days of
standi
10 20 rpm ne
rpm
Control- | 6.3 50 43.7 2 5,540 | 3,210 | Slight hint -
1 : hardl
27.88 | 4,800 | 2,650 | qacerible
Control- | 2.3 82 15.7 1 2,350 | 1,412.5 | Slight hint -
2 hardly
23.72 3,130 | 1,930 | giccemibie

EXAMPLE 4

This example shows the effects of lignosulfonate and humate on the viscosity
of aqueous slurry of laponite (obtained from Southern Clay Company, Inc.), a

synthetic layered silicate material composed of sodium-magnestum-lithium silicate.

A 6-gram sample of Lapontte was added to a dispersant solution containing
192.76 grams of deionized water. The resuiting slurry was homogenized in a Waring
blender for 5 minutes at the maximum speed (22,000 rpm). The shury was then
transferred to a plastic container, degassed, and measured for viscosity. Table VI

shows the results of such slurry-viscosity tests for various dispersants.



2 23.72 3,130 1,930 hardly discernible EXAMPLE 4 This exanBMq“ﬁHmMB t he
effects of |ignosul fonate and humate on the viscosity of aqueous slurry
of | aporwWP&20e3tti ned from Sout hern O ay Conpany, Inc.), RCT/EYRUBESI c

| ayered silicate material conposed of sodi um nmagnesiumlithiumsilicate.
A 6-gram sanpl e of Laponite was added to a di spersant solution containing
192. 76 grans of deionized water. Thgzbqsulting slurry was honogeni zed in
a Waring blender for 5 mnutes at thé maxi num speed (22,000 rpn). The
slurry was then transferred to a plastic container, degassed, and
measured for viscosity. Table Vi sHoWBLENX L  esul ts of such
slurry-viscosity tests for various dispersants. 0 4 AUG 1005 WD 02/ 062310

PCT/ US02/ 038#3TTF 29 TABLE Vi TTest—Di ant TGS per SNt T rookfield
Viscosity | ook agRiSPEEAR 10 ABRSTSRIY gy, | | BRBRKGSd iSOt r 41 0 . 25
Free Flow hgg2 Vani sperse A qngagg.go,ogg 13,200 _3 Vani sperse¢ A 30
0.25 9,600 B, 5‘00 4 Vani spers¢ A 6 ’0. 25 3,400 10#pth b Bompasol - HA2 20
0.25 13, 600{ 7,000 (sodium hufat e)on6 Borresol + HA2 60 0| 25 8, 8004, 400
(sodi um hunpt e) .
Laponite
1 Control 0 0.25 Free
Flowing
2 Vanisperse A 20 0.25 20,000 13,200
3 Vanisperse A 30 0.25 9,600 8,200
4 Vanisperse A 60 0.25 3,400 1,700
5 Borresol-HA2 20 0.25 13,600 7,000
(sodium humate) '
6 Borresol-HA2 60 0.25 8,800 4,400
(sodium humate)
7 Polyacrylate 60 0.25 760 500
Mw = 8,000
EXAMPLE 5

This example describes a method for making the hydrogel matenal that can be

used as an additive in cosmetic formulations.

In 694.44 g of de-ionized water was dissolved 32.15 g of Vanisperse A
(sodium lignosulfonate), 8.07 g of Maracell XC-2 (sodium lignosulfonate), and 16 g
of Borresol HA-2 (as sodium humate), using an industrial blender. To the resuiting
dispersant solution were added 5.6 g of a defoamer (Dow Corning 2210 antifoam),
and 4.8 g of glydant (preservative). A mixture of 160 g of sodium bentonite (Polargel
NF) and 107.2 g of TiOs (pigment-grade) was then added to the dispersant solution.

The resulting slurry was homogenized in the industrial blender for a period of 20



7 Polyacrylate 60 0.25 760 500 Mwv = 8,000 EXAMPLE 5 This @?‘g@lm
descri bes a nethod for naking the hydrogel material that c élsed as
an addi woeospsiwosnetic fornmulations. I n 694.44 g of de-irmm/zaduosaEser was
di ssol ved 32.15 g of Vanisperse A (sodiumlignosul fonate), 8.07 g of
Maracell XC-2 (sodiumlignosul fonate), and 16 g of Borresol HA-2 (as
sodi um humat e), using an industri al ﬁtender. To the resulting dispersant
solution were added 5.6 g of a defoamer (Dow Coming 2210 antifoam, and
4.8 g of glydant (preservati vegﬁ. A mxture of 160 g of sodium bentonite
(Pol ar gel m\Etesaatl 18@0002rgn.of T Groglfiejdreviscogity o) 8Wagelt thas pigdengds @st he

di spersant sol uti op. resul ti.ng.sl urr S. ho eni zed in th

Mndust o TERBHHLA T30S Ro Bt 6F ombtion o8 NABGEaoh b kfPUso 2
/113 3 7 3gpg;30- minutes at 18,000 rpm The Brookfield viscosity of the
gel thus produced, as neasured after 0.25 hours fromthe tinme of

conpl eti on of honobgeni zation, is 72,000 cps. EXAMPLE 6 This exanple
shows that the Sun Protection Fact )..due to an organi c sunscreen,
octyl nmethoxyci namate, is enhanced%%ggiﬁkg%nastergel materi al s

(smectite clay-based gellant) disclosed herein, are used as an additive
In a sunscreen jhr id SHbws G télﬁldPEHte ffoﬁwc'td}g(esw?ﬁﬁé%fau mi¢ ONS,
and sone exenplary conpositions of the enul sions used for the evaluation
of SPF ar esugiseresn,bekbtylv. mShopyand?has,.e i negnhadéesntwiennchd anasierBsl Waterials

Emul sion #1 A Di oni zed \\at er Hydrophj)ic. 32.36 | | :.carrier A
P opyl ene. Gegle SeiatiedmeisnbUSHORa horgin. 114 ngt RRIGER Tt puisoreen

formulation. The method of preparing sunscreen emulsions, and some exemplary

compositions of the emulsions used for the evaluation of SPF are given below.

Sample Phase Ingredient Function % By Wt.
Emulsion #1 A Dionized Water | Hydrophilic 32.36
carrier
A Propylene Glycol | Humectant ] 25
A Keltrol T (2%) Thickener \ 15.0
A Clay-based Thickener 21.44
Gellant
(28.22% solids)
B Lipomulse 165 Emulsifier 20
i
' B Octyl Suncreen 7.5
Methoxycinamate | active
B Lipowax D Emulsifier 4.0
B Finsolv TN Emollient 10.0
B DC 245 Fluid Emollient 5.0
C J Glydant Preservative 0.2

AR



A O ay-based Thickener 21.44 Gellant (28.22%solids) B Li pqnuhsk 0055
Emulsifier 2.0 B Octyl ~ Suncreen 7.5 Methoxyci nanate active B Li powax
D Enmul si M®¢2/44280 B Finsolv TN Enollient 10.0 B DC 245 FPGTUSEAEETI ent
5,0 -1 1 C dydant Preservative 0.2 0 4 AUG 2005 WD 02/ 062310

PCT/ US02/ 03373 -31- Sanpl e Phase |Ingredient Function % By W. Enul sion
#2 A Dionized Water Hydrophilic 51.8 zjcarrier A Propylene G ycol
Hunectant 2.5 A Keltrol T (2% Thickener 15.0 A TiQ2 Particulate 2.0
Sunscreen A O ay-based Thickener 0 GCellant B Liponul se 165 Enul sifier

2.0 B Cctyl-Organic lé—hlepm*yel—nan@{—e—&nepeen (-OVQ—B‘LJ—pe,wax D
Enul sifier 4. GanpiB Fi ngdave TN ETRglddgett 10, OFunction | % By Wi.
Emulsion #2 A Dionized Water | Hydrophilic 51.8
carrier
A Propylene Glycol | Humectant 25
A Keltrol T (2%) Thickener 15.0
A TiO: Particulate 2.0
i Su.nsc!'een
A Clay-based Thickener 0
Gellant
B Lipomuise 165 Emulsifier 2.0
B Octyl Organic 7.5
Methoxycinamate | Suncreen
(OMC)
B Lipowax D Emulsifier 4.0
| B Finsolv TN Emollient 10.0
B DC 245 Fluid Emollient 5.0
C Glydant Preservative 0.2

Manufacturing Procedure:

e Heat Phase A to 75°C.

e Heat Phase B to 75°C.

e Add Phase B to Phase A.

¢ Cool to 45°C and add Phase C.

* Homogenize on Silverson homogenizer for 3 minutes @ 5,000 rpm.

The composttions of the clay-based gellants used in making the sunscreen
emulsions (each containing 7.5% OMC by weight) for the evaluation of SPF, as well
as the measured in-vitro SPF and UVA/UVB ratio for these emulsi\ons are given in
Table VII. Gel# 1, as noted in Table VII, was used in making Emu‘lsion 1 described

above. The SPF measurement was carried out by casting a film of a sunscreen



B DC 245 Fluid Emollient 5.0 C dydant Preservative 0.2 Ngm;f a6 hoe i ng
Procedure: Heat Phase A to 75C. Heat Phase B to 75C. Ad ﬁase to
Phase AWO @#6E3180 45C and add Phase C. Honbgeni ze on Si IPAYIEGHN3373
honogeni zer for 3 mnutes @5,000 rpm The conpositions of the clay-based
gell ants used in making the sunscreen enulsions (each containing 7.5%
OMC by weight) for the evaluation of35SPF, as well as the measured
in-vitro SPF and UVA/UVB ratio for t:’hese enul sions are given in Table

VII. Gl # 1, .as noted in Table VI, .was used .in nmaki ng Enul sion 1
descri bed STHHE0R. Ofne @hs%aé%s&[‘&%‘i@n Car§IVEH Y6t RPPHSANORNG3E 11 m

of 2, sunsc e dn A6 LA NLORLORE D BEILLSIZI 0624 3¢ Rmlkgben on

a substrate area (application rate

m crol it erragge?df 26000 hen. MHeasinsiragetthesddVinainsasubagaie fViabeorbadce isma t he
wavel ength _range_of 290-400 nm The instrunment used in neasuring the

UV- absor bdri®ephese KV AsplyEffer e UV Anal yzer. Note that the dispersants used
in mking Gel # 2 and 3 are purified (via wultrafiltration and
precipitation) sodiumlignosul fonate, while the dispersants used in

maki ng Gel # 1 Netel thae tteodispersdntsrased émdngking Gebdt 2 cahidudn dré gueisied f @hat e.
A conparisgon of the SPF val ues obtained for the clay-based i

gel | ant - cahTafiliphep 2adnpresiriREon)padivm Hignogilionate, SR Y dEREFFDHSEHT h no

¢l ay- baseqnfgns &R1 #3ddadde somm%&mm&gg%%n}&aﬁo%@my- based

gel lants to suhscreen enul sions containing /. can greatly
enhance the SPF of such systens. Al so, even though the control enul sion

cpmtal ned 1102 Rt o He SR LEXP LAk oo s e il S E B,
emulsions, with that of the control emulsion (with no clay-based gellant added),
shows that the addition of the clay-based gellants to sunscreen emulsions containing
7.5% OMC (w/w) can greatly enhance the SPF of such systems. Also, even though
the control emulsion contained Ti0O, at the same level (2%, w/w) as in the three
emulsions that contained Gel # 1, 2, and 3, respectively, the SPF of the control
emulsion fell far below those of the clay-based gellent-containing emulsions.
Another beneficial effect of having these gellants as an ingredient in sunscreen

emulsions is the increase in the UVA/UVB ratio.

The SPF and UVA/UVB ratio of yet another control emulsion containing
7.5% (w/w) OMC but no clay-based gellant of the present invention, and with
ingredients similar to the ones used in making the foregoing emulsions, were 8.9 and
0.21, respectively. Note that all emulsions, including the control emulsions,
contained xanthan gum (Keltrol T) as a thickener (which can thicken water by itself),
at the level of 0.3% by weight, based on the total weight of the emulsion. This shows
that a combination of TiO; and a natural polymer such as xanthan gum, as contained
in the control emulsion, would not enhance the SPF of an organic sunscreen-

containing emulsion.
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enul sions, were 8.9 and 0. 21, respécti vely. Note that all emnul sions,

i ncl udi ng the control
t hi ckener (which can thicken water
based on the total

wei ght ,

emul si ons,

at the

| evel

copt ai ned_xant han gum (Kel trol
ShABLESH
wei ght of the enulsion. This shows

T) as a
of 0. 3% by
that a

Emulsion # 2 described above

conbination of Ti 2 and a natural polyner such_as xanthan gum as
contai ned |igdnfibe | cont ohyenmul gion,| woulld ngi enhanee thepsPhyef jan
organi c surjscreeny €qjt aiymfn; o2gtl i 9 [0 4, NG POOMMO 02/ b@aﬁlq
- PCT/ US02/ 03373 - 33¢otal ABldrerV| | cis3any| €ioll]. didersati! | DIlbge . % SPF WA %
of % of % qf % of [ %k {Gel |l apt UVB| totgl water gl aynTij02 disper sjant
Dosage sol ijds on |* ®olli ds- basis gn ernulsion Ge$elid 28. 22 70. 87 13.98
9.34 4.9 6./05 36.% 0.63 ** +/- 4.4| CGel |#2 32. 61| B4is 8@ [15. 0% 10. 04 7.53
6.5 25.6 0./63 +/- emulsion
Gel #1 2822 | 70.87 { 13.98 9.34 4.9 6.05 36.5 0.63
k% +j_
44
Gel #2 3261 | 64.88 § 15.05 10.04 7.53 6.5 256 0.63
+/-
6.8
Sample Wt | Wt Wt. Wt Wt. % SPF | UVA/
%of | %of | %aof % of % of Gellant UVEB
total | water clay TiQ; { dispersant | Dosage
solids on
* Solids-
basis on
emulsion
Gel #3 48.51 | 49.57 | 14.39 9.61 24.51 10.1 297 0.6
+/-
2.7
Control 7.3 0.49
sk ok
+/-
1.5
* Excluding the preservative and the defoamer
ok Used in Emulsion # 1 described above
ook



6.8 Sanple W. W. W. WE. W. % SPF WA/ % of % of % of %[]thﬁﬁmgf‘
CGellant UVB total water clay Ti Q2 di spersant Dosage solids olh ol i ds-
basi s owoO erfed23ioon Cel #3 48.51 49.57 14.39 9.61 24.51 WCTIUSM/03370. 6 +/ -
2.7 Control 7.3 0.49 *** +/- 1.5 * Excluding the preservative and the
def oaner ** Used in Enulsion # 1 described above *** Enulsion # 2
descri bed above 04AUGHS5 WO 02/ 062313 PCT/ US02/ 03373 -34- EXAMPLE 7 This
exanpl e shows the in-vivo SPF test T 8dlts for the enul sions (cont ai ni ng
7.5% OMC by weight) corresponding to Gel #1 and Gel #3 shown in Table VI
(EXAMPLE 6). The tests were carri edEXAMMBRETI ti pl e subj ects having skin
type Il or [11l. The data presented in Table VIII indicate a close match
between the in-vitro and in-vivo SPF test results (See Table VII,
gﬁﬁ‘}\/g'&i 61SP‘;:0r UPigs eRan(hib SRow £f1d ihSAvo IPPLdst Mshilts R EmMRAS (ctaining
7.5% OMC by weight) corresponding to Gel #1 and Gel #3 shown in Table VII

(EXAMPLE 6). The tests were carried out on multiple subjects having skin type II or
ITI. The data presented in Table VIII indicate a close match between the in-vitro and
in-vivo SPF test results (See Table VII, EXAMPLE 6, for the in-vitro results).

TABLE VIII
Sample Number of Subjects SPF
Gel #1 (see Table VII) 4 27.5
Gel # 3 (see Table VII) 3 28.7
EXAMPLE 8

This example shows the effectiveness of a clay-based gellant with
composition similar to Gel # 2 shown in Table VII (EXAMPLE 6), in boosting the
SPF of an organic sunscreen, for varying dosage of the additive and the organic

SuUnscreen.

Two sets of emulsions, similar to Emulsion #1 described in EXAMPLE 6,
were prepared, that contained a portion of a mastergel similar in composition to Gel #
2 in EXAMPLE 6, and OMC as the organic sunscreen. The first set of emulsions
contained 2% OMC (w/w), while the second set contained 7.5% OMC (w/w). Table
IX shows the SPF of the various emulsion samples, measured as per the method

described in EXAMPLE 6.



Gel #1 (see Table VII) 4 27.5 Gel # 3 (see Table VI1) 3 28.7 EXAMPLE 8
This exanpl e shows the effectiveness of a clay-based gellanf, wg e}
conposition simlar to Gel # 2 shown in Table VII (EXAMPLE 6 | N
boost i nYQ W¥2HBF of an organic sunscreen, for varying dBSEFSIIP3The
additive and the organic sunscreen. Two sets of emulsions, simlar to
Emul si on #1 described in EXAMPLE 6, were prepared, that contained a
portion of a mastergel simlar in cogposition to Gel # 2 in EXAWPLE 6,
and OMC as the organi c sunscreen. The first set of enul sions contained
2% OMC (ww), while the second set gﬁmm 7.5% OMC (Ww). Table 11X
shows the SPF of the various enul si S s, neasured as per the nethod

descri bed Lo EXAMPLE. & O 4 AUG 2005 W0 02/ 062310 PCT/1US02103373 - 35-
TABLE | X Sanplee,|OVC QosRUBoGR! apt SBRiAYAl UWB  gppt he weiaghiypDpsage on
of emul sion, %'sol dsdrpgléi . Emu ';%g,o % (Set#1 1 2 0 4.5+0.9 0.19 2
2 1.625 7.4 +2.1 0} 36 gfe%&g ].0.0 a_ 33'8047 4 2 6.9 17.4+43.610.58 Set
421 7.5 1] 625 10. B+of GOGSD; 35 55EEd Slonﬁg/.%z.s 0. 49
, 70
Set#1
1 2 0 45+09 0.19
2 2 1.625 71+2.1 0.36
3 2 325 104+1.2 0.47
4 2 6.5 174+ 3.6 0.58
Set#2
1 7.5 1.625 10.3+0.9 0.4
2 7.5 3.25 134+28 0.49
3 7.5 6.5 26.0+3.9 0.57
EXAMPLE 9

This example shows the SPF enhancement effect of the clay-based gellants of
the present invention, in liquid makeup, and daily-mositunizer formulations. The
gellant compositions are given in Table X, followed by the formulations for the

control (with no clay-based gellant) and the test samples.

TABLE X
Sample | Wt. % of | Wt. % of Wt. % of Wt. % of
Clay Ti0, Dispersant Water
(Lignosulfonate)
Gel # 1 12.72 19.08 9.6 56.31
Gel #2 6.93 34.63 3.48 53.25
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given in Table X

Tetrasodi um EDTA 0.05 A M P Dol
G ay-based Gellant # 1 0 B Gycerin 96%4.0 B Deionized Waiter 5.0 B

Tri et hanol agg
MC-80 5.0 C

Emulsion # 1
(Control}
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t he present
The

ant \Wat er

Deionized Water
Tetrasodium EDTA
M, P Diol

Keltrol T (2%)
Clay-based Gellant # 1
Glycerin 96%
Deionized Water
Triethanolamine 99%
Arlacel 165

Trivent DOS

Uvinul MC-80
Trivent PE-48

Arlacel 20

Cetearyl Alcohol
Stearic Acid

Mica MRP

Microna Matte White
Microna Matte Yellow
Microna Matte Orange
Microna Matte Red
Microna Matte Black

Germaben 1T

EXAMPLE 9 This exanpl e shows the S

i nvention}
gel | ant @eaTdEeRVIGhS are
control
TABLE X Sanple W.
(Lignosul fonate) Cel #
763 3.48 53.25 0 4 AUG 2005 WO
uid Makeup Fornul ati ons Sanpl e Phase

Li
Liguisl Makenp Fonmations

2.0 A Keltrol

ter 44.85
T (2% 10.0

44.85
0.05
2.0
10.0
0
4.0
5.0
0.5
1.5
7.0
5.0
5.0
2.5
1.0
2.0
2.0
4.0
2.0
0.2
0.2
0.2
1.0

e

(wth no
%of W. %

(Control) A
A

HF1e99% 0. 5 Cpﬁﬁgeacel 1¢Rgred?entC Tri verny, B ®veight C Lvi nul
rivent PE-48 5



C Arlacel20 2.5 C Cetearyl Alcohol 1.0 C Stearic Acid ZW;A\EEJ Im[irl:a NRP
2.0 D Mcrona Matte Wite 4.0 D Mcrona Matte Yell ow 2,

Matte OVEMZE6BI® D Mcrona Matte Red 0.2 D Mcrona I\/at'f%w%f’(%'ﬁﬂé 2 E
Gennaben 11 1.0 0 4 AUG 100 WO 02/062310 PCT/ US02/ 03373 -37- Sanple
Phase I ngredient % By Wight Enmulsion # 2 A Deionized Water 34.85 A
Tetrasodium EDTA 0.05 A M P Diol 2-0 A Keltrol T (2% 10.0 A

Cl ay-based Gellant # 1 10.0 (41.39% uncti onal Solids) B G ycerin 96% 4.0

B Dei oni zed Water 5.0 BTrlethanoI % 0.5 | 165 1.5 C
Trivent b&mple ¢ i nul PRASES0 5. oln %‘*Pg 4/8%@? eight

ent PE- Arlacel 20
2.5 C Cetearyl Alcohol 1.0
Emulsion # 2 A Deionized Water 34.85
A Tetrasodium EDTA 0.05
A M, P Diol 2.0
A Keltrol T (2%) 10.0
A Clay-based Gellant # 1 10.0
(41.39% Functional Solids)
B Glycenn 96% 4.0
B Deionized Water 5.0
B Triethanolamine 99% 0.5
C Arlacel 165 1.5
C Trivent DOS 7.0
C Uvinul MC-80 5.0
C Trivent PE-48 5.0
C Arlacel 20 2.5
C Cetearyl Alcohol 1.0
C Stearic Acid 2.0
D Mica MRP 2.0
D Microna Matte White 4.0
D Microna Matte Yellow 2.0
D Microna Matte Orange 0.2
D Microna Matte Red 0.2
D Microna Matte Black 0.2
E Germaben II 1.0

Manufacturing Procedure:

« Combine Phase A at 75°C.

¢ AddPhase B

e Heat Phase C to 75°C and add to batch.
e Combine Phase D and add to batch.



C Stearic Acid 220 D Mca MRP 2.0 D Mcrona Matte Wite 4y > Mécrona
Matte Yellow 2.0 D Mcrona Matte Orange 0.2 D M crona I\/atte%c}

M cr onaW@@2ae2BPack 0.2 E Gernmmben Il 1.0 Manuf act uri n@CPAGOT M &:
Combi ne Phase A at 75C. Add Phase B Heat Phase C to 75C and add to

bat ch. Conbi ne Phase D and add to batch. 0 4 AUG 2005 WD 02/ 062310

PCT/ US02/ 03373 -38- Cool to 40C ang, add Phase E. M x using a propeller
type of agitator until uniform Dal Moi sturi zer Formul ati ons Sanpl e
Phase | ngredi ent % By Wslg Enul sion # 3 A Deionized Water 30. 60
(Control) " ﬁ@mwm & Phase/EM PDiol 1.5 A Keltrol T (2% 20.0 A
Car bopol 980 (2% .20.0 AnCIa b sed Cel | ant 2 0 BDC 245 5.0 B Cetyl
Al cohol 0.% xmsp}o a/propalleg type o agltator untif umform

Dailv Moisturizer Formulations

Sample Phase Ingredient % By Weight

Emulsion # 3 A Deionized Water 30.60

(Control) A Disodium EDTA 0.10
A M, P Diol 1.5
A Keltrol T (2%) 20.0
A Carbopol 980 (2%) 20.0
A Clay-based Gellant # 2 0
B DC 245 5.0
B Cetyl Alcohol 0.5
B Bryj 721 1.5
B Finsolv TN 2.5
B Trivent OP 5.0
B Uvinul MC-80 7.5
B Serasynt SD 1.0
B DC 200-100 1.0
B Stearic Acid 1.5
B Vitamin A Palmitate 0.1
B Vitamin E Acetate 0.2
C Triethanolamine 0.8
D Fragrance 0.2
E Germaben II 1.0



B Finsolv TN 2.5 B Trivent OP 5.0 B Uvi nul
B DC 200-100 1.0 B Stearic Acid 1.5 B Vitanin A Palmtate

MC-80 7.5 B S

88?@%“@58[) 1.0

Vi tanmi n WOABE6EE® 0.2 C Triethanolanine 0.8 D FragranceP©OUPS020388r maben

[
| ngr edi ent

EDTA 0.10 A M P Dol
20.0 A Cay-based CGellant # 2 5.0 B DC 245 5.0 B Cetyl

Brij 721 1
Serasynt S

a
1.0 0 4 AUG 2005 WO 02/ 062310 PCT/ US02/ 03373

% By Weight Enulsion # 4 A Deionized Water

-39- Sanpl e Phase

25.60 A Di sodium

1.5 A KeltralzoT (2% 20.0 A Carbopol 980 (2%
Al cohol 0.5 B

SIS B TS 50 S0 75 o

Emulsion # 4

B DC 200

N

Deioruzed Water
Disodium EDTA

M, P Diol

Keltrol T (2%)
Carbopol 980 (2%)
Clay-based Gellant # 2
DC 245

Cetyl Alcohol

Brij 721

Finsolv TN

Trvent OP

Uvinut MC-80
Serasynt SD

DC 200-100

Stearic Acid
Vitamin A Palmitate
Vitamin E Acetate
Triethanolamine

Fragrance

Mmoo owwwwwwwwowowome> > > > 2>

Germaben II

Mannfacturing Procedure:

Heat Phase A to 75°C.
Heat Phase B to 75°C.
Add Phase B to Phase A.
Add Phase C

Cool to 40°C and add remaining phases.

25.60
0.10

1.5

200
20.0

5.0
5.0
0.5
1.5
25
5.0
1.5
1.0
1.0
1.5
0.1
0.2
0.8
0.2
1.0

Homogenize on Silverson homogenizer for 2 minutes @ 6,000 rpm with large

head.



B Stearic Acid 1.5 B Vitamn A Palnmtate 0.1 B Vitamn E Acepgg ®(P- 2 C
Triethanolamne 0.8 D Fragrance 0.2 E Germaben Il 1.0 Manufacturing

Pr oceduM&3 02/0433%0 Phase A to 75C. Heat Phase B to 75C. HXJdUPRASE3B to
Phase A. Add Phase C Cool to 40C and add remai ni ng phases. Honobgenize
on Silverson honogenizer for 2 mnutes @6,000 rpmwith |arge head. 0 4
AUG 1065 WO 02/ 062310 PCT/ US02/ 03373 4 40- The SPF and UVA/UVB ratio of

t he emul si on sanpl es descri bed above are given in Table Xl. TABLE Xl
Sanmpl e SPF UVA/ UVB Ratio Enulsion #1 21.2+1.7 0.44 Enul sion #2 40.3+3.3
0.58 Emulsion #3 8.5+0.6 0.28 Emulsion #4 13.3+2.4 0.48 EXAMPLE 10
Thi s exanpl e g ' i I Cl -1he

cl ay- based gfé'ﬁrggftsaﬁ‘grr[yi ns rlf%rtgﬁf) g@%ﬁ@gﬁ#%@%fé?@ %‘C’ecr@f’gagn aér{(g:%}r%ér?llt

ef fect of thFapladditi ve.

TABLE X1
Sample SPF UVA/UVB Ratio
Emulsion #1 21.2+1.7 0.44
Emulsion #2 403 +3.3 0.58
Emulsion #3 8.5+0.6 0.28
Emulsion #4 13.3+24 0.48
EXAMPLE 10

This example demonstrates that the dispersant(s) used in producing the clay-
based gellants are instrumental in realizing the SPF enhancement effect of the

additive.

Various O/W emulsions, with some of them containing the clay-based
gellants, were tested for SPF. In terms of ingredients, these emulsions are akin to the
ones described in EXAMPLE 6, except that some of these emulsions contained the
sunscreen active, avobenzone, for which phenonip was used as the preservative.
Also, one of the avobenzone-containing emulsions (Emulsion 8 in Table XII} did not
receive any addition of emulsifiers such as Lipomulse 165 and Lipowax D. The in
vitro SPF test results are presented in Table XII. Emuisions 4, 5, 6, and 8 were
prepared by incorporating portions of clay-based gellants in the water-phase of the
emulsions. Unlike the clay-based gellants of the present inventior\x‘, used in making

emulsions 5, 6, and 8, the clay-based gellant used in making emulsion 4 did not

contain any lignosulfonate as the particulate dispersant. The relative proportions of
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cal in the clay-based gellants used

8, while the_clav-based agell arL used i n ing emulsion 5 had g
relativelyll i ntent mul si o Conp ig'h?\?S F UVA/ UVB
Par anet ers fg\ﬂuiﬁﬁ% 3EK ent s 1 6% Clay 1] ?‘Fv(;ﬁ .07110.68 2
7.5% OVC 8]/9+/-1.2 o.i X’%"‘ ®206 T} 02 7.3+/-1{5 O°¥Y 4{7.5% ovC
+ 2% Ti02 ¥.8+/-1.0 0.5 n 7 SOfOVC + 0.69%Ti02 23.1¢/-9.4
0.68 + 5.88% C ay + 2. 6% Li gnosul f onat e
1 6% Clay 1.1 +/-0.1 0.68
2 7.5% OMC 89 +/-12 0.21
3 7.5% OMC + 2% TiO, 73 +/-1.5 0.49
4 7.5% OMC + 2% Ti0; 7.8+/~1.0 0.53
+3% Clay
5 7.5% OMC + 0.6% TiO, 23.1+/-94 0.68
+5.88% Clay
+ 2.96% Lignosulfonate
6 7.5% OMC + 2% TiO, 25.6 +/-6.8 0.63
+ 3% Clay
+ 1.5% Lignosulfonate
7 7.5% OMC 22.3+/-43
+ 3% Avobenzone
8 7.5% OMC 65.5+/-34
+ 3% Avobenzone
+ 2% Ti0O; + 3% Clay
+ 1.5% Lignosulfonate

As it appears from Table XII, both the organic sunscreen actives, OMC and
avobenzone, seemed to be more effective in those sunscreen emulsions that contained
lignosulfonate in combination with particulate materials such as a smectite clay and
TiO;.

functionality of an organic sunscreen in the presence of lignosulfonate-modified

More significantly, such apparent enhancement of the "UVR shielding



6 7.5% OMC + 2% Ti 02 25.6+/-6.8 0.63 + 3% Cay + 1.5% Li nosué}%ﬁ?ate 7
7.5% OMC 22.3+/-4.3 + 3% Avobenzone 8 7.5% OMC 65. 5+/ - 3. 4) 4 Aligdgl
Avobenzone + 2% Ti02 + 3% Cay + 1.5%Lignosulfonate As it appears from
Tabl e XMO 0286240t he organi ¢ sunscreen actives, OMC and &’\?36&:‘35’8#@?
seened to be nore effective in those sunscreen enul sions that contained

| i gnosul fonate in conbination with particulate materials such as a
smectite clay and Ti Q2. More signifigantly, such apparent enhancenent of
the "UVR shielding functionality of an organic sunscreen in the presence
of lignosul fonate-nodifjed O 3 A£ 205 02/ 062310 PCT/ U;%ﬁ/ 033@ -42-
parti cul at BAHEYA meterialsseamed JoRe greater dPT Y 2YFRENARRSHOISFER ATy (X if t han
for the iof d : added in
el si on 5O ERBEE 17haTP S Ruebal A nlibfierdsdU Fir o83, 20

conbi nation of a snmectite clay, Ti02, and |ignosufonate can produce a
much hi gher boost of SPF and UVA/ UVB ti,o in organic

sunscreen-cont ai ni ng enul si ons, FtW%igc}r]rbi nation of a snectite clay,

Ti @2, and pol yacryl ate. Sunscreen enul sions prepared with the conposition

paraneters (based. on Lhgr edj ). sh i -abl r
SPF-tested as pgﬁlst%gh %get ﬁ}gogysdieﬂég’r ?Sb‘lggg?%}w%m%;ggﬁg %%Asll% t\/,}g ‘6P t he
SPF tests @, @hy dignbsufdmdit eaiprdductABincKMigimet isocen off SETNERs UMAOTINGPF
UVA/ UVB

ratio in organic sunscreen-containing emulsions, than a combination of a smectite

clay, TiO,, and polyacrylate.

Sunscreen emulsions prepared with the composition parameters {(based on the
key ingredients) shown in Table XIII were SPF-tested as per the method described in
EXAMPLE 6. The results of the SPF tests are given in Table XTIL

TABLE XIII
Emulsion # Composition SPF UVA/UVB
Parameters for the Ratio
Key Ingredients .
1 6.96% OMC (Control) 9.3 +/-0.8 0.24
2 6.96% OMC + 1.98% Clay 16.0 +/- 2.0 0.45

+ 1.98% TiO,
+ 0.65% Polyacrylate
(SOKALAN PA 30CL)

3 6.96% OMC + 1.98% Clay 23.1+/-3.0 0.52
+ 1.98% TiO-

+ 0.65% Lignosulfonate
(Vanisperse A)

The method of preparation of the emulsions is described ‘below. A stock
emulsion containing 10.27% OMC by weight was prepared according to the

formulation and procedure described in a section below, In a Waring blender was



Paraneters for the Ratio Key Ingredients . 1 6.96% OMC ( Cqy ol 1065
9.3+4/-0.8 0.24 2 6.96% OMC + 1.95% Clay 16,0+/-2.0 0.45 + 1.98% Ti 02 +
0. 65% POVQA2PA3 ¢ ( SOKALAN PA 30 CL) 3 6.96% OMC + 1. 98R6TVER/3%31
+/-3.0 0.52 + 1.98% Ti Q2 + 0.65% Li gnosul fonate (Vani sperse A) The

met hod of preparation of the emulsions is described bel ow A stock

enul si on contai ning 10. 27% OMC by weigght was prepared according to the
formul ati on and procedure described in a section below In a Waring

AT b R B e e T
el ectrol yt e@écg%cﬁg‘%\ ?1\% %ESP@%%&%& gﬁg%cla %fj’e“@r?é{”{g%?@( ggggdélgémgw%g

W w sol uti enigh a@dNACa (adiiidomn® solid)NeideNAQH! (atiled paat 1564 vatesdlniprgdirena s
wer e added jndi vidual | yit]lgi tﬂ?et her wth a dispersant, rather than in the

formof a rakaEegel [Nota ® PARIcultes ngptionte v ess ladii?dsm%‘sesivﬁhlm &qgsther |
Lo about éaﬂ?&fﬁsﬁﬂt iy e BB, of g nis BT, YRR NS shetulROn

cont rol enmdssrnmnnmﬁrm;badc(lz,l)))o rrpm@fmeﬁ maihiites.ngrhedinentrs ofsldctrolvies dddsd

emul si ons, excepting.cla O an di.spe t. ock Emul si.on

For mul at i of°T*BR '8 @HH%éSPréPémeeﬁp éﬁ?g k2] 1 thesegufsion.

Dei oni zed Vghesr EHIRRN (Ehflstm $Y received all mgredlents as in the test emulsions,
excepting clay, TiO,, and dispersant.

Stock Emulsion Formulation

Sample Phase Ingredient Function % By Wt.
Stock A Delonized Water | Hydrophilic 35.62
, carrier

Emuision A | Propylene Glycol | Humectant 3.42
A Keltrol T (2%) Thickener 20.55
B Lipomulse 165 Emulsifier 2.74
B Octyl Organic 10.27

Methoxycinamate | Sunscreen

B Lipowax D Emulsifier 5.48
B Finsolv TN Emollient 13.7
B DC 245 Fluid Emollient 5.0
C Phenonip Preservative 1.37

- — { —

Manufacturing Procedure:
e Heat Phase A to 75°C.
s Heat Phase B to 75°C.



carrier Emul sion A Propylene Gycol Hunectant 3.42 A Keltrg| Tﬁ(ﬁ?ﬁ
Thi ckener 20.55 B Liponulse 165 Enulsifier 2.74 B Cctyl ga Lf 0. 27
Met hoxyowopanmssicunscreen B J Li powax D Enul sifier 5.48 BcEiussenizs73TN
Enollient 13.7 B DC 245 Fluid Enollient 5.0 C Phenonip Preservative
1.37 Manufacturing Procedure: Heat Phase A to 75C. Heat Phase B to
75C. 0 4 AUG 2005 WD 02/ 062310 PCT1USQ2/ 03373 -44- Add Phase B to Phase
A. Cool to 45C and add Phase C. Honbgeni ze on Silverson honogenizer for
5 mnutes @10,000 rpm EXAMPLE 12 This exanple shows that the SPF
enhancenente efAfddd®haed Bith &hedead- based gel l ants di scl osed herein could be
achi eved even for sunscreen_ enulsjons that contain nore than one organic
sunscreen. Suf9et Ot @rﬁ}ﬂﬁl‘éﬁgla € prepared by honbgenizing in a Waring

bl ender (o e ed at 22 es._or ' he enul si on
appears uniT orasiize o S SebR BBeetzd\ R Find s OO PR i i g 7 5%
oMC, w w) such as the one described in EXAMPLE 11, with neasured anounts
of water and a second organi c sunscreen such as octyl salicylate, with
and without a clay-based gellant. TB34MRBhEIIZi ons were SPF-tested by
casting a filmof the enulsion on a given area (wth the application rate

This example shows that the SPF enhancement effect of the clay-based
gellants disclosed herein could be achieved even for sunscreen emulsions that contain

more than one organic sunscreen.

Sunscreen emulsions were prepared by homogenizing in a Waring blender
(operated at 22,000 rpm for 3 minutes or until the emulsion appears uniform) a given
portion of a stock emulsion (containing 7.5% OMC, w/w) such as the one described
in EXAMPLE 11, with measured amounts of water and a second organic sunscreen
such as octyl salicylate, with and without a clay-based gellant. These emulsions were
SPF-tested by casting a film of the emulsion on a given area (with the application rate
of 2 mg/cm’) of Transpore tape (manufacturer: 3M Corporation) mounted on a glass
slide, and then measuring the UV-absorbance of the film in the wavelength range of
290-400 nm. The results of the SPF tests are shown in Table XIV, along with the

composition parameters for the key ingredients in the emulsions.

TABLE X1V
Emulsion Composition Parameters for the SPF
# Key Ingredients
1 6.32% OMC + 4.5% Octyl salicylate 13.3
2 6.32% OMC + 4.5% Qctyl salicylate 20.9
+ 1.34% Clay + 1.34% TiO,
+ 0.27% Lignosulfonate
(Vanisperse A) "




of 2 ng/cnR) of Transpore tape (manufacturer: 3M Corporati dn) AipdWb ed on
a glass slide, and then neasuring the UV-absorbance of the filmin the
wavel endt0¥emye® of 290-400 nm The results of the SPF PEFISOHIB7Shown
in Table XIV, along with the conposition paraneters for the key
ingredients in the enmul sions. TABLE XIV Enul si on Conposition Paraneters
for the SPF # Key Ingredients 1 6.329% OMC + 4.5% COctyl salicylate 13.3
2 6.32% OMC + 4.5% Cctyl salicylate .9 + 1.34%Cay + 1.34%Ti02 +

0. 27% Li gnosul fonate (Vani sper se,Ag 0 4 AUG 1005 WD 02/062310

PCT/ US02/ 03373 -45- EXAMPLE 13 | e shows the SPF enhancenent
effect of a clay-based gellant of the present invention where the

| lant i d b - di ing Ti02 i | | f Lut i
Ding a rotor - ot AEGRaP ROy RIS Th RaPRCer RO ERER YeuntEnis | r o
clay into plReenti Qestidl WhedBE LEINNS h@aﬁre?&ieaab' O;Eal'e-tﬁﬁfériﬁgqaﬂ'iby RASSi ng

the slurry of the clay-TiO02 m xture once through ‘a | aboratory extruder
(Hobart). %gr«ﬂsul,fomﬁés slutyet Lang 2 cupt-sikior nyxerRioss-wikerh edging pelrsequdngly a

honogeni zi ng i.n a, \\ar.i ender (operated at 22.000 r or__4 .m nut es)
R stk entifetn By dRloLBY 1105 ARGy SRREIRYBheF pefiigurnt HRYY o ER L o
amount s of sjarr¢ bitreRAs e TiMahhxdit onbé GRAIRC [5ord@sy Exthrtr laebter). and wat er
(dosed vvitha%?026 g of sC%di Sm h;/)(Ijlr oXi de%a. The%?nul Si olr-lﬁqvvas PF-tested as

per the nethod described in EXAMPLE 6, and the result is given in Table
XV i nol udes t ne g Sie8 EEAT bR R bl b B o B in T ©
EXAVPLE 11Wavingngeridde (dpikatabint 2000 en & 4/ nbhited)tal stodkommilsionanck Bgthd n
the test one described in EXAMPLE 11 with measured amounts of a clay-based geliant
prepared as described above, and water (dosed with 0.026 g of sodium hydroxide).
The emulsion was SPF-tested as per the method described in EXAMPLE 6, and the
result is given in Table XV. To show the SPF enhancement effect of the clay-based
gellant, Table XV includes the SPF of a control emulsion (Emulsion 1 in Table XIII,
EXAMPLE 11) where the OMC content was only slightly lower than that in the test

emulsion of the present example.

TABLE XV
Emulsion | Composition Parameters for SPF UVA/UVB
# the Key Ingredients Ratio
1 6.96% OMC (Control) 9.3 +/-0.8 0.24
2 7% OMC + 2.95% Clay 31.3+/-5.2 0.55
+2.95% TiO,
+ 0.59% Lignosuifonate
(Vanisperse A from
Borregaard LignoTech)




enul si on of the present exanple. TABLE XV Enul si on Conpositi &rf W Bt er s
for SPF LNA/UVB # the Key Ingredients Ratio 1 6.96% OMC (Control) 9.3

+/ - O SWO RP62707%OMC+2. 95%C] ay 31.3+/-5.2 0.55 + 2. 95%PHTOR0HIEBTE9%

Li gnosul fonate (Vanisperse A from Borregaard LignoTech) 0 4 AUG 2005 WO
02/ 062310 PCT/ U S02/ 03373 -46- EXAMPLE 14 This exanpl e shows a
conposition (Table XVI) and the SPFé@hancement ability of clay-based
gellants that do not contain any Ti TABLE XVI W. %of Cay W. % of

Di spersant W. % Water 17.05 27.3 53.84 The SPF of a sunscreen emul sion
contai ning 7% OMC was found to be EXAMBE¥,H the SPF testing method
descri bed in EXAMPLE 12. The addl tion of a snectite <clay in conbination

wi th |ignosul fopate Vais erse t 0. suc n osi tion
G o eh 7os Byt St aromoniios (abk KTb aldbe SFomepierean
| i gnosul f oggt; df’&laﬁhﬁa £y Mgthgp&cyg&%ﬂglﬁ nd 1.5% respectively,
based on the @V\BI ght > IZ emul si on. EXAI\/PLﬁ Thi s exanpl e confirns
t hat considerably stable emJI sions can be made using the clay-based

gel l ants di scl osed herein, while n .ting the use of any
enul si fyi ng-surfactant. %Aﬁﬁ%% |

Wt. % of Clay Wt. % of Dispersant Wt. % Water
17.05 27.3 53.84

The SPF of a sunscreen emulsion containing 7% OMC was found to be 12.5
as per the SPF testing method described in EXAMPLE 12. The addition of a smectite
clay in combination with lignosulfonate (Vanisperse A) to such an emulsion
composition (i.e., with 7% OMC) increased the SPF to 19.1. The amounts of clay and
lignosulfonate in the emulsion comrespond to 3% and 1.5%; respectively, based on the

weight of the emulsion.

EXAMPLE 15

This example confirms that considerably stable emulsions can be made using
the clay-based gellants disclosed herein, while not requiring the use of any
emulstfying-surfactant.

An O/W emulsion was prepared by homogenizing a mixture of 36 g of light
mineral oil, 65.96 g of deionized water, and 98.04 g of a clay-based gellant of the
present invention, in a Waring blender. The forgoing mixture was homogenized for
10 minutes at 22,000 rpm, following which 0.5 g of a defoamer (Dow Corning 2210
antifoam), 0.1 g of TiO; and 15.4 g of propylene glycol was added to the resulting

emulsion. Homogenization of the emulsion at 22,000 rpm was continued for an

11



An O Wenul sion was prepared by honpgeni zing a m xture of 36) gABﬁ mr’ir’ght

m neral oil,
gel | ant W 02t0R%310 pr esent
m xt ure was honogeni zed for

0.5 g of a defoaner (Dow Comi ng 2210 antifoamnm,
propyl ene glycol was added to the4.;__esul ting

of

65. 96 g of deionized water,
i nvention,

and 98.04 g of a clay-based

in a Waring bl ender. HHEEFUBBYHdIng

10 m nutes at 22,000 rpm follow ng which

enul si on.

0.1 g of TiO2 and 15.4 ¢
Honogeni zat i on

of the erulsion at 22,000 rpmwas continued for an 0 4 AUG 1005 WO

02/ 062310 PCT/ USQ2/ 03373
was degas

10 rpm Itrpdi (o Si esl §:

at 450 1 orPRBRTFR RN B 25 Rasey TBRRCS) B,
emul si on heer bfagdinglih 8 at ASTD O dboBiU 5
NP 10.18 2 TiO2 1 0.2 3 Dispersant 20.3

Cl ay- Pol ar gel

-47- additional

5 m nutes,

&Noys. | ngr edi ent

tehih

use

% : . followi ng which it
sugitiomab Semindieanfiiowing whisbkiti wpy degasedi t Thef emylspgohady at

< . .
o e

% By Weight |
U trazi ne NAC,

i§wen

€ above

sodi um | i gnosul Tisheleepased gedipninser| is makeng theeabose prmisive hes terfobowing 2. 65

6 Defoaner_ 0.41..7 Water

anounts of water-imm scible (lipophilic) organic Iiquids
The emulsified oil-containing gel

conponentg

i nvention

il 65.5 EXAMPLE 16 This exanpl e shows that the
cl ay- based é'%ﬂol 4t of the pr esent

coul d contain considerabl e

ants are quij

(i.e.,

agai nst separati ozNygpf the ol

EYorear@rnents, in

ASMUGKH FEWHsht Sua

separation _of oil ~
j 1 Clay-Polargel NF 10.18
2 TiO, 0.2
3 Dispersant 20.3
(Ultrazine NAC,
sodium lignosulfonate)
4 Sodium Chlonde 0.76
5 Propylene Carbonate 2.65
6 Defoamer 0.41
7 Water 65.5
EXAMPLE 16

oils) as
bl e

This example shows that the clay-based gellants of the present invention

could contain considerable amounts of water-immiscible (Iipophilic) organic liguids

(i.e., oils) as components. The emulsified oil-containing gellants are quite stable

against separation of the oily components, inasmuch as no visual separation of oil

could be seen even after 90 days of standing of an oil-containing masterget sample.

In preparing the emulsified oil-containing mastergel (clay-based gellant)

sample, a given amount of TiO2 was homogenized with given portions of two water-



could be seen even after 90 days of standing of an oil-containing

mast ergel sanple. In preparing the emulsified oil-containing {mRsg 6 - el
(clay-based gellant) sanple, a given anmount of Ti 02 was honpbgeni zed with
gi ven p¥QIBH33Wf two water 0 4 AUG 20x5 WD 02/ 062310 PCHRUBHNRH3T?3

-48- imm scible organic liquids (oils) in an aqueous sol ution of

| i gnosul fonate and hunate for 4.5 mnutes. This was foll owed by the
honogeni zati on of a neasured amount_gf _ a snmectite clay in the enulsified
oil-containing Ti02 slurry for an additional 12 m nutes. Honobgeni zation

was carried out using an. industrial blender, wherein the Ti 02 and the
0i |'s were HOmBGEN: SEBICIIqUAE (01lghBan aqisaresaluinn @f Kenosulfenieandpumas

rpm Honogghi zati.o f the LN sth B02 sl ur We}scarr'e a
bl ender s éeﬁtégl ngtego%sgg%ﬁém%dfg%g omﬁ?mg\%ﬁqneo &p’é’?%%u%er@arﬁﬁ%r_ﬂ%tf
bl ender at  40%cafe thY inMA% Sl FRWEHH-CORYIning] TROMRRLES 96 aff UABRVInkI 27,
based on the key conponents, is given in Table XVII.” The oils used are

Fi nsol v TNnfries. s Hankogenhzetigo sitae caaied odawsipr m agluddfal idnderonehdrbini e
TABLE XVI1 _W. W. W. %of W. %W. %W. %W. % % of % of

Li gnosul f oh¥eangrtheiofs yyeye empgenizgad inthg jigppspfopgtehusmatysolytionat 20.080 i ¢
4.96 33.06 6 4 : Ny-: i £ i Ons ri.atlons of
the i nventll'pi)}?f giggﬁlégeeﬁﬁ%%%fl o?rée%géﬁaf glr %@e ¥%:6razﬁsq%lfé& C‘nﬁ%cf’e&\r’\lpf’(ﬁgﬁ \éggpbgfytl&lggg

from the sgjeed tthancbraporist de16000 r%rnd whileesr iy theOMedderl M0 % maft@ei ons
shoul d be inposed as are indicated by the appended clains. 11 -49-
04AUG2C5  WeNTung powariapmt Fheimastergal eomposetions rhasechanlithd bey eemponsnts, on

for a cosmgticen 5n RELRORIM S o ud' SR EiRlolv TN (Cizus alkyl benzoate) and

DowCorning 245 silicone fluid.

TABLE XVII
Wt (Wt |[Wt. % of Wt % | Wt %Wt % |W. %
% of | % of | Lignosulfonate | of | Finsolv | of DC-| of
Clay | TiO: Humate | TN 245 Water
Fluid
496 |33.06 |4.63 0.33 8.82 4.41 42.35

Many modifications and variations of the invention as hereinbefore set forth
can be made without departing from the spirit and scope thereof, and, therefore,

only such limitations should be imposed as are indicated by the appended claims.



pharmaceutical fornulation, conprising a particulate material, and a
nat ural polyner other than car boxyme;@yl cel | ul ose or xsgth (r}gum for
addition to the formulation, said fornulation including bflr@ rophilic
liquid selected fromthe group consisting of water, a hydrophilic

or gani ¢ WK 5 cBASMEIDGisuUr es thereof, said additive inproving the
efficacy of a“sunscreen active material in said fornmulation, said
sunscreen active capable of absorbing ultraviolet radiation in the UVA

or UVB wavel enghikifiAiides additidd Sondsdeitibh ¥R aRS&thic M Pésddal LLADE a WficaPf t he
foll ow ng functl ons when added to said cosnetic, personal care, or

phar maceut i c aPhapeacatiical iPapplation) compeipiaga Pﬁgatlﬁéﬂmege‘oqutajmaml pglymer

hydrophilic | étﬁwtﬂan&%{b%ﬁﬁrﬁahm OMIdsh @r GArPnaR gq&nﬁir%aalﬂ& Qf th\Bk-Sfilatich,
hydrophilic dganl o tI i quid,” and m xtures thereof i) emulsifyi ng and
‘I‘

stabi | i zing o wndneluding niaydrophibis hiapg selpied e degBonpeopsistiae of
hydrophi l'ic |, Qh?&bﬁﬁt&gggnﬁﬁmu§$%&ﬁﬂ%s RO saldl 428i1i0d lrmmﬁ th@

hydr ophi lic organl c liquid, and m xtures thereof; and éﬁs functl oni ng
as an anti oxi (fHPRCY of 2 SPREsTeRd dicHYe, BalsRAtyB SRid] foMNUAtiop) sAidrsunsCragiescEve t he

sunscreen act i d8E sbing! ﬁnﬁ%l&%cﬁ%m 15%@ e §rovs v@é%@l%hg%ﬁ kdd@esOf
titani um di oxi de, zinc oxide, octyl nethoxycinamate, honosal ate,

octocryl ene, it 3Aditiya Prrégrmingeat 1‘?\‘&&@9%8}?2@ qveing &ungtigns trden added to said

phenyl benzyl i é@fnal@gag&aﬁda}ef mlﬁneaeeﬁéal (EhRABR Y indbis g GRisoluy benzone,
met hyl anthranilate, avobenzone, and m xtures thereof. 3. The additive
conposi tion of thlraiﬂrﬂlCl liqyid eselsttad tfrom ghedgrpimy eonsisting, of Wagarns Jwtephiliel f r om
the group con uidf afd Blxnbs oot Nfy) B gk A1 drfpiét

hydr ophi lic I?fgw dt ? corﬁue;lyns te ehﬁ)atur alifﬁf)qusmlln éso utn;;bonS and an
admi xt ure of aga@stpfacatmlem@d eoalpsecaed @l a hydiephilive svledtedpfpy e group The
addi tive compaRlidNoOhal, 3 Mafpntl el il ARE Hikta" GectB %ﬁag |

sel ected from e group c¢on tplngo ctltec ay, an I norgahic

oxi de, col | oi fagtiogingiagen attigpidmitt e,  al um na, oil droplets, a pignent, a

| at ex polymer, and m xtures thereof. 5. The additive conposition of claim
4, wherein the snectite clay is selected fromthe group consisting of
bent oni t e, 2noFleradditivé enminositios effrdaintl ewhdnen thesimsereerbdctivg inaterial isselgvtehsi t e,

and m xtures ﬁ'&g t eoérbulg) céhs{g‘!i{% a‘totggnium dioxide, zinc oxide, octyl methoxycinamate,

homosalate, octocrylene, octyl salicylate, methylbenzylidene camphor,

phenylbenzylimaid-azole sulfonic acids, ethylhexyl triazone, oxybenzone, methyl

anthranilate, avobenzone, and mixtures thereof.

3. The additive composition of claim 1, wherein the additive is in a form selected from
the group consisting of a slurry of the particulate material in a hydrophilic liquid that
contains the natural polymer in solution; and an admixture of the particulate material

and the natural polymer.

4. The additive composition of claim 3, wherein the particulate material is selected from
the group consisting of a smectite clay, an inorganic oxide, colloidal silica, laponite,

alumina, oil droplets, a pigment, a latex polymer, and mixtures thereof.

5. The additive composition of claim 4, wherein the smectite clay is selected from the
group consisting of bentonite, montmorillonite, saponite, hectorite, bidelite,

stevensite, and mixtures thereof.



6. The additive conposition of claim4, wherein the parti cgl t uﬁ@t eri al
conprises an inorganic netal oxide- bagsd sunscreen active ém

selected fromthe group consisting oF Ti 2, ZnO and m xtures thereof.
7. The additive conposition of claim4, wherein the particulate materi al
conprises | t Lect : - : St . tabl e
O G S S e
hydr ocar bon ammdrganig trogte soxideehagadf sungreefpstigdelinioved sdentesss froghe gfoup| ai m 4,
wherein the payliGi Ao BhE! dnmitiSeSBLRGE €d from the group consisting
of a snmectite clay, an inorganic oxide, and m xtures thereof. 9. The
additive conposition of claim8, wherein the particulate materi al

conpri Ses Gt @pe m%b%gﬁﬁ(gsﬁt{o% df !G?AYm "Z\,nghé%iﬁ r?hetdlﬂ?tigaf’alt@ﬂgtgriﬁfcofn ses oil .
particul ate materi al bel hg an inorganic oxide or a mxture I nor gani c
oxi des. 10. Thwrkdelestvd rovrthogiotn emsetfingcifziemtable oihdlosienoil.traingrak ¢il, cul at e
material conpgj;sas oﬂ%ig:tr[)l@uﬁ%gl%eﬁ%ﬁ%]'Q}d?ocgljbgﬁlgﬁ%xt\ﬁ’retst&)e}&? bal ance of the
particul ate material”'berng an 1 norganic oxide or a mxture of inorganic
oxides. 11. The additive conposition of claim 10, wherein the particul ate
mat eri Al CPiTh A Rofbin 4 SRCL Whbichl Ap AR hdlerd IR DRLANGEROT L he
particul ate materi al bei ng an I norgani c oxi de or amxture o I nor gani c
oxi des. 12. Tthe geuidictnsistngoiimpoectite olay,ah irokgnimogide)vind mextnres therephar t i cul at e
material conprises a snectite clay selected fromthe group consisting of
bentonite, nontnorillonite, saponite, hectorite, bidelite, stevensite,
and m xtur & Thesddaive ciiBposifive odddint 8,wehcamibho particwate ofatecibbdomp8ises\itter ei n

the particul atg, i.al . commri s N, ino ni c_r I i.de: based
sunser cen act 192 aBeBiE S HRLWAENE Balah d BB G, oGO HEP S,
ZnO, and m xt inoegenit logide of a mikfure dhgorgahdki ¢xides. conposition of claim 3,
wherein the natural polyner is a polyphenolic polyner selected fromthe
group consisting of a lignosulfonate, lignin, humate, tannate, their
deri vat i vesl0. Thaladditive eompositharof ofaim 95whefdie thegeiticulate noeambsortproes Bh cl ai m

14, wherein the,bQ henol i c, natural . pol r.is..selected. fromthe group
const ot 1 g of Ll PPy SBEHT cadiand Nt By oREITE ok Brer AT L PR e 8

AUG 2005 inorganic oxide or a mixture of inorganic oxides.

11. The additive composition of claim 10, wherein the particulate material comprises
10% to 90% smectite clay and with the balance of the particulate material being an

inorganic oxide or a mixture of inorganic oxides.

12. The additive composition of claim 8, wherein the particulate material comprises a
smectite clay selected from the group consisting of bentonite, montmorillonite,

saponite, hectorite, bidelite, stevensite, and mixtures thereof.

13. The additive composition of claim 8, wherein the particulate material comprises an
inorganic metal oxide-based sunscreen active compound selected from the group

consisting of Ti0,, ZnO, and mixtures thereof.

14. The additive composition of claim 3, wherein the natural polymer is a polyphenolic
polymer selected from the group consisting of a lignosulfonate, lignin, humate,

tannate, their derivatives, and mixtures thereof.

15. The additive composition of claim 14, wherein the polyphenolic, natural polymer is

selected from the group consisting of a lignosulfonate; kraft lignin; sulfonated kraft



l'ignin; oxylignin; sulfonated oxylignin; humate; sul fonated hunate;
tannate; sulfonated tannate; |ignosul flonate copol yneri Zeﬂl,vﬂéfﬁr?[]ﬁ nonomner
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amount of about 10%to about 65% by wei ght, based on the total weight of
the additive conposition. 19. The additive conposition of claim3,
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The additive conpdsi erein the natural polyner is
included in an

17. The additive composition of claim 3, wherein the particulate material is included in
an amount of about 1% to about 95% by weight, based on the total weight of the

additive composition.

18. The additive composition of claim 17, wherein the particulate material(s) is included
in an amount of about 10% to about 65% by weight, based on the total weight of the

additive composition.

19. The additive composition of claim 3, wherein the natural polymer is included in an
amount of about 0.05% to about 300% based on the weight of particulate material in

the additive composition.

20. The additive composition of claim 19, wherein the natural polymer is included in an
amount of about 5% to about 100% based on the weight of particulate material in the

additive composition.

21. The additive composition of claim 20, wherein the natural polymer is included in an
amount of about 10% to about 60% based on the weight of particulate material in the

additive composition.



amount of about 10% to about 60% based on the wei ght of particulaﬁg
material in the additive conpositiong,-52- 0 4 AUG 1005 2R Avhdll
additive conmposition of claim3, furthAér including a protein selected
fromthe group consisting of gelatin, soy protein, wheat protein, casein,
and m xtures thereof. 23. The additive conposition of claim22,
cont ai ni ng about 0.1-5%of a protein gellant. 24. The additive

conposi t i ort2ofl h¢ pdditinexompagiierepinclaimed, ghigher ingluging| aproteinsselpsied fiom thos The
addi tive conmpesip t&Risthg &gtlafi, 3oy frofelnGheat HHaled, BisBE, ARMkuRs ler¥r Of 2
gellant selected fromthe group consisting of xanthan gum pol yacryl ate,
hydr ophobi cal | y- nodi fied pol yacrylate, and m xtures thereof. 26. The
addi tive compQaé fddRive @bmpdstoMoBelait e, &inthirdif\BatRal d.1-64! b Brdidh Bliladd,
conprises enulsified oil droplets, and wherein the natural polyner

enul sifies and stabilizes the enulsified oil droplets against

floccul ati o5y aRd.RAL ESAFIIERN oLdlaimBAC wRLEHh kle\iRotCiAFPRMt KsiglRRf claim 3,
wherein the natural polyner is an antioxidant containing a pol yphenol
functionality. 28. A nethod of enhancing the efficacy of a sunscreen
CONPOSi ti 0rhsCept ddkiiGeodPositidid bEMAR! £rufndicatthiie fabbit @ 1- SR %ﬁlarﬁel ect ed
fromthe group consisting of titanium dioxide, zinc oxide, octyl

met hoxyci nanmat®ectadolises sheagreup ennsigidngy¢fewathan gery) podvaciydae, aydrophobically-

met hyl benzyl i dgRg§ Qgﬁueggggmhggpﬁ%%aﬁidazole sul fonic acid, ethlhexyl
met hyl :

triazone, oxybenzone, yl anthranilate, avobenzone, and m xtures
thereof, conprising adding to said sunscreen conposition the additive

CONposi ti onOfy,e !a@t&imelconﬁ%siti@h TRLRAH 0fneR afh%icﬂaﬁichﬂf‘e ﬁﬁ&{ié‘i%ﬁl ngsa
sunscreen conposition containing a hy&?op 11 iquid se ected from the
group consi st emylsifitd wktpletsy arnal wherdinthe nefbrahpalamer eambbifzes hydistaplives the
organi c |i qui | : i StJ of glycerol, propylene
gl ycol , isoprgﬁgﬁ%ﬁgaﬁgﬁé%gg%&%%Pg%%ﬁg?%ﬁ@%gﬁ%%ggf'and m xt ures thereof,
and an ultraviolet radiation filter material selected fromthe group

on ul traviolet radistion filter mate Lhe g o
omosal at 6, 200 AN HLE X R Ahe B pIFEORAELBRREME,

phenyl benzyi meerdaziof e pelupifeosiifanctianatity,. et hl hexyl triazone, oxybenzone,
met hyl anthranil ate, avobenzone, and m xtures
28. A method of enhancing the efficacy of a sunscreen composition containing an
ultraviolet radiation filter material selected from the group consisting of titanium
dioxide, zinc oxide, octyl methoxycinamate, homosalate, octocrylene, octyl salicylate,
methylbenzylidene camphor, phenylbenzyimaidazole sulfonic acid, eththexyl
triazone, oxybenzone, methyl anthranilate, avobenzone, and mixtures thereof,

comprising adding to said sunscreen composition the additive composition of claim 1.

29. A method of enhancing the efficacy of a sunscreen composition containing a
hydrophilic liquid selected from the group consisting of water or a mixture of water
and a hydrophilic organic liquid selected from the group consisting of glycerol,
propylenc glycol, isopropanol, ethanol, polyethylene glycol, and mixtures thereof,
and an ultraviolet radiation filter material selected from the group consisting of
titanium dioxide, zinc oxide, octyl methoxycinamate, homosalate, octocrylene, octyl
salicylate, methylbenzylidene camphor, phenylbenzyimaidazole sulfonic acids,
ethlhexyl triazone, oxybenzone, methyl anthranilate, avobenzone, and mixtures
thereof, comprising adding to said sunscreen composition the additive composition of

claim 3.



t hereof, conprising adding to said sunscreen conposition the additive
conposition of claim3. -53- 0 4 AUO 1005 30. A conposition s Hﬁgted
fromthe group consisting of cosneticgszpersonal care, and t%b
pharmaceuti cal fornul ations, obtained after incorporating into the
formulation the nultifunctional additive conposition of claim1, wherein
the cosnet i, Apamgposiabn sdesed foom tiepirod c@&aﬁﬁ@ﬁﬂ&ﬂn&&i peQsaL k@t | MA

i ncl udes one or. npre artr at one or._.nore natural,

o y et o, *and CEAGHETRRFHeE P SV aatCARer PP ORGP B oBBIEORe i ng of
wat er, a hydr ﬂﬁhﬁdliiﬁlnai‘ogﬂrhlddltlknt comhyesitiam df ¢Thixd U végreiheie € 6dmetid, ]pers'ﬁhkﬂ
conposrtron of cl é wher ei n t he Fartic ate naterlallrs sel. cted
fromthe groff®& R phece St ?newfér%@ OnOr HHPYU L TR

col | oi dal sil bfpr dEOMNtHE), polgthets] ahd, a AirepHilic Bauid gétecnéd framl thé @oupol ynmer,
an enollient as ojl es, thereof. The conposition

of Claim a1, aRsPERe SRR RIS P HE TG NS EONIF BEEOL amectiTe. ¢l ay
sel ected fromthe group conS|st|ng of bentonite, nontnorillonite,
saponite, ectorite, bid stevensite, d m xtyres thereof. 33. The
CoNnposi t i onﬂoﬁ‘ec PRSP O aﬁt@%;jﬂ’ ‘t’lrré%&rﬂtna‘fﬂsr'g{eénﬁwirr selected fm 86s an

i norgani c megap oxmmn@@s QRS GI9Ehn &otdakie SRI¥POsIikab @ﬂll@@tlﬂﬂmfm’ omthe
group consistin 2, Zn0O, . and xtures thereof 34 The conposition

Ti
of claim 31, g‘r“?r*ﬁ“ﬂ & PigHiets & {fextralymgt ap Fapllieed ap Pl dwblets; fndqpishet s
sel ected fromyehef.group consisting of vegetable oil, flower oil, mneral
oil, silicone oil, petroleumderived oil, a hydrocarbon, an organic
sunscreen conpound, and m xtures thereof. 35. The conposition of claim

31, wherei m2t h8e Pahddsiith 3t Blaihl EWhdleid the RtiQ0AE thalcria ditpRisest PhkRtite
consisting of a snmectite clay, an inorganic oxide, and m xtures thereof.

36. The conpo&kY isesctesd f@phr% G8UD GRRSISHAM of Rentonitet rr@am'é‘%& &pRogite,

conprises 0 t Qe bidRARCHdveRite] MY nmidiiGteWntRoft he bal ance of the _
particul ate nat eri al berng an inorganic oxide or a mxture of inorganic

oxi des. 37. The conposition of claim36, wherein the particulate material
conpri ses 1% e df¥P%ition of claim 31, wherein the particulate material comprises an inorganic

metal oxide-based sunscreen active compound selected from the group consisting of

Ti0,, Zn0, and mixtures thereof,

34. The composition of claim 31, wherein the particulate material comprises oil droplets
selected from the group consisting of vegetable oil, flower oil, mineral oil, silicone
oil, petroleum-derived oil, a hydrocarbon, an organic sunscreen compound, and

mixtures thereof,

35. The composition of ¢laim 31, wherein the particulate material is selected from the

group consisting of a smectite clay, an inorganic oxide, and mixtures thereof.

36. The composition of claim 35, wherein the particulate material comprises 0 to 100%
smectite clay and with the balance of the particulate material being an inorganic oxide

or a mixture of inorganic oxides.

37. The composition of claim 36, wherein the particulate material comprises 1% to 100%
smectite clay and with the balance of the particulate material being an inorganic oxide

or & mixture of inorganic oxides.



snectite clay and with the bal ance of the particulate material being an
inorgani c oxide or a mxture of inoggggic oxides. -54- 0 4 qujn@ @5 38.
The conposition of claim37, wherein fhe particul ate naterlg & Il ses
1% to 99% snectite clay and with the bal ance of the particulate materi al

bei ng an i rar grdédimpdxitise of Q4imes 70vkdrbih ShefarticORfcdANESal QhsiRes 193% 9khe
conposi tion of cIa|n138 wherein the particulate material conprises 10%

to 90% smect PRt ciay aadyithihehalapce osmemléulatf mafrEa e AR ORRITREEF i al
bei ng an i nor gadimfknPXblBorgstic iddsXt ure or inorganic oxides. 40. The
conposition of claim 35, wherein the particulate material is a snectite
clay selected fromthe group consisting of bentonite, nontnorillonite,

saponi te, hRCURY ddnfositibii slllditha8, WhePAHSThE phrBcul@B chat¥tiXll dhBhiscs 16%.€050% 41. The
conposi tion of claim35, wherein the particulate material is an inorganic

metal  oxi de- FAHHF daypad Wé@ﬁheat@!amfeo d il BatedelibspePp dieraanis ogideup

consi sting of orlf MRiure Mdrgafidoiaest ures thereof. 42. The conposition of
cl ai m 30, wherein the natural polyner is a pol yphenolic polyner selected

fromthe group consisting of a |ignosulfonate, lignin, humate, tannate,
their deridgatrhy 8Smpdfidn B eidhes, Wﬂ%ﬁ%e pﬂ&culﬂ't@%nﬁ&m?@ﬁhtsh@&lt@fcla laim
42, wherein the polyphenolic, natural po | ymer is selected  fromthe group

consi sting of sal§cgpd the SR consisting of hegionite, montHasHaRikss sapPRites hectaiig. n:

oxylignin; subfionatedeRiy lah@RiiredHéBie; sul fonated humate; tannate;
sul fonated tannate; |ignosul fonate copol ynerized with a nonomer selected

fromthe group consisting of acrylate, acrylic acid, acrylam de, styrene

sul fonate, ANGhOAHYPBBLEDECIaivHE S, WRkR: th@ﬁ@h&%@ﬁé&hﬁ]qgaﬁ ﬁmr@ﬁelrﬁem n;
| i gnosul f onat e- f or mal dehyde condensat es: gnln f or mal dehyde

condensat es; Brifigbascd Wﬁwe@@ﬁwecwwa@rﬁwﬁté% omdhtheroen cangisting ddiQde

condensates; byaroahenledinkxsfodi fied 1ignosul fonate;
hydr ophobi cal I'y-nodi fied i gnin; hydrophobical | y-nodi fi ed hunat e;

hydr ophobi cal | y-nodi fi ed tannate; cationically-nodified |ignosulfonate;

cationi cal |- Tﬂpwﬁﬂoﬁqoﬂ bR 300@Bér99 kife@atu¥al PRGIEd €9 pByPRLStic polymer
cationically-nodified tannate; am
selected from the group con51st1ng of a lignosulfonate, lignin, humate, tannate, their

derivatives, and mixtures thereof.

43. The composition of claim 42, wherein the polyphenolic, natural polymer is selected
from the group consisting of lignosulfonate; kraft lignin; sulfonated kraft lignin;
oxylignin; sulfonated oxylignin; humate; sulfonated humate; tannate; sulfonated
tannate; lignosulfonate copolymerized with a monomer selected from the group
consisting of acrylate, acrylic acid, acrylamide, styrene sulfonate, and naphthalene
sulfonate; azoligno-sulfonate; azolignin; lignosulfonate-formaldehyde condensates;
lignin-formaldehyde condensates; humate-formaldehyde condensates; tannate-
formaldehyde condensates; hydrophobically-modified lignosulfonate;
hydrophobically-modified lignin; hydrophobically-modified humate;
hydrophobically-modified tannate; cationically-modified lignosulfonate; cationically-
modified lignin; cationically-modified humate; cationically-modified tannate; amino
lignosulfonate; amino lignin; amino humate; alkylated lignosulfonate; alkylated
lignin; alkylated humate; crosslinked lignosulfonate; crosslinked lignin; and mixtures

thereof.



| i gnosul fonate; amno lignin; am no humate; al kyl ated |ignosul fonate;

al kylated |lignin; alkylated hunate; ossl i nked |ignosul fiaongutellih
crosslinked lignin; and m xtures thereof. 04 AUG 1065 44. The

conposi tion of claim 30, wherein the hydrophilic organic liquidis

sel ect ed f @hel ddGipBiRHRFC R 36, REiPhe B HGHEIR! org MECRYER Se1iGHRIm

i sopropanol, ethanol, polyethylene l'ycol,” and %n xtures thereof. 45. The
conposi ti on othe gloup REEting R ehesrml, progylees glyceli isaprepangl. éthangl, nolyethylentided i n
t he conposi t%lpdgl,iaﬁd%&uﬁgpm%opf about 0.05%to about 30% by wei ght,
based on the total weight of the conposition. 46. The conposition of
claim45, wherein the particulate material is included in the

CONMpPosi ti onsi fheAlbnFOHM of Llaf b1 wQeré‘i%tﬁé)pﬁ'the Idoday iabididd, inbgsed on
the total weight of the conposition. 47. The conposition of claim 30,
wher ei n t he repweghond|ap gmpuitof phopt ORSe t aboutH% Woweigi hasesienithe ol anount
of about 0. Oweiélgogﬁlg%m%%gf&pased on the weight of particulate materi al
in the conpositron. 48. e conposition of claim47, wherein the natural
polynmer is included in the conposition in an amount of about 5% to about
100% based sgnmifhe,RLighl oPbraiR@5! ivfithiliRe PRGNk R Imatdbial ReERIRAORI thi On-  49.
The conposition o{ﬂ.t%%la?ﬁm%&al wher eﬁn the E%’E]ura ngloﬁ?l;rrerm}gsgglancl uded in
the conposi téogmwposinomai aampentt afbaub Bute wEbeut d5Ryureigndnirdadhottat he

wei ght of pagliqukale Lal in the conposition. 50. The conposition
of claim 30, a‘?dkt her i?\rg%gl{ong a protein selected fromthe group
consisting of gelatin, soy protein, wheat protein, casein, and m xtures
thereof. 5% e Sitie0n,.of el ai m. ini e of a
protein gel F'air?%. ¢ glg R%edfc%ﬂ%og(ﬁt ‘?%%élgg h%%gﬂ%?ﬁ?ﬁ%ﬁgggﬁu%ﬁénﬁ{%t ein
gel l ant is getoatpositions B arTireound ppakmiut oK abdwtidF0B0hasdduert therweagimioli ni ng
about 0.1-1% of . Ot .. fromthe group consisting of xanthan
gum pol yacry&gt%%}ageh%%}%%h%&é ga q%gl-tl?r%di fied polyacrylate, and m xtures

t her eof .

48. The composition of claim 47, wherein the natural polymer is included in the
composition in an amount of about 5% to about 100% based on the weight of

particulate material in the composition,
49. The composition of claim 48, wherein the natural polymer is included in the
composition in an amount of about 10% to about 60% based on the weight of

particulate material in the composition.

50. The composition of claim 30, further including a protein selected from the group

consisting of gelatin, soy protein, wheat protein, casein, and mixtures thereof.
51. The composition of claim 50, containing about 0.1-1% of a protein gellant.
52. The composition of claim 51, wherein the protein gellant is gelatin.
53. The composition of claim 30, further containing about 0.1-1% of a gellant selected

from the group consisting of xanthan gum, polyacrylate, hydrophobically-modified

polyacrylate, and mixtures thereof,



-56- 0 4 AUG 2005 54. The conposition of claim 30, wherein the
conposi tion includes emulsified oil dggplets, and the nat ur 4l 4 ped Pier
enul sifies and stabilizes the emulsified oil droplets against
floccul ati on and coal escence. 55. The conposition of claim 30, wherein

t he nat ur als4pohey BRApdsiioR Nbf AMimO X0, hdlrein GRN LahptisiGn AnPQdek PiRIMtied oil
functlonallty 56. A nethod of manufacturing an additive_co 03|t|on for

a cosmetic orYaPIErangd sha nagusy! @olygier emultitiesand é‘ﬁ'?lilﬁfélthef Sruhaified qilyfoplets

conpri sing di gRkSidkeuiaidaand teaWsahe.. material sel ect ed fron1the group
consisting of solid particles, oil droplets, and m xtures thereof, in a

hydrophilic liquid selected fromthe group consisting of water, a

hydr ophi | i G50TEABbSposktiof Ubfd claf B0ONwhERIHE het imuﬁpﬁ;olyﬂieleﬁﬁlaﬂ dohiBxidant
hydrophilic liquid contains _ a dlssolved natural polyner other than

car boxymet hy| SaEfning Hrabyrbenol petieiligjum 57. The method of cl ai m 56,
wherein the particulate material is selected fromthe group consisting
of a snmectite clay, an inorganic oxide, colloidal silica, |aponite,

al uni na, a Sophdrattiod of prRufaRngHIESn @dditive campasting foTAFOSMEHROT R PEESERA EATE her eof .

58. The net hogt Qfhafmadiuiical FormMMBHR I cBmbiinoTBelsink @ pahtiMate nafhRelcedd f rom

the group consisting of bentonite, nmontnorillonite, saponite, hectorite,
bi del | e st oVeRdRY EOUmFRRSISAO@IFPE PUTREFS O drostpls, THETRANBORCISPT, &1 i m 57,

wherein the prfddghiicaigfidRlkatd ﬁbm%&pﬁﬂ%ﬁs@ Iop QL GARI lﬁdroﬁﬁh@-l)rgamc
oxi de- based sunscreen active conpound sel ecteé from’the groug con5|st|ng

of Ti 02, znCiquithdndimikiyressherpedy whereingbe hydiephitia hatd genteingp dissqglvedaher ei n

the particul aﬁaﬁurﬁiaﬂoﬁ)iﬂe%th&‘)cﬂi?{da?o%yrﬁétﬁyl Qélﬁﬂls@%ﬁxanﬁl% E&}Bed fromthe group
consisting of vegetable oil, flower oi'l, mneral oil, silicone oi

petrol eumderived oil, a hydrocarbon |iquid, and nlxtures t her eof . 61

The met hod s5f 1 ﬁbtmcﬁgf clé’}ﬁ%%ebvﬂerlnﬁ?heo;%ﬁﬁ G A e &fdeRh fo tﬁ@ b%gﬁ ed from

the group consisting of a snectite clay, an iInorganic oOxi
m xt ures t her ewpistirgol aFhectiieelne dn aforgahigiomds Lolloidd sdicn lmelt@ahlmn@u# ate

mat eri al corrpng?gi}glﬁa(?l dg@plét@%%%te?%@ ér}&d%ﬁﬁgé‘fh@re\ﬁﬂh t he bal ance of the

particul ate el ng an | gani ¢ oxl m xtures of inorganic
oxi des.

58. The method of claim 57, wherein the smectite clay is selected from the group
consisting of bentonite, montmorillonite, saponite, hectorite, bidelite, stevensite, and

mixtures thereof.

59. The method of claim 57, wherein the particulate material comprises an inorganic
metal oxide-based sunscreen active compound selected from the group consisting of

TiO,, ZnO, and mixtures thereof.

60. The method of claim 57, wherein the particulate material comprises oil droplets
selected from the group consisting of vegetable oil, flower oil, mineral oil, silicone

oil, petroleum-derived oil, a hydrocarbon liquid, and mixtures thereof.

61. The method of claim 57, wherein the particulate material is selected from the group

consisting of a smectite clay, an inorganic oxide, and mixtures thereof.

62. The method of claim 61, wherein the particulate material comprises 0 to 100%
smectite clay and with the balance of the particulate material being an inorganic oxide

or mixtures of inorganic oxides.



-57- U4 AUG M5 63. The nethod of claim62, wherein the particul ate
mat eri al conprises 1% to 100% snecti tS clay and with the bal gnegypiits he
particul ate material being an inorgafrf &-oxide or mixtures of i nor gani c
oxi des. 64. The nethod of claim63, wherein the particulate materi al
compri ses ki irfe e 3RGHh 68, Ghavn Afpattibubd BERA ARERAT1AE 1000
particulate material being an morgam% oxide or a mxture of Inorganic
oxi des. 65. Téreectitetchrydndith theibalates of thie@articylate matepalrtieingah atoeganitosid al
conpri ses 10%}&1;{819%’4)@%}1{'&0?@9;_ay and with the bal ance of the

particul ate material beirng an 1norganic oxide or a mxture of inorganic
oxi des. 66. The nethod of claim 61, wherein the particulate materi al
CONDI i SeS g STREeIGd G Baim S GALEH HE QLD COMBHiRL 119910boy,
bentoni te, mont rmrefhl f Shi taérflsfgépo%ﬂ%t el,M’ b o?ﬁe?{éﬁé{p‘%%g@ﬁl%ge,ﬂgpeége/r\su te,
and mi xtures thestiteelay agd witli He baletdewd the barticwlatemBerialtiemgen mordasicpaidt i cul at e
material conpgj.ses i i.c...metal oxide-based sunscreen active
conmpound sel eétiﬁaﬁﬁﬂ‘t‘ﬁg&yﬁdﬁ&consi sting of Ti 2, ZnO and m xtures
thereof. 68. The nethod of claim56, wherein the natural polymer is a

pol yphenol i3 Rl YiBBba of &lafi & dwhd- A AN SarM R GRS &hlRG:Cloo 10 9%

| i gnosul fonate, l'ignin, humat’e, tannate, a dervative ther o , and

m xt ur es t her godctite@By aidhwithdietbeldnafof te pantc @8 mateeiridiemgtahmopgahigphidnol i c,
nat ural poly I ed. fr the group consisting of |ignosulfonate;
kraft |igni n;”&gau ?%L{?Fg%fglg&%r é%?xq{gis'gni n, oxylignin; sulfonated oxylignin;
humat e; sul fonated hunate; tannate; sulfonated tannate; |ignosulfonate

copol ymer i Zgdryi bl BPISHRE SRLEE LRl QM BEALOURGONS Sk Al
acrylate, acrylic aci 8, acryram de, sPyrene Sarfonat e “an nap R4l ene
sul fonate; azdiciegrionsht Eooptesisdandfi tgnionite, moginesilibfic) stpenifephartiritke hy de
condensat es; lziidglﬂé rgfcvfn%{tgaal(gr%t}()(udestﬁggo nsat es; humat e-f or nal dehyde
condensat es; tannate-ftormil dehyde "condensat es: hydr ophobi cal | y-nodi fi ed
| i gnosul f onat e; hydrophobi cal ly-nodified |ignin;

cht i oni cal 13 P oF Pl et Pl e BATRUAF el ST st Foat

cat i oni cal | y- metal oxide-based sunscreen active compound selected from the group consisting of

TiO,, ZnO, and mixtures thereof.

68. The method of claim 56, wherein the natural polymer is a polyphenolic polymer
selected from the group consisting of a lignosulfonate, lignin, humate, tannate, a

derivative thereof, and mixtures thereof.

69. The method of claim 68, wherein the polyphenolic, natural polymer is selected from
the group consisting of lignosulfonate; kraft lignin; sulfonated kraft lignin; oxylignin;
sulfonated oxylignin; humate; sulfonated humate; tannate; sulfonated tannate;
lignosulfonate copolymerized with a monomer selected from the group consisting of
acrylate, acrylic acid, acrylamide, styrene sulfonate, and naphthalene sulfonate;
azoligno-sulfonate; azolignin; lignosulfonate-formaldehyde condensates; lignin-
formaldehyde condensates; humate-formaldehyde condensates; tannate-formaldehyde
condensates; hydrophobically-modified lignosulfonate; hydrophobically-modified
lignin; hydrophobically-modified humate; hydrophobically-modified tannate;
cationically-modified lignosulfonate; cationically-modified lignin; cationically-
modified humate; cationically-modified tannate; amino lignosulfonate; amino lignin;
amino humate; alkylated lignosulfonate; alkylated lignin; alkylated humate;

crosslinked lignosulfonate; crosslinked lignin; and mixtures thereof.



nodi fied humate; cationically-nodified tannate; am no |ignosul fonate;
amno lignin; amno humate; alkyl ategglignosul fonate; al k)ﬁl a lﬁf ﬂtﬂ gni n;
al kyl ated humate; crosslinked Ii gnosu?fonate; crosslinked |tié] L; and
m xtures thereof. -58- 0 4 AUG 2005 70. The nmet hod of claim 56, wherein
the hydrophilic organic liquid is selected fromthe group consisting of

gl ycerol, propylen | ycal ,_ i sopropanol,, ethanol, polyethyl ene | ycol ,
and m xt ur@g' ‘?’%tg‘?‘?"iy ?‘mT%ewﬁ%F‘ﬁélﬁFqB'Fm@ﬁ P grespic lighidrss cfeﬁgmﬁh‘?“fi cul ate
material is igelpdadistine bhelyadsl] piopglend SHRDSkdpréfandl) efBncaAFulEhylhe about
1% to about 6 %6$y %/i\ei_%rllrt, hbas d on the total weight of the conposition.
72. The met hodYHY- 38f A9 eKRler ei n the particulate material is included

in the additive conposition in an anount of about 10%to about 65% by

wei ght, based_on the total _weight of the conposition. .73. The pethod of
ol arm 56, viheT 1 REPHLOTRET I WOFg R P s EgR 1 ROpHE e F0Ee

conposi tion i fon@siao®in Shouabetdbot. B5% iteunbi by 3REM, hasadnane tohe wei ght
ial in the conposition. 74. The nethod of claim 73,

of particul ate pater :

wherein the n‘éf?‘ﬁ%fﬁ]ﬁ(?f’?%ﬁ‘“qns included in the additive conposition in
an anmount of about 5% to about 100% based on the weight of particul ate
material in_the conposjtion. 75. The nmethod of ¢laim 74, wherein the
natural pol’gmthe ﬁngth?dn%‘ll el Wﬁfrﬁ’@ RS m%tﬂﬁ%d%’i“f’}iug‘ﬁi inghepddiliypunt  of
about 10% to aheetitieW i DaseinOst sbiR 108 Baboudb5%MATWdigHh LAt Jiahefotal i n
t he conposition. (79? The net hod of claimb56, wherein the additive
conposi tion fHFENSE hegempepiong protein  sel ected from the group
consisting of gelatin, soy protein, wheat protein, casein, and m xtures
t hereof. 77. The rT%t hog of claim 76, wherein the additjve conposition
cont ai ns abgutomethadobelaim 5B, whetein thapaturak polymmer iyiwelydet iy heatddidivai m 77,

wherein the pigigkifot® hdBhoun$ o8 @bdt 0105%713- abdEI00ES BiReH o el dight 28,

wherein the additive conposition further contains about O0.1-
particulate material in the composition.

74. The method of claim 73, wherein the natural polymer is included in the additive
composition in an amount of about 5% to about 100% based on the weight of

particulate material in the composition.

75. The method of claim 74, wherein the natural polymer is included in the additive
composition in an amount of about 10% to about 60% based on the weight of

particulate material in the composition.

76. The method of claim 56, wherein the additive composition further includes a protein
selected from the group consisting of gelatin, soy protein, wheat protein, casein, and

mixtures thereof,

77. The method of claim 76, wherein the additive composition contains about 0.1-5% of a

protein gellant.
78. The method of claim 77, wherein the protein gellant is gelatin.
79. The method of claim 56, wherein the additive composition further contains about 0.1-

5% of a gellant selected from the group consisting of xanthan gum, polyacrylate,
hydrophobically-modified polyacrylate, and mixtures thereof.



5% of a gellant selected fromthe group consisting of xanthan gum

pol yacryl ate, hydrophobically-nodified polyacrylate, and m xtures
thereof. -59- 0 4 AUG 2005 80. The ngjhod of claim 56, “hq&fh %, bie
additive conposition includes enulsified oil droplets, and erein the
natural polynmer emulsifies and stabilizes the enulsified oil droplets
agai nst floccul ati on and coal escence. 81. The nethod of claim56, wherein
the natural polymer |s_an antioxidant containing a .polyphenal

functi onal i*fyThegpethadaf fiarhely vrered teifgbye wceiinn il dhatariaicps yrer is

di ssol ved i n &bpleRyHaameteld e ndth@Upolyrhcd chlkificRarkidbiliz8Nthe tmbigifidd pigt ur al
pol ymer, prior to addin ﬁ the particylate nmaterial thereto. 83. The

met hod of cl af"API8s 283kt @FHMPWEmﬁéP $35¢°°hol ymer sol ution and the
particulate material are m xed with sufficient energy to honbgeneously
di sperse th articul at material in the natural polyner-containing
hydr ophi | i @? ﬁﬁﬁlﬁhodsaf C?%mr?ésf"é‘?f&élth%‘@ﬂ’ﬁ%lé’i" Wﬁlsc?&r?&l?’g G CONRHRIRE 4 - 65% by
wei ght of a p@ﬂﬁﬂ@ﬂhﬁhﬁu&ﬁh@rla| sel ected fromthe group consisting of a
snectite clay, an inorganic oxide, and m xtures thereof, and about
0. 05-60% by wei ght of a polyphenolic, natural polynmer selected fromthe
group consigdt TROm&hoPof! dHMGBUAREA 1R natuk 'Bblgmerhi'd Bt Svedia tHeaHyBropRilic
derivative thereof, and m xtures thereof . The conposition of cl ai m
84, wherein tH@IGH {smehsriton ofasai BINAlPIYRST. P%OTst@Iaé‘é’c“édhe PEflathe group
consi sting of phiegnasid onate; kraft lignin; sulfonated kraft |ignin;
oxylignin; sulfonated oxylignin; humate; sulfonated humate; tannate;
sul fonated tannate; Iignosulfonate copolynerized with a nononer selected
from the grsauphe MEMSA of L1Ash 93, m&aﬂ e Chandfl Ipblyinfer @&hﬁjon AR pARibRate St yrene
sul fonate, and naphthal ene sulfonate; azoligno-sul fonate; azalignin;
| i gnosul f onat BetEwH i BERY dith ShtiiaieAiscrery o hemesgsngeusly disasrercthy aarticulate
condensat es; QIR G e hiElafEVAE -6RARHR ?%%reﬁuh&mﬁmt e- formal dehyde
condensates; hydr ophobi cal | y-odi fi ed I'i gnosul f onat e;
hydr ophobi cal | y-nodi fied Iignin; hydrophobically-nodified humate;
hy ? ropho b: l%@' h¥adtREef ddithotiBO @nrisiag hbdan | -85 by Wt &1 £rdduBRasitipnat e;
cationically-

Y selected from the group consisting of a smectite clay, an inorganic oxide, and

mixtures thereof, and about 0.05-60% by weight of a polyphenolic, natural polymer
selected from the group consisting of a lignosulfonate, lignin, humate, tannate, a

derivative thereof, and mixtures thereof.

85. The composition of claim 84, wherein the polyphenolic, natural polymer 1s selected
from the group consisting of lignosulfonate; kraft lignin; sulfonated kraft lignin;
oxylignin; sulfonated oxylignin; humate; sulfonated humate; tannate; sulfonated
tannate; lignosulfonate copolymerized with a monomer selected from the group
consisting of acrylate, acrylic acid, acrylamide, styrene sulfonate, and naphthalene
sulfonate; azoligno-suifonate; azolignin; lignosulfonate-formaldehyde condensates;
lignin-formaldehyde condensates; humate-formaldehyde condensates; tannate-
formaldehyde condensates; hydrophobically-modified lignosulfonate;
hydrophobically-modified lignin; hydrophobically-modified humate;
hydrophobically-modified tannate; cationically-modified lignosulfonate; cationically-
modified lignin; cationically-modified humate; cationically-modified tannate; amino
lignosulfonate; amino lignin; amino humate; alkylated lignosulfonate; alkylated
lignin; alkylated humate; crosslinked lignosulfonate; crosslinked lignin; and mixtures

thereof.



nodified lignin;, cationically-nodified humate; cationically-nodified
tannate; amno lignosulfonate; am nogdignin; am no humate; ﬂl Mﬁaﬁﬁd

| i gnosul fonate; alkylated 1ignin; ﬁyl ated humate; crossli lé

| i gnosul fonate; crosslinked |ignin; and m xtures thereof. -60- 0 4 AUG
2005 86. BHETHIRDELifidrOsT @Jlmcmatvmr&ﬂ,the/meﬁ@ia& fierifl@binbGieh alsMedthd eri al
conprises a snectite Ch%{l el ected fromthe %noup consi t|n of

bent oni te, noRPhsFiedoiPh dhe SEyBniopaistne S begintte mﬁ?tﬂ'@’f‘]i e, %"’P%‘Q}@nm te,

and m xtures ﬁeb@h&p&delﬁa.steIéi@ué;@ﬁmaﬁhusqnbraff cl aim 84, wherein the
particul ate material conprises a netal oxide-based sunscreen active
conpound sel ected fromthe group consisting of Ti02, ZnO and m xtures

t hereof . 887 Tﬁ{a:ecmﬂﬁe&i bf eBin0B4,Cliddréth Sk, pafiiled mateh@i Saiprs&Ul kRl

mat eri al corrprlds snectite cla rraterlal that is at | east Eartlally
exfoliated. 8%ide HBRToGR AR GPaRYE PrgFted Zem plegrowpsoptieing 8hd i el for
use as an addzﬂo"éﬁﬂjnﬁ(t@estﬁ@émtl c or a personal care, or a pharnaceuti cal
formul ati on, having dispersed particulate naterial that is stable

agai nst coagul ation, conprising the steps of: a) dissolving a natural

pol yner ingg Tnedfoﬂigbsldldrpoﬂ dmwszl &ﬁér@iﬁtt&zpaiﬁdamet REeiSd QUPpride® B Shsdtithrg of
wat er, a hydrophilic qrganic m xtures thereof to forma

sol ution of tR maeral Krfisel W%Pamﬁl)’%%liﬂﬁ‘b a particul ate materi al
conprising a snectite clay to said natural -polyner solution, -with
sufficient m' xing to hono eneouslgl1 di sperse the particulate material in
t he nat ur aB?pbl Qz,fdvqw agiring, 4 gtably. Boreogenes eq domuse e iag|additivhinst ep (b)

sufficiently d@maehbey&erthd! daftl P PlarBicehiR@B ForRulaR6Y, tna QfispeREd
di spersed snectite cl aé to forma stable gel containing (%I vidual clay
Tl

pl atel ets, whHdFtisultes glrialathat a1 siablp yagaipsti %oaad%t&nbé@n@?ﬁlﬂaw@esmma@fe of the
clay pl atel ets, to formsaid stable gel; wherein the natural polyner is

incl uded in the gel in an anount of about 0.05%to about 300% by wei ght,

based on the @otigplvingi yRetust pebumer ipartyiiophilie diandt iecterl from theeergien . 90.

The et hod of ooilglnf) ward!h Hyfophifle oHAhR Ui RATLAY nRRukD eLRPLS 1 e L0
solution of the natural polymer;

b) adding a particulate material comprising a smectite clay to said natural-polymer
solution, with sufficient mixing to homogeneously disperse the particulate material in

the natural-polymer solution; and

¢) shearing the material from step (b) sufficiently to achieve exfoliation of at least a
portion of the dispersed smectite clay to form a stable gel containing individual clay
platelets, wherein said natural polymer is adsorbed on the surface of the clay platelets,
to form said stable gel; wherein the natural polymer is included in the gel in an
amount of about 0.05% to about 300% by weight, based on the total weight of said

particulate material in the gel.

90. The method of claim 89, further including adding an inorganic oxide to the natural
polymer solution, and wherein the smectite clay and inorganic oxide are added during
agitation of the solution of the natural polymer to form a mixture, followed by

shearing the mixture for a time sufficient to form a gel.



pol ynmer solution, and wherein the snectite clay and i norganic oxide are
added during agitation of the solution of the natural ponnE i forma
m xture, followed by shearing the mxture for a tine suf Di4ctE&ntlly o f or m
a gel. -61- 0 4 AUG 2005 91. The nethod of claim 89, wherein the
particul ate material contains between 0% and 100% snectite clay and with
t he bal ance1.0fheth@hdqiosttdlfiml 83t @héreihakid @Jﬂwbﬁitd’hﬁat@tna] cbit@ing 8&tveerO0th ded or  a

m xture of ingrganic oxides. 92. The qugf claim9l, wherein the
particul ate ndP %F%Fﬁ%%ﬁBYﬁ§gswﬁ@€'3b g@@ ¢ tPRftigulafe Vmﬁﬂﬂ Yi'tehat he

bal ance of t higofgafié bxidd @tag@niRftdfiirgdiRioAf@ean | Nnorgani ¢ oxide or a

m xture of inorganic oxides. 93. The nethod of claim92, wherein the
particul ate material conprises 10%to 90% snectite clay and with the

bal ance o;9ghﬂwpmah&£ufagﬁnnm;@hﬁéhthﬁbﬂﬁmﬂﬂe?ﬂﬂfﬁﬁ&hggﬁ&aﬁ%toqm%ah

m xture of inorgani c oxjdes : met hod of cl aim erein the

hydr ophi lic |78 C@Bﬁﬁv%@eaéﬁw O e BATHEAIE aleTie) o\R b nOLEaRIC gxide
hydrophi | i ¢ ofrgank®rd dftrbrghnielxereé.ed from the group consisting of

gl ycerol, propylene glycol, isopropanol, ethanol, polyethylene glycol,
and m xtures thereof, wherein the concentration of water is greater than

t he concenps.attieomethbd omgﬂhppinvl/neeenomqﬁh@uiateqmtelnal%mpfme 108t Romepf claim
89, wherein the snectite clay is selected fromthe group consisting of

bent oni te, motHERBE Flay and vigh ths Salense okthe pretigudats %tenﬁ.bal@s PR @Ofgélﬂlé%ﬁ%l te,

and m xtur esortahﬁg@fbfof“aﬁ%an{mg,d@gt hod of claim89, wherein the inorganic
oxide particulate material conprises a netal oxide-based sunscreen
active compound selected fromthe group consisting of Ti02, ZnOQ and

m xtures tberpRfmetha. of then SRR ke H}cﬁéﬁﬁll@@muMQﬁﬁhé’bs tWhfr B Mfkatke PO yET
is a polyphenolic polyner selected fromthe grou p consisting of a

| i gnosul f onat®, Wtsg#idna hydrapltikic oreapipdiaaid slecigd fram they growm epnsisting ghd
m xtures therg féerol %opyT&@ gns%Bh@sféP&Barﬁ,l %&mmpolymn&iewchﬁ aﬂ@%b&ﬁ’r'es pol ymer

is a pol yphenolic polymer ~selected fromthe rouP consi sting of a
| i gnosul f onat®ereefafitheieing Hie ronesuirptingaefewatry if greater tha

hydrophilic organic liquid.

n the concentratlon of

95. The method of claim 89, wherein the smectite clay is selected from the group
consisting of bentonite, montmorillonite, saponite, hectorite, bidelite, stevensite, and

mixtures thereof.

96. The method of claim 89, wherein the inorganic oxide particulate material comprises a
metal oxide-based sunscreen active compound selected from the group consisting of

Ti0,, Zn0, and mixtures thereof.

97. The method of claim 89, wherein the natural polymer is a polyphenolic polymer
selected from the group consisting of a lignosulfonate, lignin, humate, tannate, a

derivative thereof, and mixtures thereof.

98. The method of claim 97, wherein the natural polymer is a polyphenolic polymer
selected from the group consisting of a lignosulfonate; kraft lignin; sulfonated kraft
lignin; oxylignin; sulfonated oxylignin; humate; sulfonated humate; tannate;
sulfonated tannate; lignosulfonate copolymerized with a monomer selected from the
group consisting of acrylate, acrylic acid, acrylamide, styrene sulfonate, and
naphthalene sulfonate; azoligno-sulfonate; azolignin; lignosulfonate-formaldehyde

condensates; lignin-formaldehyde condensates; humate-formaldehyde condensates;



lignin; oxylignin; sulfonated oxylignin; humate; sulfonat§p4ﬁggqm§;
tannate; sulfonated tannate; Iignosy%ipnate copol yneri zed w a nononer
selected fromthe group consisting of acrylate, acrylic acid,

acrylam de, styrene sulfonate, and naphthal ene sul fonate;

azol i gno- sul feRateiormA@hy@N Rondeh@ROS Uhf@HHoBrdIBL B A&NY dgnostRBARNS At es;

| i gni n-formal dehyde condensat es; humat e-forma| dehyde condensates; 0 4 AUG
206 -62 t annRCEPhehicalyaradifisd coH&@Héate§WmW?Hﬁ6§ﬁbﬁF@5Fﬂy-nﬂﬁﬂ@ﬁéd

| i gnosul f onat@idrophyti¢MpRiaifea dnkatbRdtiddi@dy-odified lignosulfonate; cationically-

hydr ophobi cal | y-nodi fi ed humate; _hydrophobi cally-nodified tannate;

cati oni cal | y-Hgdified lgrin icatingically-g1difiad hea%t?:cfﬁsuelaqaﬁym%“ﬁﬂﬁnéaw YA n:

cati oni cal | y- ngadédifolfle; AR SlignGat dnind Gamhty: mfhiafeh Egknb MRS alRYThtAD

| i gnosul fonate; .am no |ignin; am no_ humate; al kyl ated |i gnosulfonate;

al kyl at ed | i it alkyleted himales resshiftked ligqogd fonpteicaepstinkg s Heuinrag agures
crosslinked |ggbm; and m xtures thereof. 99. The nethod of clai m 89,
wherein the wei ght average nol ecul ar wei ght of the natural polynmer is in
t he range of about 5,000 to about 100,000. 100. The nethod of claim 89,
further inehumienfethdiioreta®h 89 witrditithk RBighhReigt mblcbdlar Reght bf @B Ahtural

hydr ophi lic or?anlc,lqu|d such that the weight ratio of hydrophilic
organi ¢ | i quiRPIYTET it dhe rangeiohaliois. 000 g abayt 10000t 1:1 to about 6:1. 101.
The net hod of claim89, wherein the natural polyner is not a gumor a
starch. 102. The nethod of claim89, wherein the particulate material has
a particl e 189-z&he methodt ¢fa¢laigy 89.cfistheromehyding tthe sisarafi dilugae fhg eclaviarticl e
si ze | ess than,Qfiti AAURYdrd i AL BINiA Bquill sGEH hat %%eiﬁht”i%ﬁ@%@ Wfirophilic
manufacturing a cosnetic or a personal care or a p arnaceutlcaP

conposi tion cofisams|igHd i waaliymies eegs odpboybk:d taabout @l pol yners in a
hydrophilic 1liquid to forma natural polyner solution, and dispersing a
particulate material in the natural polyner solution, said particulate
mat eri al sdPkcTeomethesheficipdm §P.ovsrein b sataral préyrest isnog @ g opastarcleul at e
material, a lipophilic organic liquid or an oil, and m xtures thereof,

wherein the hydrophilic liquid is selected fromthe group
102." The method of claim 89, wherein the particulate material has a particle size such

that at least 90% of the particles have a particle size less than or equal to about 30

micron.

103. A method of manufacturing a cosmetic or a personal care or a pharmaceutical
composition comprising dissolving one or more natural polymers in a hydrophilic
liquid to form a natural polymer solution, and dispersing a particulate material in
the natural polymer solution, said particulate material selected from the group
consisting of a solid particulate material, a lipophilic organic liquid or an oii, and
mixtures thereof, wherein the hydrophilic liquid is selected from the group

consisting of water, a hydrophilic organic liquid, and mixtures thereof.

104. The method of claim 103, wherein the particulate material is selected from the
group consisting of a smectite clay, an inorganic oxide, colloidal silica, laponite,

alumina, oil droplets, pigments, a latex polymer, and mixtures thereof.

105. The method of claim 104, wherein the particulate material comprises a smectite
clay selected from the group consisting of bentonite, montmorillenite, saponite,

hectorite, bidelite, stevensite, and mixtures thereof.



consisting of water, a hydrophilic organic |liquid, and m xtures thereof.
104. The nethod of claim 103, wherein the particulate nmaterial is
selected fromthe group consisting og3a snmectite clay g@EQ%Qrganlc

oxi de, colloidal silica, |aponite, alumna, oil dropl pignents, a

| at ex pol ynmer, and m xtures thereof. 105. The nethod of claim 104,

wher ei n t hd0paihé methed ef ¢latnellid alvhaanrei mﬂi;ulatemmail tenprokasn iselgatt ed from

the group consj o e, ctorite,
bi det | 1o, ot ovipe] PRotact PRk e fRIhBBd eReb o ABRLA SunsiBBE" T
met hod of cl ai nf Ti04, Zoherdenmturdsehepanft i cul ate naterial conprises an
inorgani ¢ netal oxide-based sunscreen active conpound selected fromthe

group consisting of Ti02, ZnO and m xtures thereof. 107. The nethod of
cl ai m 104, 1Whefhs methhe opelnim tid, &haeimethﬁepdréctulat@npte'rislesmm'ribesdxilabb;éets

sel ected from :t:. fe%rf% tlhoonsﬂ}%énsﬂg%(g" vegﬁgaﬁ)tlea(gl %ower a1l ];'rlunera 011 s1]hdoag1 ner al

oil, silicone eu rgani ¢ sunscr rocar bon
oil, and nlxtuom3paﬁhmnahhvmﬂ©8 ofigaesic n@hivocno hydrbairton] 61, muhenﬂumsthe
partlculate ma erlﬁl is selected fromthe group consisting of a snectite
clay, an inorganiCc oxide, and m xtures thereof. 109. The nethod of claim
108, wherein the partlculate naterlal conprises 0 to 100% snectite clay

and with t H b{il.llan of chm ﬁ:euem tthe e (& ealna eﬁlﬁlng s& ctet{' r%atﬁ

ol Ll RES:
oxi de or ures of°f ifor gani ¢ ’oXi
wher ei n the pagﬁoupcﬂmismgnftaemeaite dmmam msg'amﬁ%uﬂa aﬁ@%xmaeuhtmmfe cl ay and
with the bal ance of the particulate naterial being the inorganic oxide
or a mxture of inorganic oxides. 111. The nethod of claim 110 wherein
the parti cubft €herimethud ef claimpil 08 ethedGftht pardiOlate smeial teneisesy0 &n 008 t h the
bal ance of the ul at.e nmter e 1i.nor gan ic. oxide or
m xture of inofge aﬁie &@[x?néle‘glt g?’ff ag’f‘f’ue (%Jrf"e&tgﬂ"ggcmq‘te E}a A X a”\/\ﬂorlgaél}'% t he
parti cul at e mabsdé @ miemppLl Bhegasicsxdeatite clay selected fromthe group
consi sting of bentonite, nontnorillonite, saponite, hectorite, bidelite,
stevensite, and m xtures thereof.

110. The method of claim 109, wherein the particulate material comprises 1% to 99%

smectite clay and with the balance of the particulate material being the inorganic

oxide or a mixture of inorganic oxides.

111. The method of claim 110 wherein the particulate mixture comprises 10% to 90%
smectite clay and with the balance of the particulate material being the inorganic

oxide or a mixture of inorganic oxides.

112. The method of claim 108, wherein the particulate material comprises a smectite
clay selected from the group consisting of bentonite, montmorillonite, saponite,

hectorite, bidelite, stevensite, and mixtures thereof.

113, The method of claim 106, wherein the particulate material comprises an inorganic
metal oxide-based sunscreen active compound selected from the group consisting

of Ti0,, ZnQ, and mixtures thereof.

114, The method of claim 103, wherein the natural polymer is a polyphenolic polymer
selected from the group consisting of lignosulfonates, lignin, humates, tannates,

their derivatives, and mixtures thercof.



113. The nethod of claim 106, wherein the particul ate mat eréaal gzﬁ?rl ses

an inorganic netal oxide-based sunscreen active conmpound s § 88 from

the group consisting of TiQ2, ZnQ éﬁ‘g'm' xtures thereof. 114. The met hod
of claim 103, wherein the natural polyner is a polyphenolic polyner

selected fr nsi st | fol ] I;I]%Q .ani t es,
t annat es, 1'? 'eitrE('B e{h?§l/§¥ ?lglgz?ﬁéh@&ﬁ%gi?{#ag@&f% I r eo?g :?BO%LH,&%@C%)W ?24 115.
The net hod of edlesitash flotathe groap ednsistingofiadignesalfonatd; Yoragirlignin; sulisotgdirefhol i c

pol ymer  sel ecy;gfnf ronrl}gEﬂ? SEHARC B Fatth! MAmRtE: @ykangfaeswrﬁa@e{;%ﬁiatéfr aft
lignin; sulfonated kraft "|ignin; oxXylighin, sulfonated oxyl'ignin;

humat e; sul f onatlévatadrarate; ligegsnidanate copaliresired with 2 mannes sel¢dtegrnsuth¢ onat e
copolymerized yq\h AndQRGNE ?éﬁht%,%&s}'lié LA gé}ﬁf’?’%ﬁ’gt eﬁQ%alﬁ%ake[‘Qn f

acrylate, acrylfic acid, acrylamde, Styrene sulfc ,an napht hal ene
sul fonat e; azohinjiielese stlimmatecazohmotsuleriaie; ajoligmosiignoenndefamadiiddhyde

condensat es; | iL.gpl.n:f.Qr C X 1 - :
condensat es; '!E: %ﬂh%? %g#@?ﬁg?ﬁ%ﬁgg&%gﬁ%gﬁﬂiﬁaugg %&ﬁ%ﬁﬁg%ﬂﬁ%gﬁ%dl fied
| i gnosul f onat e fanndig-frmpldebide alcpndensgtds;f | kydrophgindally-modified  lignosulfonate;

hydr ophobi cal | -@gﬂ' i.ad, Hﬂﬁ ;b oph@by y=dj, §: t appate;
canoni cal | y- rmﬁ? I egfn{lciagnlgsu de(;natitll;e;{ﬁm”cat ?gdr‘{?@'lg*%?gpnrg%l??gd I gn}er’];

cati oni cal | y- mbgiréphebichllymmedifiedc at faomite al |optionaadilyimedified andighesulfensieno

| i gnosul f onat e; .00,k L SRL Ny g te -alkylated. . i gnosuli-onat e;
al kyl ated i gnicaﬁ?)mac%y]}ng(?g%dm%ﬂg?t %angr 0Ss (fdh%lgd% 'nl%eﬁggtﬁ(}r\l‘l%ﬂgtﬁg?]ﬁ%
crosslinked |i tpnnate; camineri kgnoselonplapr eoine  1ig6in, Theinnethvodtepf alkylaiedn 103,
wherein the hy e o Ko [U]RYs Y t

consi sti ng of® aFaariraf; MGRAMA I byR IEER REeoiRE) | pARuISAD

pol yet hyl ene gkspsdinkeddreiinprandt oixeigesttheeqobof . 117. The net hod of cl ai m 103,
wherein the particulate material is included in the conposition in an

anount of about 0.05%to about 30% by wei ght, based on the total weight
of the conpd$i Thomethed 8f clFine 4P whedindhe Inidadpinlit brganisHaual in s¢lbntedofaore i cul at e

material is i n?}leu%?o%p' @oﬁsmﬁing of glycerol, propylene glycol, isopropanol, ethanol,

polyethylene glycol, and mixtures thereof.

117. The method of claim 103, wherein the particulate material is included in the
composition in an amount of about 0.05% to about 30% by weight, based on the

total weight of the composition.

118. The method of claim 117, wherein the particulate material is included in the
composition in an amount of about 0.1% to about 15% by weight, based on the total

weight of the composition.

119. The method of claim 103, wherein the natural polymer is included in the
composition in an amount of about 0.05% to about 300% based on the weight of

particulate material in the composition.

120. The method of claim 119, wherein the natural polymer is included in the
composition in an amount of about 5% to about 100% based on the weight of

particulate material in the composition.



conposition in an anmount of about 0.1 %to about 15% by wei ght, based on
the total weight of the conposition. .119. The nethod of cl aj mé&)&

wherein the natural polyner is incl udg in the conpositi 8 AUS anount
of about 0.05%to about 300% based on the weight of particulate materi al

in the comps! theRompestion TdreciaTRl 100 whbref! @b Machla? polBRF ¢ MchB& BedhEr al
polymer is included 1n the conposition in an anmount of about 5% to about

100% based on €PEPSRBICYHE apfamopnty ofj 2bapiatlat fampkaut §0%i hesgdhen dwnydehttof on.

-65- 0 4 AUG 2@0%iculdd hnatefitEin @RBRPbddoaN of clai m 120, wherein the natural
polymer is included in the conposition in an anount of about 10%to about
60% based on the weight of particulate material in the conposition. 122.

The met hod b, ahaingBiHA3er WAGT 803) HRRiIF RPQHpbiifsh fuHhbh flclldaCh YeQSn a
protein selected fromthe group consisting of gelatin, soy protein,

wheat protein, Selgrded Hom thegropn sengisiag efhgslatips soy pracinTvheahpididly 8fei| ai m
103, wherein t Qg1 GoMRESHiEgN contains about 0.1-1%of a protein gellant.
124. The nethod of claim 123, wherein the protein gellant is gelatin.
125. The net hod of claim 103, wherein the conposition further contains

about 0. 1- 1% qhe dnedtfRli! AMHaid o8 ClvRGeih tRM IR siEbP YBnERN Sbodt DG %P bf ¥ant han
gum polyacrylate, hydrophobically-nodified polyacrylate, and m xtures

thereof. 126. Pr&imetllavd of clai m 103, wherein the particul ate materi al
conprises emulsified oil droplets, and the natural polyner emulsifies
and stabilizes the enmulsified oil droplets in the conposition, against
f1 occul at i dA4ade pshipéstdsind 23 potereimthe prpgaithesdlagstis g3latinm 103, wherein the
natural polynmer is an antioxidant containing a polyphenol functionality.
128. A nmethod of enhancing a property of skin or hair, said property

sel ect ed fri@i tThe methodopcleion s wherginghe gaseriositipn puthergratains gbewt - b et

radi ation protggti gy o, pad | LRREEOT ¢ SRR bh.NSh1 Ying to
said skin or ha?r %}gmg%g?tte?ve £OL5 conbistifiof x bith, b1 FHRRAN,
hydrophobically-modified polyacrylate, and mixtures thereof.

126. The method of claim 103, wherein the particulate material comprises emulsified oil
droplets, and the natural polymer emulsifies and stabilizes the emulsified oil

droplets in the composition, against flocculation and coalescence.

127. The method of claim 103, wherein the natural polymer is an antioxidant containing

a polyphenol functionality,

128. A method of enhancing a property of skin or hair, said property selected from the
group consisting of feel, appearance, ultraviolet radiation protection, and
combinations thereof, comprising applying to said skin or hair the additive

composition of claim 1.

129. A cosmetic or personal care or pharmaceutical composition containing the
multifunctional additive composition of claim 1 to form a final composition,
wherein the final composition is in a form selected from the group consisting of an

oil-in-water emulsion; a water-in-oil emulsion; and an aqueous gel.

130. A cosmetic or personal care or pharmaceutical composition containing the
multifunctional additive composition of claim 1, wherein said composition is

selected from the group consisting of a skin-care cream, a skin-care lotion, a



conposition of claim1l1. 129. A cosnetic or personal care or
phar maceuti cal conposition containing the nultifunctional ﬁq;:l
conposition of claiml to forma findl Géonposi tion, wherei he f| nal
conposition is in a formselected fromthe group consisting of an
oil-in-water e e I u | . 130.
A cosmet ¢ or parasaLorfuBheh siipth « sk 2R Ao R e e
mul tifuncti onalaidaddi@ld/ma@@npoﬁqmdﬁmoé slpivaig ardam, wh@lmnm cgaindotta@nposi ti on
is selected fr ] g NsdsS n-care cream a skin-care
| otion, a -66- tﬁmzf Efgl%%@pegsg’nsér%gn tg{esrr@le%ﬁ on, a shanpoo, a hair
conditioner, a hair colorant, a hair styling aid, a liquid nakeup, a
f oundati on, Vv [ale i t Qpi ug, an
oundat | on, 2, 2,8 7 Byt 50 SRTLLAY [ Slgofho BPLGHY 519, a0
or pharmaceut i @amtammgﬁbs mmtdnnc:@lbnadladdmvelmnposmnn aif wlaig & eform a final
mil tifunctional wiss gc?s'no' VE IR L osﬂ{pnc{) LR £Qs fl%l{l‘ag 'ﬂ%‘
conposi tion, wher the"’ corrp05|t|o 0 arm1 is include eflnal
conposi tion i ncampastmunt anambumgarftmgrfmﬁl Q.1 to 3385 Hy byeighe tpbed, orbasmalon t he
total weight qQf .t o tion. 132. The cosnetic or personal
care or phar nagxglﬁhpgftf’ na]c%lglimg?%n of claim 131, wherein the conposition
i s manufactured w thout addl ng an enul sifying surfactant, to provide a
conmposi ti on,th tin i crea5|ng
COMPOS 1O e 5k ol b 09 bl e oo YRR 01, LRELE
conposi tion con]heacasmpngltxan hydmanpifactlned \sxdiouemddntg)mpren-slsrfgmgddnfngant ao said
conposi tion thermJ tlcf uncttl or][ﬁ jye co osition of claim1. 134. The
met hod of cl ai M X33, RABPREY Eﬁé ’ﬁ’yﬁ?g 7 Pi*€ 5ol vent is selected from the
group consi sting of water, a glycol, gI ycerol, alcohol, and m xtures
t her eof an the %‘K‘Bju h| lic. solhvenI ](ssycngnt ained.in the cqsmet C
conposi ti on Hm ff BEeKIRSutre TBEF otit P8Ry WETIRY, “BasBd on
the total wei gtphamfacduheulfcbrnﬁdsummﬂahﬁag@rhydr&.fﬂﬁhc sihenn&inipoiding hddingatom 134,

I 0 0,
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134. The method of claim 133, wherein the hydrophilic solvent is selected from the
group consisting of water, a glycol, glycerol, alcohol, and mixtures thereof, and the
hydrophilic solvent is contained in the cosmetic composition in an amount of about

1% to about 95% by weight, based on the total weight of the final composition.

135. The method of claim 134, wherein the hydrophilic solvent comprises about 5% to
about 80% by weight of the final composition.



