conpositions, their preparation and their use Field of the invention

PCT/ EPOL/ 33365423 e present invention relates to liquid dighggshaspoly
conpositions which conprise a dispersed polynmer phase, a continuous carrier
phase and a surfactant, their preparation and the use of thesevrtquid

di spersion polyner conpositions to prepare mcroparticulate thickening
systems whi ch thicken aqueous or aqueous/ organic conposimtmwmﬂw,mmmm,
particularly it relates to |iquid dispersion polyner co ch
conprise mcroparticles of a hydrophilic, water soluble or swekiable

; e3e" VHHI $J4JL6LT" WAFWO 02/ . 44228 -1 Liguid dispersion polymer @

. polymer, preferably an acrylic-based polyner, which is dispersed in a

si | i congqyibtigparsiof bolyderanrhositiond) ded peemhration @nd tHeir-usaf er surfactant, their
preparation and the use of these liquid dispersion polyner comm\“\\\“m\l\\“m“o
prepare mcroparticul ate thickening systens to thicken aqueou
aqueous/organi ¢ conpositions, particularly for use in personal cakgnand
pharmaceyti cal fornul ati ons. Thickeners are used extensively in personal
care fﬁ%ﬁﬁgﬁﬁéﬁ@—r’%’ch as cosnetic and pharmaceutical fornuiations, to
affect the aesthetics, product application and suspension and delivery of
the active raw materials. Polyneric thickeners have been used for this

pur pos e edresRThipvVSiiar eelates o ol detisnsrsiginapmear icempeiitiaos N¥eh cORRIise@ve been
used r afigRrdddPRRE Bhatke, §UBRINBUES catder@Hade ardt QIHABaRD Helfr ppéhaPaibH LAl the

material s such as_hc;j/_dr oxyethyl cellulose, to synthetic thickeners such as
t he Cartﬁér?ét*’@%%{ﬁj 'Sherpen pelemer ?%’Wéﬁ’@&ifOPFRPa%ﬂ”@é{%Péﬁ&CHH&éhlékemﬂgqui d
di SperSéy%nﬂ%waﬁ%ékenaé@}eb@b&eaqwé&w&r@ &fnpeR@6AL2! Mdre CARILIGA) Breldt range

1]
of mcroparticulate acrylic-based polyneric thickeners in a hydrophobic
car ri erliqgdispaisiosaiol/aies cEUDASass yRicATOBRIEe MisTaprEisien §f agedrephiisswateon a
sodi um Qg il GG eRdly NGeFar 80 3 aQUilc-thREE b&UMmY WRicRRGi j eth-6 as
t he act&?vg%élor sSr ap‘ga;ilng%' %grgéggr?% Secf:g’% Ci S a ?:a?T%\Fr’li EICE(')S[C)%(})' flir’r%aérdqf i ckener
and corsficonopelymerdivisk dagien ghassl gnglan @iriniwagtar sorfastant theicpraparelidn angdheagee  SCI5

and Sal . catloni I i fd S.

Sal car o L5 TedaBhasGR phGHE ocHTRIG Whodh, LR AR R AN s

t r i decéeb thidken 8gheaseor 8ggdus/organicsemppsligngupdrtcutdriyierdide impgsaeytaaendl ycol

di capry [ i t.h PPG 1 . WO 02/.1228 -2 PCTIEPO /133~8

tri decer{h%Erg?C%gg%g%%&i@Ftsi s an anionic thickening agent based on a sodium
acrylate polyner in soya bean oil with PPG 1 trideceth-6. The tiny,
spherical ,m croparti.cles .of the above draphi lic acrylic.polymers, whether
ahi ont ¢ srohgE AR SE Bl b KR e A s PR toeii8hd T e Ange. o
0.1 - Dhairsacoscal furhbiatonsaoaffagithe assthetics psaduet appliddtion aad g@speisich &nd 1. 0
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wat er - imargiyeapol Theeydez of paymertnthieker@rs ibki Have bgerobseaiting frérh eatakzoyems | qui d

di spersi on pol rs into..an _agueous syste he activator surfactant
conv_ertsé'c? ﬁggh%g%@ﬁﬁhmo&ﬁ@gpﬁué? n?aZ%r@Ys dg]ﬁ E’Y‘ﬁ?x {h&ce.gﬂlﬂf%i%wnﬁé}lcthe term
"act i vahigkereH fiaf ba e CarBoiBRP basedd fohabAMd agdl. ch activates the conversion
of the hydrophobic carrier into an oil-in-water emulsion. At the sane tine

the hydrophilic polymer expands on exposure to water but does not dissolve,
resul tipg delleefe SRS & 1B disPRIstbrVioRAR? 4, EVailaB 18t C%X@p%@iglhgcﬁéﬁ%ﬁg! ymer
particles swell to give a microparticulate thickehing system conprising

pol ymreris pagndecf excrepaiquipteaacryls-ased pelymnpidd thickeness ing hvdeophabigearger 2.5 - 5

m crons_i i 6 L NC : ; Ve, ] pol ymer
part 1 oty STRAED SCB R0 A bR pRE bR TR sl oD P ler

parti clandirsinerabsll canee wite PRERN trideteth-6aas dheamytivatbes riactapt. eSqkraes®eF 92 i at he

oot clsgione i SRt Gt o e bembiny a2 nd s st .

r heol o ArePS0HS b ShEHE® SCYB 8redR206his hehbpdiyinyer ailckedSRMA ThAitioners.
characteristjcs at | ow shear rates (such as those eX{)erl enced b?i- tge
afeat es,

pr oductSalearet 3R eRTPIseh BClY Bt Rl E i Minesd 98 Mt PECAt trideegth-6hSa

whi ch AP ERhibRRY | Dl k&8 atel & goysl y
ment i o(r;ée%q t he %%Sn%%qﬁ%us ‘or garﬁi g#&ggr@?fgﬁﬁﬁlgf@’f or t ﬁéﬁggg@gﬁggfcar e
| i quid dispersion polyners is provided at least in part by a silicone
pol ymer fl uid.



Summary of the invention In one aspect the present invention provides a

| i qui d di spersion polynmer conposition conprising a hydrophilic, water

sol ubl e oRygyalhapl € pol yner as a dispersed pol ymer phase,p@ygbhji528e WO
02/ A228 -3 PCI/EPO1/ 13348 polyner fluid as a continuous carrier phase and
an oil-in-water surfactant, wherein the polyner is in the form of

m croparticles having an average partixde size in the range of 0.1 to 2

m crons. Typically the liquid dispersion polymer conposition conprises a)
from35%to 65% by wei ght of the pol yner, b) from20%to 50% by wei ght of a

il 5%t i ght of t ant
o sur ARBRPETSHE Asn il SRl R as%é.o@%'tsgﬂwnfaféﬁ%fs”r E‘i%f ?Sn >
Advant aggpbednyoitwith PRGH anideickihes.pol ymer a) is water swellable, i.e. is

sufficiently cross-linked to swell but not dissolve in water. Preferably it
is acrylic-based. Also it is preferably anionic or cationic. The silicone

pol y rTElThfa Itmy ct@ha)caamrommciek rwm@ dbevé mrmmltrabnyﬁc bagHsrs I Whetidt diRYR dpeen
used f % ears in hair skin formul ati gns. They are particularly

f avor e&a(‘ﬂﬂé‘i AGed aVSlaIt%p'?%Pa?'ﬁ'&sfze indhe seneg o484t r?eTic@“ﬁe‘é‘F Yhaverae® and
hai r angdrtlesizd iR thd ARgSHRER- 1 DicroRRarte pHieier aitbesesled é\*e";b?éféraﬁl?re

applications. The products of the instant invention provide a conpatibility
acr oss Mansfagured Pemethpaninavhishovalagsoiie Wiy additigngpenongrs ﬁ@rﬁﬂ)‘l’@c’?%

ver sat ijkiidig y%@g,ﬁélﬂd%,é%}}g%ogy that is not provided by any other
liquid di sper5| on polyrer. Preferably the surfactant mxture c) conprises

both surfactants useful in the manufacture of the mcroparticles of

swel | al Eplo/dihy 8 the 886eiaula RrsR M-I adtBbEdls 3R &% AABE

activator the’ su sequent (0] I n-wat ér m cr opar e t’hi ckeni ng
enmul si @nefactamtuognmtsltmmomebm@mrenmtoranoﬂtlwatar|emui$4qmat9arthe teroKagtivatgr

pr of or SBTSSAHEE 20,2 b HeiapfiER aclalt i o gk e IFoRRIBCE A, ¢ e
acti vataoroﬂemrwfatem eewtsions Adthesaimertine tbe hydrnpml@tp@iymkmrids ©n elkpasuregtoa HLB
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t hose \ALaY?rﬁ)ngH?ens Ortlggéé&rl\?eb e%t thfé %Hn%;tﬁﬁ ﬁ%p V?Sactroé'@grr‘ e% gsre\rl\ﬁll(y L)'nglgx?l onal |y
t he complysier panuclafayweikimganera rmcrup:lartauie’tenlmskanfng(syﬁem ao1ppising pbigmahparticleto not
af fect i ts [ risti her copnponents may
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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



3% by wei ght each of water and volatile organic solvents as well as small
anounts of other conponents which are |left over fromthe preparation of the

wat er sol wah gy/eh2¢wel | abl e pol ymers. Advant ageously the copgOspdi/195s
conprises a) from40%to 60% by wei ght of the polynmer, wherein the pol yner

is anionic or cationic and is water swellable, b) from25%to 45% by wei ght
of a silicone polymer fluid, and c) frdm 8%to 20% by wei ght of a
surfactant or a surfactant m xture, each based on the total weight of the
conposition. A particularly preferred conposition conprises a) from45%to

58% by wei ghta aof I : [ Mole) ' QN I i onic
and 1% SBPEH0 R ad JE R Rrc DS P R BIRELHEE Sutebeal VAR PR oREMEET ) e
fluid, isimthe Yorfrr @rmidroparticdesBrgyeneyedige paftick sirexio theeande W f e ralatahs. each
based on the total weight of the conmposition. A very particularly preferred

conposition conprises a) from45%to 58% by wei ght of the water swellable
pol ynmerTypidaty thenigtidelispetsionmmolyier cahpasition colmprifgsom 32% t o 38% by wei ght of a

silicon ol r. fluid c¢) from12%to 18% by wei ght of a m xture of

sur f act®Hn %’f’y‘)‘gg%tﬂ Géé%t%w%%f‘ttoﬁg'etp(?ygler'\/\ei ght of the conposition. Still

anot herb)afgre C0%Ab SoEbPWEGR BE a sddtdoBfmer Ruitifhdpr ovi si on of thi ckened
i rticular personal care

aqueous  or water cont ai ni.n 0 sitions, in pa

f or nul act)iffﬂﬁg,f’/‘!/\fﬂigé%E%‘Nﬁﬁlﬁsogag‘)'?ﬁq‘t%?BUWE@?%‘?@N, preferably 1 %to 6%
by wei ghich @bséd b fhditetaiSi@R bEheRoMebsitd. conposi tion as descri bed above, b)
0.1 %to 70% preferably 2% to 35% by wei ght of additional ingredients) for

exanpl e personal care ingredients such as cosnetic or pharnaceuti cal

exci pi effvanBbo®ly e hidBphiktSRMhe? _@%& Ve sl 4801 BOit 1 RUFBEN AL &ds-IRkedito
m xture of water ‘and a water-m scible organic solvent such’as a | ower
al coholswell bt zissalve & walepCrpiembly ihis 348licbaged) Seert iaPeiehly aniawt ate

et hanol ah,5@pr opyl al cohol, propyl ene glycol, di-isopropyl alcohol and
ot her known | ower al cohol s.

The silicone polymer fluids b) are well known to the cosmetic industry and have been used for
many years in hair and skin formulations. They are particularly favored over mineral oils for their
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 c) 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



These conpositions may be in the formof |otions, creans, salves, gels,

m | ks, sprays, foans or ointnents. The additional conponents can be any

i ngr edi enfjyo\y,Ghgray formpart of a thickened aqueous enulgitrpodhsishe
oil-in-water type. Non-limting exanples of cosnetic ingredients include:
antimcrobials (such as triclosan "RTM', farnesol "RTM'); skin conditioning
agents and enollients such as |lanolin4nd derivatives thereof; esters such
as iso-propyl propanoate, decyl oleate, isopropyl isostearate, trioctanoin,
triisostearin, nyristyl propionate; fatty al ochois; squal ene; silicones
such a%°/§@éf\b§l15ﬁtt£c§%@®aﬁgPﬁ?@#ﬂt@?@aniQEMﬂ &0Né é‘s%ﬁ%l%%%n%%%ﬁl& de
. honoet hanaol ant’ne; di met hyl pol ysiI'0xane; noisturizers such as al oe vera,

bar ri ecompeznts weigbBtd leftbwgr frahthe prepdratien of the dater yoluldé dssverliable asiytrect. i ¢
acid and glycolic acid; anti-inflanmatory actives |ike alfantoin and

. bisabol ol ; UV sun screening agents such as para am nobenzoic acid) octyl

sal i cylAavantagamlisiydive tommtshiox yonprsasat e, "sunl ess” tanni ng agents, whitening

SO o 4 By SRS A, S RSB PR s BFRE ™ ™
cedar weetkraivellab] sandal wood oil, vitamins, colours and pignents; hair

condi tioners_slch anodi et hi.cone, cycl onet hi cone, pant henol, |auram de
di et hanR@m ?‘é}‘ﬁ? ﬁ%zé’ﬁﬁ“f‘?égh&?fit%%l_‘cgﬂﬁb%’l‘/'%ﬁrf&'ncglaaf'n; perfune conponents; hair
dyes apyl fibhesee e s0RANY Wiige of ¥ &lrfav@st Grucdurastanrhitiyke,, et hyl -, propyl -
paraben and i m dazolidinyi urea. Pharmaceutically active ingredients may
vary wieaeh §aseaPn the falrlveihf ok thR FAPRASHIPR: agent s i nt ended for topi cal
application to the skin or hair, in particular substances to treat itching,
tingling) scaling, inflammtion or infection of the skin, burns, and scalp
hai r | dsgriuiasypEeieret CURRSIIOREPMEIISES Still another aspect of the present
i nvent iz®RrokS459 % BER By WeRht Of thp AP0 AhERIN thé ol bAbhie Br SdtioRictdAgiapeut i ¢
| otion, cream salve, "‘gel” or ointhent which conprises mxing 0.1 %to 8% by
wei ght wafrepeliaig.y 1 %to 6% by weight of a liquid dispersion polyner as
descri BeGAPRYRE 1b AR R 8@J§ndaﬁe?ayﬁem{sd?ra9@nl C conposi tion which
contains from0.1 %to 70% by wei ght of at least one therapeutic agent

and/ or c@iermpl @hato 18% \Wpvemhiazpgixtuge PiGHferents 13348 Still anot her aspect of
the pr j.nv i IS ") L SHsfignof a method for the topical

treat rr%%t&p%?éetahoéqéi%i \A\%}ﬂ%gﬁf c%grr%ﬁdssglsn'appl ying a conposition as defined
above to the skin, face or scalp of a human being or other mammal ' in need
of suc r T . wi || depend on the active

i ngr ed?e%tf%ﬂ?@é% Wgﬁr%gggﬂg%gﬁhgg%ﬁ%he conposition. For exanple the
conposiaf ifom 46y te 68 hyseidhhol the wetee awgllablediolyaer behereie theqrolyarer isacationist uri zer
cream i I Bhd . .va hand and body mlk or |otion,
a body bég‘?ogﬁ&o%rt%gﬁné’fﬁylv&qu%ﬁggﬁoﬂlgPﬂlgaggfmddi ni Ng sun-screens agai nst UV-A
and UV-<cB froad 22 itmhg % dy weight efssthixtuagof sugfactetam | oti on or spray, a skin

bl eachi n e .an or epi |l atory cream a hair conditioning
cream ef‘%? ig%sﬁ%o% th%go qgvg?gh{tigﬁé?f,\fo yesﬁ[ﬁg' creamor lotion, a pre- or
aftershave cream) lotion, gel or balm a disinfectant cream |otion,

ooni 1 il B sahrt i Prieat ety i<ihh BvBlopar ke iR lepls Fdtl on wi)
becone cappiaimgrdonipositivhd) é gaplidumparigonil sarederuiatians] whivh cemprisd es. The

exanpl e rely illustrate, certain ects of the jpvention ,and are not
 nt end@a & 1 87 4 weisty. RrearaBl % R oY STaIEa 4 oA dPegTon PPy ent f on The
hydr oplibhip6sitiovdedesbdd sdohe, acryl i c-based i quid di spersion pol yner

conposi tions . egpl oyed i e present .invention nmay be either anionic or
_cat| onibé.o'g)git‘ﬁlgg‘%?r §rﬁg%f§bq¥% t‘ng E}Mﬁ% ‘t‘BPa'(‘R% ISR Y eX3RY Rerse lor ned
f r om ongredhgrdBicAtsBuaR 8 Bydnalic oabharmacs Aital leRtipidntsRROGEAGIVE Ingitedterts &id her

wat er sol uble anionic or catjonic nononers or froma red?m' nantly anionic
or cat it 191 e oLyt GRS AYatTRRNd Go¥ieTaTIseible araaniR NVERHPUCAER Gni ¢
noNoONeliSwdaldbRyl. consi st of a m xture of anionic and/or cationic nononers
and a m nor anount of nonionic nononers. The polynmers nmay conveniently be
obtained in the formof mcroparticles having an average particle size in
the range of 0.1 - 2 mcrons by reverse phase enul sion pol ynerization of
sui tabl e nmononers in a hydrophobic liquid, i.e. a liquid which has
sufficiently low mscibility with water that it can be used as the

non- aqueous phase in a reverse phase polynerization. The |iquid nust have
substantially no solvating effect for the polyner, or for the nononers from
which it is forned, throughout the range of tenperatures at which the
polynmer is likely to be synthesized (for instance from15 to 100 C), since
a solvating nediumwoul d be unsatisfactory for reverse W O 02/ 44228 7



PCT/ EPO1/ 13348 phase enul si on pol yneri zation. Likew se, the nononer or
nononmer bl end nust be water sol uble to enable reverse phase polynerization
to be car{ipehQeds. Sui tabl e ani oni c nononers include acr ylpcg/@si/ah34s

met hacrylic acid and their alkali nmetal and amonium salts,

2-acryl am do- 2- et hyl - propanesul fonic acid and its salts, sodium styrene
sul fonate and the like. Acrylic acid-i% the nost preferred ani oni c nonomner.
Preferably the carboxylic acid groups are at |east 50% advantageously
65-85%in the formof an alkali netal salt or ammonium salt, especially the
sodi umgpah towe%swcbﬁ&é ﬁ‘qc%é EBAA, .waﬁwéﬁow%mr@g@kbw &ﬁ&d}g{ YhicSRypomTer s
such as diall i met hyl ammoni um chl ori de, but preferabl e catironic
nmonome@ng sthgr énwmpwamlmlsm (meth)acrylate or -acrylamde. Although the
pol ymer can be in free base forn) especially when it is a cationic
acrylamde or nethacrylamde, it is preferably in the formof an acid

addi t i ghegs cayapasgionampay dminthi formsdiationss gsemss sqlyest 9l anilks caprays, foams or

propyl tr| r;,[Elyl anmoni um chl ori de. Wien the nononer is a cationic

acryl ar% met hacryl am de, the dial kyl am noal kyl group is generally a

di al kyl am no propyl or dial kyI am no isopropyl group. Wien the nononer is a

i f |
o2t ol 0e AR FoRPoREls 2ol P Rt HhEh S iR e kel e tononer
to be @n@ls&dd@fltmmmafbd(wtyp(mmdm}lmmndabmpmslodcmhdtucmgrmmﬁhmade/ ammni um

;?Ltsengogftg ref Bk g gﬁ{ge?qhw fgoet ay{'RTm; tﬁ'f‘g ag 'gfbl e non| oni c

rmnorreremolheﬁtbtsd@h asraysbmr@eienvmb@mewoarés@es sudh ad Ils@Lded)WFfobbﬁdﬁtél Iyl
N, N, di ai kyl acryl am des, N-vin rroli done and water so
hydr oxy'eélé’o?PP qwlééP%%ﬁ’?ﬁtEO%g C’i‘fg%lfﬁ%oéreﬂ‘f‘d“@?fyéP@P'OP?feafa%?'Pmsc blend is

used, shGalEHER YiMEoriek stiet a@wc@mmaﬁerd.msth%aé Siéthon®EdolybRBcariibidBy wei ght
of the bl end, and usually is at least 70%or at |east 80% by weight of

the bl moethﬁéolﬁm@ﬁe¢lv@&yb%smaee pBPIFHETEES B0 SRIPRErMRBITEY TRABM cat i on| c
mnom%ﬁwolhent%l@l% affBAS hy{ﬁoxypﬂs'%a%éé-%aﬁ@adﬁ arﬂblﬁd@ll@éﬁl@ éﬁh—ﬁﬂlgrrﬁ'ﬁat&?

t he anount of ani oni c nononer preferably nore than 60%b é ght of the
bl end, agivgsliseigianjoin ang Bisafolq: %%UWBWQ\/@@P@H@U@T ag prsa pIENe e”ZPI?eaoﬂﬁr eferred
ani oni %ctg g{iﬂéé MFBodh? MR xaatd, F QMBS @Rty éﬁéﬁ%ﬁﬁemrﬁlﬁgehisqm%éict

di sper si mer conpositions are advantageously crosslin éﬁ
i ncor pmmlerﬁg %ngf@! PI'Saﬁvﬁlmﬁ@ paiehauli Siki Repperai® Pl Iese Y Al cipapta dluteq tes a

pol yf u'agtdréwé orerfis oI dahAba BN RENdAk Eba' I BAINETENSE bh Pigffbkis ©-
Preferably a water so e crosslinking agent 1s used. Any of "the
convenmamnamdlmﬂeyd aueh @glampdinreicane agystpmetivenne| pankhengl, kyeamide or pol y

et hyl e g he
ronome R B GO (GE RS il o iR bl Raf S50y ofe) Recdhed®
tri- omnd etasaeshivdsenict as methyhsedlyh: atopu:- pmb&reandemlcwzehdmybmmyl enically
unsat urat ed conpounds such as nethyl ene bis acryl am de, ethylene glycol
di (neth) acrylate, di (neth)acrylamde, triallyl anmonium salts,

vi nyl ofpetrhadeatcally attyedngredietianey varyevidatdandieciideal thévepénticegentbirgended

| amj ' The. ]
A B L
of cr osglammetiiongr mmndm pfe!he skirh, Ibuos, @rad $calp(Hayr lahs\of wengie gr ottfer manonads.. Most
preferably it is around 500 to 2000 ppm especially 500 to 900 ppm for

either cationic or anionic nonomers. Optinmum anounts can be determ ned by
rout i nestigapethemaspeatdf 01 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/organic composition which contains from 0.1% to 70% by weight of at least

one therapeutic agent and/or excipient.



Especially preferred polynmers for use in the present invention are the

ani oni ¢ polyner dispersed in Salcare SC91 and Sal care AST, and the cationic
polynmers Jigegsad in Salcare SC92, Sal care SC95 and Sal caice/i¥e9@3dsh qui d

di spersion polynmers. The hydrophilic polyners are prepared by reverse phase
enul si on pol ynerization of hydrophilic nononers) preferably one or nore
acryl ate and/ or nethacryl ate nononers,64in a hydrophobic |iquid phase.
Rever se phase enul sion polynerization is a well known technique which is
described for exanple in U S. Patent 4,628,078, the disclosure of which is
I ncor pcﬁtlﬁtaﬁ&hgryasrp%f:tedf%&ekéht intvéntfémé tﬁ@bhlsm%fﬁ%%tﬁm%e [PJb?c%?tréé?ﬁweBpe

. preparation of the instant liquid dispersion polynmer conpositions

provi dedfithetskirewbichicampipas applyings qomponitiorpast Jefised Eibauedo thei skinefach er $Qatp,u d

di sper / ng are
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and whi C the continuous phase
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inthe art. The water and any volatile solvent are then renoved fromthe
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part by weight (dry weight) of the ethylenically unsaturated nononer. A
preferred polyneric surfactant is a copolynmer of an alkyl (nmeth)acrylate
and an anmyifivgt i onal nonomer, which may be prepared as pigldpay$ssss VO
0201228 -11 PCT/ EPO1/ 13348 AIkyI (meth)acryiate, amno functional nononer
and a suitable oil soluble thermal initiator, for exanple
2,2'-Azobi s(2-net hyl butyronitrile), arfe dissolved in an inert solvent, for
exanpl e an aliphatic or aromatic hydrocarbon sol vent such as |sopar G
"RTM'. This mxture is fed into a vessel containing further solvent and
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{met h) acryl at e-may be any suitable al kyl group, however C8 to C-~ groups are
preferred. The am no functional nononer is of the general formula (1 ): (1
) CH2= mm@nim}m%rﬂnblsdmmm@eiﬂ methé‘g:rylia)adl?ﬂami thgit alkdi MStaDmyigen or

ni trogen R2 Cl10 al k R4 is C to

C4 al k ,
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t echni guesr émlnbmkmcwn, dpetiBBSRe ddidrh eglt.in the art. Typical ol ecul ar

wei ghts may be in the range of 10,000 to 60,000, nost typically in the
range of 15,000 to 40, 000. Upon stirring the liquid dispersion into an
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into an oil-in-water enulsion. At the sane time the hydrophilic polyner
chioride, but preferably the cationic monomer is a dlalkylammoalkyl (meth)acrylate or
-acrylamide. Although the polymer can be in free base form, especially when it is a cationic
acrylamide or methacrylamide, it is preferably in the form of an acid addition or quaternary

ammonium salt, such as (meth)acrylamido propyitrimethyl ammonium chloride.

When the monomer is a cationic acrylamide or methacrylamide, the dialkylaminoaikyl group is
generally a dialkylamino propy! or dialkylamino isopropyl group. When the monomer is a
cationic acrylate or methacrylate, the dialkylaminoalky! group is generally a dialkylaminoethy!

group.

It is usually preferred for the cationic monomer to be a dialkylaminoalkyl (meth)acrylate acid sait
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-viny! 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.



expands on exposure to water resulting in a snooth and rapid viscosity
i ncrease. Typically the WO 02/ 44228 -12 PCT/ EPO1/ 13348 pol yner particles
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m crons. The inventive liquid dispersion conpositions provide

m croparticuiate thickening systens wli-ch give effective thickening to
aqueous or aqueous/organic fornul ations at concentrations of 0.1 to 8.0 %
Preferably 1 %to 6% by weight. In addition however they conbine the
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The amount of cross linking agent is generally in the range from 100 to 10,000 parts by weight
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 emuision polymerization is a well known technigue 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
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and honRURRERIP weight). In order to obtain liquid dispersion polymer compositions having hi

amounts of the microparticles in the silicone polymer fluid, for example from 1.2 to about

gher
1.7

parts by weight of the hydrophilic polymer (dry weight) in the silicone polymer fluid, as well as to

facilitate processing, it is expedient to employ a volatile inert hydrophobic solvent. Suitable inert

hydrophobic solvents include hydrocarbons and halogenated hydrocarbons. 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 hydrophaobic 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 monome
about 1 to 3 parts by weight of a hydrophobic liquid comprising at least in part a liquid

hydrophobic silicone polymer fluid and containing about 0.1 to 0.2 parts of at ieast one

r, into

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 we
to those skilled in the art. Sorbitan esters are preferred. Diethylenetriamine pentaacetic
sodium salt is a suitable sequesterant. The ethylenically unsaturated monomer may be

diethylenically or polyethylénically unsaturated.

[l known

acid,
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and hosm@mnmnimg:uﬁymctahm@mopmetsﬁstes, caprylyl peroxide, benzoy! peroxide, hydrogen
peroxide, pelargonyl peroxide, cumene hydroperoxide, tertiary butyl diperphthalate, tertiary butyl
perbenzoate, sodium peracetate, di(2-ethylhexyl)peroxydicarbonate, and the like, as well as azo
catalysts such as azodiisobutyronitrile. Other useful catalysts are the heavy metal-activated
catalyst systems. A preferred type of polymerization initiator is a redox initiation pair. After
initiation appropriate temperature and agitation conditions are maintained until the conversion of
the monomer to polymer is substantially complete. Appropriate conditions are well known to

those of ordinary skill in the art.

The water and any volatile solvent are then removed from the reverse phase emulsion, for
example by distillation under reduced pressure, so as to produce a substantially anhydrous
stable dispersion of polymer particles less than 2 microns in size dispersed in the silicone

polymer fluid.

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 aicohols are preferred.

Itis 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:
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ance: flowable lotion Viscosity: 5,000 - 8,000 cPs pH: 5.0 - 6.5.

WD 021.1.i228 -16 WHAT IS CLAIMED |I'S: PCT/ EPOL/ 133~8 1. A liquid dispersion
pol yrer m@gﬁﬁison conprising a hydrophilic, water sol ublpergipepysld abl e
ic

pol yrner

h is dispersed in a silicone polyner fluid and an oil-in-water

surfactant) wherein the polynmer is in the formof mcroparticles having an
average particle size in the range of{10.1 to 2 microns. 2. Aliquid

di spersi on pol ymer conposition according to claim1, which conprises a)
from35%to 65% by wei ght of the pol yner

b) from20%to 50% by wei ght of a

silicone polynmer fluid and c) from5%to 25% by weight of a surfactant or a

~surfactant m xture, each based on the total weight of the conposition.
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3. A

SR 2L P NET L eRhatiieer B R DB P RS RT by el gt

hiiphatier Ppernatisefydfdcditdn sarent,sueh) as EopEMGEBRTIM. FBROrituveEs Sitinefa a
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H .
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the hydrophilic polynmer is prepared by reverse phase enul sion
pol ymeri zati on of one or nore acrylate andl or methacryl ate nononers in a

hydr ophigshalky! [oreygiofl therHdled (gthiaerytaiepiay e 3nasuitablg slkybgreursinowewtiés oy mer

fluid.
cl ai ns

pharmaceutically acceptabl e.

conpos

| AH i spersion pol yner conposition according to any of
gr%ugsg‘alge %x‘f’edj..

according to any of clains 1 to 4, wherein

erein the silicone polyner fluid is cosnetically and/or

4I'Irlé %in%&rﬁﬁorﬁa? HBBB;%SFis of M@ gggérglzfgﬁnula (1):
(1) CH,=CRC(=0)-R'R*NR*R*

R is hydrogen or C, to C, atkyl
R'is oxygen or nitrogen

RZis C, to C, alky!

R?®is hydrogen or C, to C,, alky!
R*is C, to C,q alkyl

The alky! (meth)acrylate : amino functional monomer ratio may be between 0.5t08.0: 1on a
molar basis. Preferably between 0.75 t0 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 molecuiar 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-jonic 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

7. A thickened aqueous or water-containing



-17 PCT/EPO1/133~8 a) 0.1 %to 8% by weight of a liquid dispersion polyner
conposition according to any of clains 1 to 6, b) 0.1 %to 70% by wei ght of
addi ti onalyg pasedi ents, and c) 45%to 99% of water or a Mpehrkipg/Pizyyrat er
and a water-m scible organic solvent. 8. A thickened aqueous or

wat er - cont ai ni ng conposition according to claim?7, which is in the form of
a lotion, cream salve, gel, ointnenti2m |k, spray or foam 9. A nethod for
the preparation of a therapeutic lotion, cream salve, gel, ointnment mlK,
spray or foam which conprises mxing 0.1 %to 8% by weight of a liquid
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t herapeutic topical treatment of the skin, which conprises applying a
~conposition as defined in claim7 or 8 to the skin, face, scalp or hair of
a humamhdvediveliqud Hispensanramppsitionsedovide rsicmpartic@ate i cteningkystdmewhivhd f or
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conpris t | east one silicone pa r id, 12. nmet hod according to

c af m ahine i AE3ER Pabimebh e ANEda of fe i VT ve; ght) of a
hydrophilic ethylenically unsaturated nononer, optionally including a
sequesterant and a crossli nkn%ﬁ_e.th | eni cal |y unsaturat ed g?norrer into

about 1% (v dspargonpolypigramRastigns 78 COPRYIEWIN 2 Id§ VBRY ©f ReTsRNAC"® qui d

hydr ophghk thgrédidreoas abdiarieNt Tyial foymuidiov @xahplbs wheRrthe byigherhedie sol vent
and contajining at |east one water-in-oil emulsifier having a HLB val ue

bel ow 958 iBHe®pti onal Iy a pol yneric stabilizer surfactant, with intensive
agitation so as to forma substantially stable enulsion of fine particle
si ze, béi providing an inert atnosphere, c) adding a free radical initiator,
WO 02/ 8bipgara Bripatiqredmolucm-l idnd efdacetaar kPAyeapipiopplikereans iliepatmike and
a0}t al s %sdﬂgf) %agalrag,[eefégrfslngt B&odoRERBR ShPlefhiatibh) @olour RURATEREs LURARE! MORr 1S
foundations, liquid eyesh’adows, liquid blushers, lipsticks and aqueous 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.
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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 Properties:

Appearance: smooth fow viscosity cream
Viscosity: 10,000 - 20,000 cPs
pH: 3.5-4.25.
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Aqua to 100
2 Glycerin Procter & Gamble Glycerin o 3.0
3 Kessco Stepan Company Octyl Isononanoate 55
4 Aloe Vera Active Organics Aloe Barbadensis 0.5,
5 Salcare® Silicone Ciba Specialty Chemicals To be determined 2.5
6 Crodamol OPG Croda Octyl. Pelargonate 2.25
7 Germaben i 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: 5.5-7.0.
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Trade Name Supplier INCI Name %
1 Aqua to 100
2 Sweet Aimond Qil AE Connock Prunus Dulcis 4.50
3  Actiphyte Kola Nut Active Organics Kola Nut Extract 5.00
4 ‘Aloe Vera Active Organics Aloe Barbadenis 2.00
5 Salcare® Silicone  Ciba Specialty Chemicals To be determined 3._25_
6 Tinoderm P Ciba Specialty Chemicals  Aqua & Panthenol & Caprylic/Capric 1.25
Triglyceride & polysorbate 80 &
‘ Lecithin. : .
7 Nipaguard BPX Nipa Laboratories Phenoxethanol & Methyl & 0.20

Propylparaben & 2-Bromo-2-
Nitropropane -1,3-Dio}

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.



10t 3" 10%<& () - 3&10%<& () - 10%& ()- 10 10
10f @" 10%& ()-f @ 10%& ()-hiiLi W ijiaBbC

10t, &10%Hd 02744 B09& () -, &10%& () - f10%<& () - f PCT/EPO1/13348

10%<& ()-!cMb10%<& ()- @i kilinipiuil|idEbC

10t, &10%& () -, &10%& () -, &10%<& () -, &L0%<& () -#3sf" & &LOU%& ()-|i}iiiiiieA
bC -16 -

10t #3sf " &, &10%& () -, &10%& () -, &10%& () -, &LO& () -#3sf" & iiiiiiidl+C, &0

%<& ()-, &10%& () - #3sf" & &LO%& () -, &LO%& () -, &LO%& () -, &LO%& ()-ijj

P T Ak CopdpeRist ) - » 8&10%<& () -, &10%& () -, &10%& () - #3sf" & &10%& () -,
&10‘V&&"(‘)“‘6‘“8_9“Dj‘l<“f‘j“ kj eF, C, 810%& (, 810%&' () - (, 8109%& () -, &L0%&’ () -, &10
Ux& ()-#3sf"& &10%& ()-Kjl1jjjjjjeA C &L0%#3sf" &, &10%& () -, &10%& () -

, &1

e N Py B A s AT T R
oA WS&WW@MQ@ (B EEES (on B U OIS BAP S ()
& () -, &aptiegwhich mﬁpe&eﬁlmafﬁ&cqmpmw&&d(a}\d R kil-in-water surfactant, wherein the
K, k- k. K/ Kj E- C, &10%& ()~ %<& ()= AR % Y&
Kot~ e R REFITHR Gh riydiereiies BRRIT® bl shen B Pl oRg 1 67) 7%
y*" 10%(i&of9.- g y*"10% (& ()-g S &10% (& ()-111111 mbAC10Og!q } Y'1090%& () -
,L109990&' ()- ,109990& ()- |91090W& () -
109999& () -10q! q10q! grm® n2nBnbni ?2AC10q! q @&10909®& () -
o -
@109 &°M ﬂ@lﬁé%gg@@ ]fgﬁlﬁ Pﬁ#ﬂ%‘)zmnn '>Ac:10q @109099&' ()
@10Y0HY &otr) 2048l WP Reight of ARG SEBAAUSRE And- @10%9%9& ()-

I s S U R S bl LS5 ) g 008 )

@100 U& hased GRUVBUPReight of ] &itdgdsiiomBnGhHNVN™ DACL0q! q #3@&10%0%0& () -
#3[ 6H#&@RL0%OOE () - @BLIOOVE ()- @&L0WOO& ()- @LOYWWWWE () -
Vn] nnnnnn{ _CAC10q! q #@I109QWE& () - @RLOYOIBE ()- #3[ 6#&@&RLOYOYOE () -

@1099%O& lighird @)ﬁ/n@r'coﬂ)gaﬂfm@rd @lm&ﬁ)wmc@é&%@%@s& ()-
@10999%9& () - 10%3%3 £ 6#&@R109090& () - @I090IDE (
nnnnnnAd @DG‘@)J‘.’@W&#BF’G@ 5@11&)@@%3%? phereignopalwoRr i$ ymOf@&o%%l&aosi is
e oo Son e 2 i ierse’t ) wiien kbreypuscae

09%8/&: e ()
%10% &by yrom: &Ht@%nge@m%mf@@l@nwm@%ﬂ&'e PXPYPEP] PPURYP

310% & @ooug &
10ty§& %)fm%o%%@? BP%% 9/'2’ H}@“‘%ﬁﬁ ”m’d? 'ﬁﬁ’&fg (1%)%& ()( (1%)%& ()-
, 109 &e@gh bas_egtu(\ghe(tptal wermb%f&we(qoqu&tt@m% & ()-/q0q; gl gJgZgkql qu@ 109

104 & ()- ,10% & ()- 1 ,10%& ()- ,10% & ()- 1qlqqqqqagpX<
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. Aliquid dispersion polymer composition according to any of claims 1 to 5, wherein the

silicone polymer fluid is cosmetically and/or pharmaceutically acceptable.

7. Athickened aqueous or water-containing composition which comprises
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a) 0.1% to 8% by weight of a liquid dispersion polymer composition according to any of claims 1
to 6,
b) 0.1% to 70% by weight of additional ingredients, and

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

8. A thickened aqueous or water-containing composition according to claim 7, which is in the

form of a lotion, cream, salve, gel, ointment, milk, spray or foam.

9. A method for the preparation of a therapeuitic [otion, cream, salve, gel, ocintment milk, spray or
foam which comprises mixing 0.1% to 8% by weight of a liquid dispersion polymer according to
any of claims 1 to 6 into an aqueous or agueous/organic composition which contains from 0.1%

to 70% by weight of at least one therapeutic agent and/or excipient.

10. A method for the therapeutic topical treatment 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 compaosition 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,

¢) adding a free radical initiator,
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monomer is a dimethyl amino ethyl methacrylate quaternised with methyl chioride, 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 alky! (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.



