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their preparation and their use Field of the invention The present
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aqueous or aqueous/organi c conpositions. Mre particularly it relates to
i quid di spersion polymer conpositions which conprise mcroparticles of a
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particularly for use in personal care and pharmaceutical fornulations.
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Thickeners are used extensively in personal care formulations such as cosmetic and
pharmaceutical formulations, to affect the aesthetics, product application and suspension and
delivery of the active raw materials. Polymeric thickeners have been used for this purpose for
many years. The types of polymeric thickeners that have been used range from natural gums
such as guar, through modified natural materials such as hydroxyethyl cellulose, to synthetic

thickeners such as the Carbomers® based on polyacrylic acids.

The Salcare® range of liquid dispersion polymers, available through Ciba Specialty Chemicals,
is a range of microparticulate acrylic-based polymeric thickeners in a hydrophobic carrier
medium. Salcare® SC91 is an anionic thickening agent based on a sodium acrylate polymer
and mineral oil carrier with PPG-1 trideceth-6 as the activator surfactant. Salcare® SC92is a
cationic copolymer thickener and conditioner comprising polyquaternium 32 and mineral oil.
Salcare® SC95 and Saloar¢® SC96 are cationic homopolymer thickeners and conditioners.
Salcare® SC95 comprises polyquaternium 37 in mineral oil with PPG-1 trideceth-6. Salcare®

SC96 comprises polyquaternium 37 in propylene glycol dicaprylate dicaprate with PPG-1
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t hi ckeni ng agent based on a sodium acrylate polyner in soya bean oil wth
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having a typical particle size in the range of 2.5 - 5 microns in diameter. Since the water
molecules move into the small polymer particles by osmosis, the osmotic effect experienced by
the polymer particle is a balance between water and any electrolyte present in the system.

Hence high electrolyte levels reduce the swelling of the polymer particles.

The microparticulate thickening systems have a pseudoplastic rheological profile which gives
good stability and suspension characteristics at low shear rates (such as those experienced by
the product on standing), and low apparent viscosity’s at high shear rates, which corresponds to

excellent rub-in characteristics.

As previously mentioned, the continuous organic carrier phase for the above Salcare® liquid

dispersion polymers is provided at least in part by a silicone polymer fluid.

Summary of the invention

In one aspect the present invention provides a liquid dispersion polymer composition comprising

a hydrophilic, water soluble or swellable polymer as a dispersed polymer phase, a silicone
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and an oil-in-water surfactant, wherein the polynmer is in the form of
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m crons. Typically the liquid dispersion polyner conposition conprises a)
from35%to 65% by wei ght of the polyner, b) from20%to 50% by wei ght of a
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activator for the subsequent oil-in-water mcroparticu | ate thickening
enmul sions. This activator surfactant for the oil-in-water thickening
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those skilled in the art. Ethoxylated al cohols are preferred. Additionally
t he conposition may contain m nor anmounts of other conponents which do not
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improved aesthetic feel on skin and hair and also for the sheen they impart when employed in
hair care applications. The products of the instant invention provide a compatibility across the
different ionic systems and give a level of formulation versatility using silicone technology that is

not provided by any other liquid dispersion polymer.

Preferably the surfactant mixture ¢) comprises both surfactants useful in the manufacture of the
microparticles of swellable polymer a), and at least one surfactant which serves as the activator
for the subsequent oil-in-water microparticulate thickening emulsions. This activator surfactant
for the oil-in-water thickening emulsions comprises from 1.0% to 10.0% by weight of the
composition, preferably from 2.0% to 8.0% by weight of the composition. Preferably the
activator surfactant is a nonionic oil-in-water emulsifier having a HLB generally above 7.
Suitable emulsifiers of this type are well known to those skilled in the art. Ethoxylated alcohols

are preferred.

Additionally the composition may contain minor amounts of other components which do not

affect its essential characteristics. Typically these other components may include up to about
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organi c solvents as well as small anobunts of other conponents which are
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Advant ageously the conposition conprises a) from40%to 60% by wei ght of
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swel l abl e, b) from 25%to 45% by wei ght- of a silicone polyner fluid, and c)
from8%to 20% by wei ght of a surfactant or a surfactant m xture, each
based on the total weight of the conmposition. A particularly preferred
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wei ght of a m xture of surfactants, each based on the total weight of the
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total wefeghwelwbie, he conposition. Still another aspect of the present
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personal care ingredients such as cosnetic or pharnaceutical excipients
and/ or ,actijve |n%6ed| ents apd c) 45%to 99% of water or a m xture of water
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a) from 45% to 58% by weight of the polymer, wherein the polymer is anionic or cationic and is
water swellable,

b) from 30% to 40% by weight of a silicone polymer fluid, and

c) from 10%‘to 18% by weight of a mixture of surfactants,

each based on the total weight of the composition.

A very particularly preferred composition comprises

a) from 45% to 58% by weight of the water swellable polymer, wherein the polymer is cationic,
b) from 32% to 38% by weight of a silicone polymer fluid,

c) from 12% to 18% by weight of a mixture of surfactants,

each based on the total weight of the composition.

Still another aspect of the present invention is the provision of thickened aqueous or water-
containing compositions, in particular personal care formulations, which comprise

a) 0.1% to 8% by weight, preferably 1% to 6% by weight of a liquid dispersion polymer
composition as described above,

b) 0.1% to 70%, preferably 2% to 35% by weight of additional ingredients, for example personal
care ingredients such as cosmetic or pharmaceutical excipients and/or active ingredients and

c) 45% to 99% of water or a mixture of water and a water-miscible organic solvent such as a

lower alcohol.
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et hanol , isopropyl alcohol, propylene glycol, di-isopropyl alcohol and
ot her knowg d2oMexg al cohol s. These conpositions nay be in theg/fminsas
| otions, creans, salves, gels, mlks, sprays, foans or ointnents. The
addi tional conmponents can be any ingredient which may formpart of a
t hi ckened aqueous enul sion of the o0i1&in-water type. Non-limiting exanples
of cosnetic ingredients include: antimcrobials (such as triclosan "RTM,
farnesol "RTM'); skin conditioning agents and enollients such as |anolin
and desuvlowee sicbhds Relude eHRsSisS6bY| aisothd Lresyrmel ghRBD BIABEREEY aldes|
ol eate, isopropyl isostearate, trioctanoin, triisostearin, myristyl
pr opi oAaq ethey KRN IQVBLHERTS'S. squal ene; silicones such as cycl onmet hi cone,
di et hi cone, di net hi cone copol yol ; acetam de nonoet hanol am ne; di et hyl
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al pha ARESSRAEPISIRDRY Re inithe &arerf kdions sreasasalesasels gnilke olrraysaforans or
anti-ipftpmtory actives like allantoin and bisabolol; UV sun screening
agents such as para am noben20| c acid, octyl salicyl ate, and octyl
met hoxyci nnamat e, "sunl ess" tanni ng agents, whitening agents, insect
repel | 90t S4aifGReR td BnBUGRy #rdE AR Imafis r i semary
oil, %B%one‘ ?rga o(ls(jlﬂetl)r}teqe)‘aS rnee %ﬁ%r orngng*eé g}a?' eprrrno‘ﬁaqgéﬁ% thQén gra%%é oil and
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above betiasalitylate, and octyl methoxycmnamate “suniless” tanning agents, whitening agents, insect
repellents, essential oils such as patchouli oil, peppermint oil, rosemary oil, citronella oil, tea tree
oil, orange or lemon oils, cedarwood oil and sandalwood oil, vitamins, colours and pigments;
hair conditioners such as amodimethicone, cyclomethicone, panthenol, lauramide
diethanolamine, lauramine oxide and silk protein; perfume components; hair dyes and bleaches

and preservatives such as methyl-, ethyl-, propyl- paraben and imidazolidinyl urea.

Pharmaceutically active ingredients may vary widely and include all therapeutic agents intended
for topical application to the skin or hair, in particular substances to treat itching, tingling, scaling,

inflammation or infection of the skin, burns, and scalp hair loss of humans or other mammals.

Still another aspect of the present invention is the provision of a method for the preparation of a
therapeutic lotion, cream, salve, gel or ointment which comprises mixing 0.1% to 8% by weight,
preferably 1% to 6% by weight of a liquid dispersion polymer as described above into an
aqueous or aqueous/or_ganic composition which contains from 0.1% to 70% by weight of at least

one therapeutic agent and/or excipient.
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suspended in the conposition. For exanple the conposition may conprise

faci al G gtBer4pBCtas tHoATE4RE InCERBASs the F’M@tourdfé%etmoe@%e kdePiRetinent | K,
a cleanser or toner, a hand and body | otion, a body spray, creans,

| ot i on8TBp skini which semprseasiangyse 3- cgmp@@w asiafined akaredo H\ecﬁkmvfase eashad i on, a
"sunl egp; hmaﬁlb@.ag OF 8RB} mbihiaPR Rbd owoﬁyreat%e%k' fhe%ﬁ@&fme%pn&{t Gam |otion
or spray, a depilatory cream a hair conditioning cfeam tion or
shanpo@ependrat the @gidieriparedienits) gisselvrd areuseengedin fbe campesiticharer exasapie tHeot i on,
gel o JBabditorfiné) éarné/r%%tf% iR Buch 04 bfler Lo BRI 2G Hraarl IHBRIPT NI
cream ion or spray as an after sun application For-suy %urn etc. O her
aspect silsfa cibangsr estoner, B ivaanhandpodyinilk ob etione sy speyt creamsnlttives botnillcani ng

di scus . e rtain

aspoot SORATRSun By ARLAT. A Q0 BYARARRGR Sllete WRRE Rt KieR s
Detal!eﬂemesﬁﬂmpbaqﬂn@meamebhmwgmpmgnaWﬁgmhyﬂmemebheﬁcmnhenmgw&bhable

or coentOORET k) o 390G kAR ot B B AR o BB gehel 5y be
honopo bwﬁsiréecﬁant@rempmloy\mmsnen%re;el ar%oﬂwmgrmelarﬁ,rloimnmn epray asah after sun
nDnoeth Ien ag ¥'@psatgrated nononers that are either water soluble
anioni@ %Fagﬁloﬁlf “fbfiSivers or froma predominantly anionic or cationic
bl end of nononers that may consi st of anionic and cationic nononmers or nay
consi s of a mx d/or cation a. m nor
ount O st L G re QveRba B ) rEmOR FBHES SRBeSbbned i n
the f otrm eyfammiesr crparemmbles nieasty Mgstate evraincaPectpaf the Glventidrzandiaie héte range of
0.1 crg ﬁ @% phase enmul si on pol yneri zation of suitable
m)nomaf”ﬁ ndd &0 RS triips I|qU|d i.e. aliquid which has sufficiently |ow
mscibility with mater :

Detailed description of the invention

The hydrophilic, water swellable acrylic-based liquid dispersion polymer compositions employed
in the present invention may be either anionic or cationic. Said polymers may be homopolymers
or copolymers. They are formed from one or more monoethylenically unsaturated monomers
that are either water soluble anionic or cationic monomers or from a predominantly anionic or
cationic blend of monomers that may consist of anionic and cationic monomers or may consist

of a mixture of anionic and/or cationic monomers and a minor amount of nonionic monomers.

The polymers may conveniently be obtained in the form of microparticles having an average
particle size in the range of 0.1 - 2 microns by reverse phase emulsion polymerization of suitable
monomers in a hydrophobic liquid, i.e. a liquid which has sufficiently low miscibility with water
that it can be used as the non-aqueous phase in a reverse phase polymerization. The liquid
must have substantially no solvating effect for the polymer, or for the monomers from which it is
formed, throughout the range of temperatures at which the polymer is likely to be synthesized

(for instance from 15 to 100° C), since a solvating medium would be unsatisfactory for reverse
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di al kyl acryl am des, N-vinyl pyrrolidone and water sol uble
hydr oxy-substituted acrylic or nmethacrylic esters.

When the monomer is a cationic acrylamide or methacrylamide, the dialkylaminoalky! group is
generally a dialkylamino propyl or dialkylamino isopropyl group. When the monomer is a -

cationic acrylate or methacrylate, the dialkylaminoalky! group is generally a dialkylaminoethyl

group.

It is usually preferred for the cationic monomer to be a dialkylaminoalkyl (meth)acrylate acid salit
or quaternary ammonium salt, most preferably dimethylaminoethyl methacrylate. Usually it is

present as the methyl chloride quaternary ammonium salt.

Suitable nonionic monomers include acrylamide, methacrylamide, N,-dialkylacrylamides, N,N,-
dialkylacrylamides, N-vinyl pyrrolidone and water soluble hydroxy-substituted acrylic or

methacrylic esters.

If a cationic blend is used, the amount of cationic monomer is preferably more than 50% by
weight of the blend, and usually it is at least 70% or at least 80% by weight of the blend. The

preferred cationic polymers are formed wholly from cationic monomers.
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formed wholly from cationic nononers. WO 02/ 44228 PCT/ EP01/13348 -8 If an
anionic blend is used, the anmount of anionic nononer is preferably nore
than 60% by weight of the blend, and8sually it is at |east 80% by wei ght
of the blend. The preferred anionic polyners are formed wholly from

ani oni ¢ nononers. The liquid dispersion polynmer conpositions are
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net hacryl ate nononers, in a hydrophobic |iquid phase. Reverse phase

enul sion polynerization is a well known technique which is described for
exanpl eheRamdu® of BAdse Mhkidg 8gdht Biddnetaheindhes @hgs o @D tohd,000 parts Byoedigar at ed
by of cross linking agent per million parts (by dry weight) of monomer. Most preferably it is around
500 to 2000 ppm, especially 500 to 900 ppm for either cationic or anionic monomers. Optimum

amounts can be determined by routine experimentation.

Especially preferred polymers for use in the present invention are the anionic polymer dispersed
in Salcare® SC91 and Salcare® AST, and the cationic polymers dispersed in Salcare® SC92,

Salcare® SC95 and Salcare® SC96 liquid dispersion polymers.

The hydrophilic polymers are prepared by reverse phase emulsion polymerization of hydrophilic
monomers, preferably one or more acrylate and/or methacrylate monomers, in a hydrophobic
liquid phase. Reverse phase emulsion polymerization is a well known technique which is
described for example in U.S. Patent 4,628,078, the disclosure of which is incorporated by

reference in its entirety.

The continuous phase for the preparation of the instant liquid dispersion polymer compositions

is provided at least in part by a silicone polymer fluid. Since the liquid dispersion polymer



reference in its entirety. The continuous phase for the preparation of the
instant |iquid dispersion polynmer conpositions is provided at least in

part by awsd2isamge polyner fluid. Since the liquid dispergcanemohyyger WO
02/ 44228 PCT/ EPO1/ 13348 -9 conpositions are primarily intended for
cosnetic or pharmaceutical purposes, silicone polyner fluids which are
cosnetically and/or pharmaceutically -&-ceptable and which are sufficiently
hydr ophobi c to be useful as the continuous phase in a reverse phase
polymeri zation are preferably used as the continuous phase. Many such
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m crop rtlrc];I es in th i |icone polymer fluid, for exanple from1.2 to about

1.7 piitd ‘B%P%r%f%‘i 'fedt he hydrophilic polymer (dry weight) in the

silicone polyner fluid, as well as to facilitate processing, it is
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nonomer, into —about I to parts |gt of a hy ophobi ¢ |iquid

conpr i &ciiptaprocesing. tis w&?*ea‘f tPleEﬂE’iOd a Pd’b?fb@fdéo@opicéSPféntp&” % inertui d

and COR{@bpidaet sRRIAEs iReiddd By dPochrRME bad RilogdnatedaiirdBons. One particularly
preferred hydrocarbon mixture is Isopar G “RTM” from Exxon. Conveniently 1 to 2 parts,
preferably 1.3 to 1.9 parts of the volatile inert hydrophobic solvent per part of the hydrophilic

polymer on a dry weight basis is employed.

The polymer is prepared by conventional reverse phase emulsion procedures, namely by
adding 1 part by weight (dry weight) of at least one aqueous ethylenically unsaturated monomer,
optionally including a sequesterant and a crbsslinking ethylenically unsaturated monomer, into
about 1 to 3 parts by weight of a hydrophaobic liquid comprising at least in part a liquid
hydrophobic silicone polymer fluid and containing about 0.1 to 0.2 parts of at least one
conventional water-in-oil emulsifier having a HLB value below 9.0 and optionally 0.5 to 10.0
parts of a polymeric stabilizer surfactant, with intensive agitation so as to form a substantially
stable emulsion of the required fine particle size. Suitable water-in-oil emulsifiers are well known
to those skilled in the art. Sorbitan esters are preferred. Diethylenetriamine pentaacetic acid,
sodium salt is a suitable sequesterant. The ethylenically unsaturated monomer may be

diethylenically or polyethylénically unsaturated.



conventional water-in-oil emulsifier having a HLB val ue bel ow 9.0 and
optionally 0.5 to 10.0 parts of a polyneric stabilizer surfactant, with

i nt ensi vewaj2isatigon so as to forma substantially stabl e periutmiass49f t he
required fine particle size. Suitable water-in-oil enulsifiers are well
known to those skilled in the art. Sorbitan esters are preferred.

D et hyl enetri am ne pentaacetic acid,-1odiumsalt is a suitable
sequesterant. The ethylenically unsaturated nononmer may be diethylenically
or polyethylenically unsaturated. WO 02/44228 PCT/EP01/13348 -10 The
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i nvent b&?méﬂﬁﬁd.a suitabl e polyneric stabiliser surfactant is enpl oyed

About 1.0% to 10.0% by weight, based on the weight of the composition, preferably from 2% to
8% by weight of a-nonionic oil-in-water emulsifier having a HLB generally above 7 is added after
distillation is complete. Suitable emulsifiers of this type are well known to those skilled in the art.

Ethoxylated alcohols are preferred.

It is a further feature of the invention that a suitable polymeric stabiliser surfactant is employed
as a processing aid to maintain emulsion integrity through the distillation process and to provide
for the final liquid polymer dispersion to be a free flowing liquid, even when it contains high

levels of microparticles of the water soluble or swellable dispersed polymer.

Advantageously 0.5 to 10.0 parts, preferably 1.0 to 6.0 parts, of this surfactant is employed per
part by weight (dry weight) of the ethylenically unsaturated monomer.

A preferred polymeric surfactant is a copolymer of an alkyl (meth)acrylate and an amino

functional monomer, which may be prepared as follows:



as a processing aid to maintain emulsion integrity through the distillation
process and to provide for the final liquid polyner dispersion to be a
free fl owwanaldsepgi d, even when it contains high |evels ofpafEroonssusgi cl es
of the water soluble or swellable dispersed polyner. Advantageously 0.5 to
10.0 parts, preferably 1.0 to 6.0 parts, of this surfactant is enployed per
part by weight (dry weight) of the etthd enically unsaturated nononer. A
preferred polyneric surfactant is a copol yner of an al kyl (nmeth)acrylate
and an am no functional nonomer, which may be prepared as follows: WO

02/ 44228 PCT/ EPO1/ 13348 -11 Al kyl (neth)acrylate, am no functional nononer
and a suitable oil soluble thermal initiator, for exanple

2, 2' - MW (Betanstisig| uing fostiendl mepomerand di sséahle et splnbla thermalrinitiatod, faent for
exanpl i u s 1,sQ
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are prefer . Jhe am no functional nononer is of the general forrmula (1):
(D) O—go:%efgaqeﬁg@%%ﬁfd KPS hydrogen or C, to C4 al kyl R is oxygen or
nitrogen R2 is C, to C4 alkyl R3 is hydrogen or C, to C, o alkyl R4 is C

be_bei Vel BorsLe ety M STa gy Ba 2l SR R i e %S 1o 6.6

c 1, agrdupste ppsreker.ably between 1.0 to 4.0 : 1 on a nolar basis. The
nol ecul ar wei ght may be determ ned by conventional chronatography
t echni ques wel |

The amino functional monomer is of the general formula (1):
(1) CH,=CRC(=0)-R'RNR®R*

R is hydrogen or C, to C, alkyl
R* is oxygen or nitrogen

R?is C, to C, alkyl

R?®is hydrogen or C, to C,, alkyl
R*is C, to C,, alkyl

The alkyl (meth)acrylate : amino functional monomer ratio may be between 0.5t0 8.0: 1ona
molar basis. Preferably between 0.75 to0 6.0 : 1, and most preferably between 1.0t0 4.0: 1 on a

molar basis.

The molecular weight may be determined by conventional chromatography techniques well
known to those skilled in the art. Typical molecular weights may be in the range of 10,000 to
60,000, most typically in the range of 15,000 to 40,000.

Upon stirring the liquid dispersion into an aqueous system, the non-ionic surfactant converts the
hydrophobic carrier into an oil-in-water emulsion. At the same time the hydrophilic polymer

expands on exposure to water resulting in a smooth and rapid viscosity increase. Typically the



known to those skilled in the art. Typical nolecular weights may be in the
range of 10,000 to 60,000, nost typically in the range of 15,000 to

40, 000. Up@vaatspagri ng the |iquid dispersion into an aqueoyg13n®igsmsst he
non-ioni c surfactant converts the hydrophobic carrier into an oil-in-water
enul sion. At the sane tine the hydrophilic polyner expands on exposure to
water resulting in a snoboth and rapi €124 scosity i ncrease. Typically the WO
02/ 44228 PCT/ EPO1/ 13348 -12 polymer particles swell to give a

m croparticul ate thickening system conprising polynmer particles having a
typi capopbl defhiesSiwi té Hive BeniERPSAcite thickehilg ByHeMcERBASIng PHEmEMLRRidsY e

| i qui d di spersion conpositions provide mcroparticul ate t%IC ening systens
whi ch hgjiinga typicalnartise izg bklemrange ©b2-8éueB rcers. aqueous/ or gani ¢ f or mul at i ons
at concentrations of 0.1 to 8.0 % Preferably 1 %to 6%by weight. In
addi ti on however they conbine the thickening effect of the liquid
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cosnetics such as; liquid foundations, liquid eyeshadows, |iquid blushers,
| i psticks. and agueous nmascara's;. facial ks.. Lip balns, .skin care
fof mul £15 IR g RSB g MRS RS tipp e R BR nn my s Bt P 2B aps
soap badtive dnydediardpand spxiliddes. HajpicaCarrauléionraxb@ples ndemtthe polymetsuti®) behai r
conditioneri,dhair col ourations (permanent, seni- pernmanent and tenporary),
styli nfFdP€U99 ot i ons and creans, shanpoos, hair relaxers, hair perns and
hai r masks. Sun Tan formnul ati ons such as: sun tan creans, |otions and
sprays,, .sun b] ocks, tan accel erataors, fter sun creans, |otions apd sprays
oG L osHiB LB e e S B I ke 2 TSt et o T ean R8s selow
mer el yand $pisjs ot @riagf @aurcRB! @srintigdtioN andagsirtisn, @blolheosmictitstlcAtds Nigyuid
possibilities and are not intended to be limting in any way. The nost
part i C@paqiqt&gns, liquid eyeshadows, liquid blushers, lipsticks and agUeous mascara’s; facial masks,

lip balms, skin care formulations like body washes, all kind of shaving products; hand soaps,

soap bars and soap liquids.

Hair Care formulations which include; hair conditioners, hair colourations (permanent, semi-
permanent and temporary), styling gels, lotions and creams, shampoos, hair relaxers, hair

perms and hair masks.

Sun Tan formulations such as: sun tan creams, lotions and sprays, sun blocks, tan accelerators,

after sun creams, lotions and sprays and sunless tanning lotions or creams.

The formulation examples below merely illustrate a few representative aspects of the
formulating possibilities and are not intended to be limiting in any way. The most particularly
preferred composition is where the polymer in the liquid dispersion polymer comprises
microparticles of a water swellable cationic polymer, and wherein the silicone polymer fluid is a

phenyl trimethicone.



preferred conposition is where the polynmer in the liquid dispersion polyner

conprises mcroparticles of a water swell able cationic polyner, and

wher ei n tWwe @idipgone polynmer fluid is a phenyl trinmethi coegepdi8sds 44228

PCT/ EPO1/ 13348 -13 Al percents are percent by weight of the fornulation.

Viscosity's are determned with a Brookfield visconeter. Exanple | Daily

Use Hair Conditioning Misturising Lof$on/ Cream Trade Name. Supplier | NG

Nane % 1 Aqua to 100 2 Safcare(r) Silicone C ba Specialty Chem cals. To.

be determined 2.75 3 Sorbitol UPlI Sorbitol 1.50 4 Eldew CL 301" Ajinonoto
Chol esiag bytck e eyt by lwéiyﬁh%mhé fddmbltior-aus ity ShidlR B hed wiR! P C Ber nel

PPG 2 | socetech-20 Acetate 0.25 6 Panthenol:-Liquid Roche

Pant he RAKER!S VigFEemasith B5) 0 25 7 Ni paguard BPX Ni pa Phenoxyet hanol &

Met hyl & 0.15 Propyl paraben & 2-Bronp-2-N tropropane 1-3-Diol 8

; Fragrance, if required Method: 1) Add | to a beaker, initiate agitation

t hen a&¥empled and 5 nixing well for approximately 5 to 10 minutes. Then

add 6, 7 and 8 with increased m xing. 2) After increasing stirrer speed add

2 slowy, contlnum to stir slowy for about 5 to 10 mnutes wuntil

vi scoudah @iapng Moistuging betiop&yreams: Appear ance: snooth | ow

Vi scosity cream

~+ Trade Name Supplier - . INGIName " %
2 Salcare thcone Ciba Specialty Ch‘emi”cal‘s,;: SN To be: determlned‘j e
3 ' Sorbltol UPI | | ~ Sorbitol |
4. .- Eldew CL 301 Ajinomoto . ¢ 'iAjChoIesteryl/Behenyl/Oc’:’t’yldodeyW

o ‘ Lauroyl Glutamate e
5 Cupl PIC Bernel  PPG-2 lsocetech 20 Acetate N .;;0.25 |
6  Panthenol-Liquid Roche - ' Panthenol (Pro-VitaminB5)i+ "~ ' .0.25
7 ‘ Nipaguard BPX Nipa Phenoxyethanol & Methyl & ) ‘0.15‘:

Propylparaben &
2-Bromo-2-Nitropropane 1-3-Diol

8 :Fragrance . - B ‘ e |frequ1red 2

Method:

1) Add 1 to a beaker, initiate agitation then add 3, 4 and 5 mixing well for approximately 5 to 10
minutes. Then add 6, 7 and 8 with increased mixing.
2) After increasing stirrer speed add 2 slowly, continuing to stir slowly for about 5 to 10 minutes

until viscous and homogeneous.

Typical Properiies:

Appearance: smooth low viscosity cream
Viscosity: 10,000 - 20,000 cPs
pH: 3.5-4.25.



Vi scosity: 10,000 - 20,000 cPs pH 3.5-4.25. WD 02/44228 PCT/ EPO1/ 13348
-14- Exanple 2 CGeneral Daily Use Hand and Body Lotion Trade, Nanme Supplier
I NC[ NarmewoN2/43228qua to 100 2 dycerin Procter & Ganbl e @GicEmoin3das0 3
Kessco Stepan Conpany Cctyl |sononanoate 5.5 4 Aloe Vera Active Organics
Al oe Barbadensis 05 5 Salcare(r) Silicone Ci ba Specialty Chem cals To be
determined 2.5 6 Crodanpl OPG Croda-&ttyl Pel argonate 2.25 7 Gernmben ii
Sutton Propyl ene @ycol & Diazolindinyl Uea 0.75 & Methyl Paraben &
Propyl Paraben as desired 8 Fragrance if required Method: 1) Add 1 to a
beaker, initiate agitation then add 2, 3 and 4 m xing well for
approximately 5 to 10 mnutes. Then add 6, 7 and 8 with increased m xi ng.
2) After increasing stirrer speed add 5 slowy, continuing to stir slowy
for about 5 to 10 mnutes wuntil viscous and honpbgeneous. Typi cal
Properties ggpear ance: "rich" lotion Viscosity: 7,500- 10,500 cPs pH:
5.5-7, BXaWneqp/ 44228 PCT/ EPO1/ 13348 - 15-

General Daily Use Hand and Body Lotion

Trade Name- Supplier ~ouo. INCEName. . oo o %
1 : Y | - , e Aqua il N
2 Glycerin Procter & Gamble - i Glycenn o R o
3' Kessco Stepan Company | ” Octyl lAsohor»iérA\oéte? B
4. AloeVera ‘ Active: Organics .-, “Aoe Barbadensis: i 7. (05
5 Salcare® Silicone  Ciba Spécialty Ch'emicals | Tobe dgtérvrr;fned: A 25
6 Crodamol OPG Croda | .OctylPelargonate 1t 2,250
7 Germaben ii Sutton Propylene Glycol & Diazolindinyl Urea  0.75

& Methyl Paraben & Propyl Paraben
as desired

8 Fragrance | if required

Method:

1) Add 1 to a beaker, initiate agitation then add 2, 3 and 4 mixing well for approximately 5 to 10

minutes. Then add 6, 7 and 8 with increased mixing.

2) After increasing stirrer speed add 5 slowly, continuing to stir slowly for about 5 to 10 minutes

untit viscous and homogeneous.

Typical Properties

Appearance: “rich” lotion
Viscosity: 7,500 - 10,500 cPs
pH: 55-7.0.



Exanple 3 After Sun Lotion/Cream Trade: Nane; -Supplier INGd Name % Aqua
to 100 2. Sweet Alnond G| AE. Connock Prunus Dulcis 4.50 3 Actiphyte Kola
Nut Acti veegdg@siscs Kola Nut Extract 5.00 4 Al oe Vera ACtpcvMeEroi/gssigcs

Al oe. Barbadenis 2.00 5 Salcare(r) Silicone Ci ba Specialty Chenmi cals To be
determned 3.25 6 TinodermP C ba Specialty Chem cals:.. Aqua & Pant henol
& Caprylic/Capric 1.25 Triglyceride-&®polysorbate 80 & Lecithin 7

Ni paguard BPX Ni pa Laboratories Phenoxethanol & Methyl & 0.20

Propyl paraben & 2-Bronp-2 Nitropropane -1,3-Diol Method: 1) Add 1 to a
beaker, initiate agitation then add 2, 3, 4, 6 and 7 mxing well for
approximately 5 to 10 mnutes. 2) After increasing stirrer speed add 5

sl ow yExample Bnuing to stir slowy for about 5 to 10 minutes wuntil viscous
and honogeneous. Typical Properties Appearance: flowable |otion

Viscosity: 5,000 - 8,000 cPs pH 5.0-6.5. WO 02/44228 PCT/ EPO1/ 13348 - 16-
VHAT | SftegiMnNEtion/Sreatn A | i qui d di spersi on pol ymer conposition conprising a
hydrophilic, water soluble or swellable polynmer which is dispersed in a

silicone polymer fluid and an oil-in-water surfactant, mhereln the V
Trade Name, Suppher = ST e lNCl Name VVVVV
1 - T Aqua
2. SweetAlmond Oil - AEConnock - . - 'PrunusDulcis: " .-
3‘ : A&tiphyte Kola Nut ~ Active Organics | “ Kola Nut Extract
4 ‘Aloe Vera o Active Organics: et L . Aloe, Barbadenrs i
5A ’Sa'ly‘calré® Silicbne } Ciba Specialty Chemicals 4 To be determlned
6. . Finoderm-P Ciba Specialty Chemicals.. . Aqua & Panthenol &, Capryllc/Capnc"
. Tnglycerlde & polysorbate 80 &
( o R Lecxthm Pl
7 Nipaguard BPX Nipa Laboratories Phenoxethanol & Methyl & - 020

Propylparaben & 2-Bromo-2-
Nitropropane -1,3-Diol

Method:

1) Add 1 to a beaker, initiate agitation then add 2, 3, 4, 6 and 7 mixing well for approximately 5
to 10 minutes.

2) After increasing stirrer speed add 5 slowly, continuing to stir slowly for about 5 to 10 minutes

until viscous and homogeneous.

Typical Properties

Appearance: flowable lotion
Viscosity: 5,000 - 8,000 cPs
pH: 5.0-6.5. )



polynmer is in the formof mcroparticles having an average particle size in
the range of 0.1 to 2 mcrons. 2. Aliquid dispersion polyner conposition
accor di ngwigm2alsgism 1, which conprises a) from 35%to 65%peyr/wmigblug of the
polymer, b) from 20%to 50% by.wei ght of a silicone polyner fluid and c)
from5%to 25% by weight of a surfactant or a surfactant mxture, each
based on the total weight of the corrpé)@rtl on. 3. Aliquid dispersion

pol ymer conposition according to claiml or 2, which conprises a) from 40%
to 60% by wei ght of the polyner, wherein the polyrrer is anionic or cationic
and i sywet gy ceawidkl e, b) from 25%to 45% by wei ght of a silicone polyner
fluid, and ¢c) from8%to 20% by wei ght of a surfactant or a surfactant

m xture, each based on the total weight of the conposition. 4. Aliquid
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pr epar by reverse phase enulsion polymerization of one or nore acrylate
and/ or micsorgacr yl at e nononers in a hydrophobic |iquid phase which conprises
at least one silicone polyner fluid. 6. Aliquid dispersion polyner
conposition according to any of clains 1 to 5, wherein the silicone

pol ynee. Nliguid dispecsimvmslyineaicbypasitiyroaccpidinartaciein i oei¢hcammisps abl e. 7. A

t hi cke S . i conposition which conprises WO
02/ 442 gﬁﬁngﬁﬁég%&%ﬁi@% Ei‘%g"“'fé':ﬁ’g/oto 8% by weight of a liquid
di sperb) (ﬁnrr;ﬂﬂ"/ytmﬁr0°/¢byrwe'@htcbf@mil%won@pdymgrﬂLmiam!y of claime 1 to 6, b) 0.1 %
to 70% dle n 5% to 99% of water or a
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each based on the total weight of the composition.

3. Aliquid dispersion polymer composition according to claim 1 or 2, which comprises

a) from 40% to 60% by weight of the polymer, wherein the polymer is anionic or cationic and is
water swellable,

b) from 25% to 45% by weight of a silicone polymer fluid, and

c) .from 8% to 20% by weight of a surfactant or a surfactant mixture,

each based on the total weight of the composition.

4. Aliquid dispersion polymer composition according to any of claims 1 to 3 , wherein the

polymer is polyquaternium 37 which is crosslinked with 500 to 2000 ppm of a crosslinking agent.

5. Aliquid dispersion polymer composition according to any of claims 1 to 4, wherein the
hydrophilic polymer is prepared by reverse phase emulsion polymerization of one or more
acrylate and/or methacrylate monomers in a hydrophobic liquid phase which comprises at least

one silicone polymer fluid.

6. A liquid dispersion polymer composition according to any of claims 1 to 5, wherein the

silicone polymer fluid is cosmetically and/or pharmaceutically acceptable.

7. A thickened agueous or water-containing composition which comprises



8. A thickened aqueous or water-containing conposition according to claim
7, which is inthe formof a lotion, cream salve, gel, ointnent, mlKk,
spray or woaim4sds A nmethod for the preparation of a therapeutrmihsiugon,
cream salve, gel, ointnent mlk, spray or foam which conprises mxing 0.1
%to 8% by weight of a |liquid dispersion polyner according to any of
clains 1 to 6 into an aqueous or aquedls/organi c conposition which contains
fromO0.1 % to 70% by weight of at |east one therapeutic agent and/or
excipient. 10. A nethod for the therapeutic topical treatnent of the skin,
whi ch gpoRkE &L, BP MelhNEF 2AiquRITIRSdidr dlyrasr cdBbbsIBsh addolird) thady 6f cifimka t he
skin, face, scalp or hair of a human being or other mamual in need of such
treatn®®f. 11. A nethod for the preparation of a liquid dispersion polyner
conposky 098, REAREL B MEighCorabYitieal ifgtdidies, dnd © 6, Which conprises carrying
out a reverse phase enul sion polymerization of a hydrophilic nonomer in a
hydr opBoB®% 10 P %I i Wetragea Miktels of Wissr pB@ 3 wateringgwhle giaanisiseivedine  pol yner
fluid. 12. A nethod according to claim 11, which conprises a) adding 1 part
by weight (dry weight) of a hydrophilic ethylenically unsaturated nononer,
opt i ondl Ayhickaned dionepua os wgteesseripiatig camgositiay apseldingkp algine ¥ hyhighisdathey

unsat u i b wei ght of a hydrophobic
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vol atile inert hydrophobic solvent and containing at | east one water-in-oil
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t he cotwva% bpweiaht tfted leanomerteerapeutipebymendiosexifisttanti al |y conpl ete, e)
renovi ng water and the optional volatile solvent fromthe reverse phase
enul si on under reduced pressure, so as to produce a substantially

anhydr oois A steaddefocling prearspenitic afpiqadblraatment of the skin, which comprises applying a

composition as defined in claim 7 or 8 to the skin, face, scalp or hair of a human being or other

mammal in need of such treatment.

11. A method for the preparation of a liquid dispersion polymer composition according to any of
claims 1 to 6, which comprises carrying out a reverse phase emulsion polymerization of a
hydrophilic monomer in a hydrophobic liquid phase which comprises at least one silicone

polymer fluid.

12. A method according to claim 11, which comprises

a) adding 1 part by weight (dry weight) of a hydrophilic ethylenically unsaturated monomer,
optionally including a sequesterant and a crosslinking ethylenically unsaturated monomer, into
about 1 to 3 parts by weight of a hydrophobic liquid comprising a liquid hydrophobic silicone
and, optionally, a volatile inert hydrophobic solvent and containing at least one water-in-oil
emulsifier having a HLB value below 9.0 and optionally a polymeric stabilizer surfactant, with
intensive agitation so as to form a substantially stable emulsion of fine particle size,

b) providing an inert atmosphere,

c) adding a free radical initiator,



particles less than 2 mcrons in size dispersed in the silicone, and f)
adding fromO0.5%to 8% by weight, based on the weight of the conposition,
of a noni g ©@/4a2ds- i n-water enul sifier having a HLB above petiiEpoi 348

di spersion of the polyner particles in the silicone. 13. A method
according to claim1l or 12, wherei n_tlgg hydrophilic ethylenically
unsaturated nononer is a dinethyl am'no ethyl nethacryl ate quaternised
with methyl chloride, the crosslinking ethylenically unsaturated nononer
is methylene bis acrylam de, the silicone polynmer fluid is a phenyl
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particles less than 2 microns in size dispersed in the silicone, and
f) adding from 0.5% to 8% by weight, based on the weight of the composition, of a nonionic oil-
in-water emulsifier having a HLB above 7 to the dispersion of the polymer particles in the

silicone.

13. A method-according to claim 11 or 12, wherein the hydrophilic ethylenically unsaturated
monomer is a dimethyl amino ethyl methacrylate quaternised with methyl chloride, the
crosslinking ethylenically unsaturated monomer is methylene bis acrylamide, the silicone

polymer fluid is a pheny! trimethicone, and a polymeric stabilizer surfactant is present.

14. A method according to any of claims 11 to 13, wherein the polymeric stabilizer surfactant is

a reaction product of an alkyl (meth)acrylate and an amino functional monomer.

15. A polymer which is.a reaction product of an alkyl (meth)acrylate and an amino functional

monomer in a ratio of between 0.5 to 8.0 : 1 on a molar basis.



