MULTI FUNCTI ONAL PARTI CULATE ADDI Tl VE FOR PERSONAL CARE AND COSMETI C
COVPCSI TiwdNB/068840 THE PROCESS OF MAKI NG THE SAME CROSS REFERERRAIIO REL
APPLI CATI ONS This application clains the benefit under 35 U . S.C. 119(e) of
provi sional applications Serial No. 60/266,596 filed February 5, 2001, and
Serial No. 601318,979 filed Septenber, 13, 2001. FlIELD OF THE | NVENTI ON The
present invention relates to a mnul ti'fhﬁcti onal particulate additive for
personal care and cosnetic fornul ations, and a process of naking the sane.
More specifically, MUIFHWMGTIIQN%PA&TW%T% aDMT&UEi ¥ORe conposition
that when added as BEBSERWABKTARKE ANPSGOSMEEIS POSIFONS,f or mul ati ons,
- can sinmul taneously ser WNDTHE PROCESSOF MAKINGOTHE)S AMIposes: 1) inprove
the efficacy of sunscreen actives used as ultraviolet radiation (UVR)

filters, ii) thickeROSSIPOFERENCE TP REISATRDASPPRIEATIONS Ol S,
*glycerine, and al cofdl's or m xtur €s of these solvents, 111) emulsify and

stabilize ol drﬂﬁ%%gﬁnggiggitélam-wgtb%ﬁeﬁt%r 33UR.ENG 11904 JrPhoVitiBfkl on as

an antioxidant; 11 Ive that conprises a part e- base

t hi ckener/ gel |.ant suych S j and/ or part .Lcul.at e-

V£ e Somstioations Seal S B2k Bleaienay fradbib A ey plRE s,

di sperssnts _or surface-nodifiers for these particulate materials; iii)
natural pol fHed Seplgabgr 3309 e- nodi fers that contain pol arizable functional
groups such as phenolic, catecholic, and other aromatic groups, as well as
" hydrogen bond-form ng groups such as hydroxyl, phenol, carbonyl, and

car boxyl WO 02/ 062310 -EXERQY O¥SOHEINVEN s, which in turn enable
the adsorption of these macronol ecules on a variety of particulate
surfaces; iv) natural polyner-based surface-nodifiers of the type n?nti oned
above, cont ai nedThe presentimvention delatss Ao &dﬂﬂlﬁlﬁV@fﬂoﬂﬁaPm’E&‘Ha‘@nﬁf/dé‘f‘fey nd

stabilize o] r ts 4 . .0 ul es
sct as an oniraphSEig Qe SRRt Bifteky B ripabMARE. THOREL 2
a conponent spegifienll ) itYebared ®ithe fdilledng:cosnmetic formul ation; v) the use of
the foregoing natural polyners as dispersants or surface nodifiers in order
to increase the number-concentration of particles of the aforenmentioned
particul ate mat epi al s,J 4 ki i r I ability
{stability agai n{,)t cog%%flglthi%g%gﬁ%?hgg%ﬁlﬁgﬁéslggnégggd g?t?gﬁgbﬁdgﬁgﬁﬁ?n turn
pronot es ancdrerandr essmetis formmlatiorsk ean rejmoltardouslyy | seeve mgeadi marg off thehese

particul at efo?]%%?ﬁé" Bﬁrepsosésr:] i)CPrrsn%tv:: (fhedéf%%a%rys{)f) Qusn’screen actives used as ultraviolet
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radiation (UVR) filters, ii) 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;

1i) 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;

1ii) 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
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vi) an additive that can enhance the effectiveness of organic sunscreen
actives, and thus increase the sun protection factor (SPF), a neasure of
ef fi cacywa o2ldg2310l t er s, of sunscreen products contai ni ng PORESAN3TII | t ers;
vii) the use of natural polyner-based surface-nodifiers as conponents in
the nultifunctional additive, that are essentially polyphenols, by virtue
of which the additive delivers antioxidant functionality; viii) the use of
surface-nodifiers as conponents in t i ul ti functional additi ve, that are
natural polyners, used in conbination with natural thickeners, such as
smectite cl apups,avidcihin tralenpbletthe adserion\offthéseanacromalshulgs on jat nietynef

di oxi de and zi.n‘gl in dtec catering to the consuner demand for the use of
natural ingPEdFERCSHRCSnsmetics: WD 02/ 0(2310 -3 PCT/ US02/ 03373 ix) a
met hod of delivering various functional properties listed in section i),

that are useful in personal care and cosnetic _fornul ations, through a
"single additive 80d t hargpelymasr-psehsulagaanadifiers of thenype nmﬁnppmﬁngxove,

formul ati ong;_ .x j{N-.Sj i h F. S e- i yi -par t.4 e
matorial - sugiibed o b BRSO gt oot ot SACRMREIY ML b PR AL RY o,
aqueous gel in &haywathoMton, BecH thia€ KRNSlyrhen@bicoilas bétyastdn &hsisiTRi/btabilizat € t o
be realized in one or nore hydrophi]ic solvents. Exanples of personal_ care
and cosnet i #¥hep hamplifopcdioaal aditivegis usebacd ApBBRIRMbHP o Of Weerpulgigarhased
invention|ﬂ§kngﬁﬁq§ﬁgﬂgﬁaﬁinclude skin-care creans, lotions, facial creans,
and sunscreens; hair care products such as shanpoos, conditioners,
colorants, and hair styling aids; |iquid nmakeups, foundations, shaving

creanms and |l otions. The addifive_can.al so be used in tgpical pharnpceutical
formul ations that) cantfeHes P’% the; @W%H&%‘Bﬁﬁ?"a@%iaﬁrﬁ T3aREs %rkWr‘iTPaPP'om

harf ul LTV aio@iffers THE oh:C401 rdBE SAPhuififCoonbaRfHEbH Cof MiaRATdIRRRUT I cal

products can be in the formo -in-water enulsion or water-in-oil

emul si on, orfogehentBACKGROINDIORNTtdEals NWMERT$USPEsionPaangdiar uloa irepdrti setloidal
Thi ck Snmecti t |, . | f ] [ ticul ate, .mat.er,ial
that ocour  A6bUER e pRtIRY: SRRRRA R aRb s FiDaREd) By sles Eh fB it s
pl atel ets i RrdiReLhor pre§drabsHhe . thickeiiRg 65 US-fikemed hbiftyCoPhesd PatiddRte

montnorillonite, bentonite, bidelite, hectorite, saponite, and stevensite.
These cl ays sehstanpesprlcepmpti¢ dispersiong gel | ants or thickeners for aqueous
conpositions, particularly oil-in-water (OW enulsions. Fundanmentally, the
formation of particulate gels is a nmanifestation of suspended coll oi dal

particles form ngia nahviditivet thee tair enlianes tenéffafivendss of furganicremidctderies t he
suspending WO 02/0G&2310 -4 )
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;



PCT/ OSU2/ 03373 nedi um C ay-based gels may form when individual platelets
or stacks of a few aggregated platelets (tactoids) engage in interparticle
associ at wone/osedth t heir neighboring platelets. If these PCT/US02/03373
particle-to-particle |links extend throughout the total avail able volune, a
gel, conmprised of a continuous, |inked particulate structure that entraps
within itself the suspendi ng nmedi um #s formed. Such interparticle

associ ations are governed by the interplay between the attractive and
repul sive forces that generally act between particles suspended in a

| i qui d. Hydrodyni®h c effedodof delivarmervesioys funetional pronsrtigs|listedrn sectipn 1),

particles i flow-fi.eld may al so .contri.byte tq.the eol ogj cal erties
of clay sustg‘gﬁglieo gfufl& BYFPRH Cf‘rﬁeangt(‘foéﬂlﬁkl Lf%’?’mé%}cfnis’ctlﬁ cgutgie)l ag%bélgvﬁ {tl epend
on the nunbsid thd provididéist hed CostsMafiaini Roduct formulitleasy vol ume of the gel,
inplying that the greater the nunber-concentration of suspended particl es,
*the stronger is the gel. Also, a domnance of the attractive interactions
over the repulsiy '“BEF@&H %ﬁmgkﬁesd é‘c%l&l&ﬁﬁﬁ'n@ P&ﬁfcﬁﬂté H@{eﬁaﬁﬁfch"ﬂst h
decrease in interparticle separation distance,” | equired tor suspended
particles temedteoclags andulivl grédicingthieghtiidate An annguemsegdlnthathallows the
nunber concentration of particles will tend to reduce their separatjgn

di st ances, Wickepesimnctionliticefithe pratigaatectoqby fealized iy pre prHmase gﬁ‘é‘i"pb&ct icles
since the sgqq% i on di stance between two adjacent platelets will vary

al ong their Tengths when their faces do not align in parallel

configuration. Nonetheless, too strong an attraction between adjacent clay

platelets may draw theminto strong assqQciati on or coagulatian, mi.nim zing
the particle nungéf‘m&_@ﬁc%{:tpfe%??%n?gr.e_ 3Ate® CCBEPélﬂftét!w reogl&ragi]di}}vg .
face- t o- f aCgASSHGdAbE WS prebéht fidfdntiohi mhy Heh@RB Bhy iRGhdeY SkihRhieCsrebhiglt hol d

the clay platelets together in a stack. Considering the above, the key to
maki ng cl ayloti@ssd fapidl scieams,o amch ssunscreérst  hawercare prefuctsi gnadntas | shagmeoat el et

repul sion for the cla | at el et.s.t xfoliate (delam nate or. defl.occul at e)
under shear SORHNELS, ﬁéldgaq?saragg }P?Efmgté’ﬁ"%ia’%r i?ﬂg'fde?lgﬁeélgs’i #?HP@?"&%% Sh&%g’%el ets
or tactoi dscieaknghd s St TRK elidRivat @hetdso theahsedoi fopide NnpHaemayaditicabl e to
forma particle network. On the other hand, in order to form a vol uni nous

net wor k st r fasmulations Ht aat benefit frget erfrnpedhprotastipn Pf Her ski fiopehaspdul E¥ul si ve
f bet - i | et
o1 co5) Dot MEEn Aue R RARAT S, o R LR A SRt ot

pl at el et s, wilelforth olf oil4ig-waked emulsidroorcwagtHrabil emulsid) of geli r nei ghbors vi a
face-to-face association. Accordingly, the gel-network may formif the
del am nated platelets, while being separated fromthe surrounding platelets

by as thick as possible apifkdR6UNY ORYSE PKvEREIBN PENdi ng medi um
reside in a relatively demrn‘q—mr‘gy_w—rnteracti on with the
nei ghboring platelets. Al beit physically separated fromtheir neighbors,

t he individual plrarghdhce-laised Thidkeager free to nove independently, being
trapped in a free energy mninum producing in effect a continuous particle
net work, and hence thickening or gelation. Yet another way by which

cl ay-based gel s Rgyecfial hjsS ?1‘0;’“5 s | Y inRk Skl ?Eﬁicﬁﬁﬁgﬂl‘a&}ﬁlsdﬂhﬁt oBeur as
edge-to-face associations, formng the so-called "card-house" structure
descri bed i stacksyf ihdivisual, plapar stivats lagensirafpribd teas pjatelsts ingheglaplitesaines. of t he

af orenenti oped phen na,., woul d.r ire tuni.ng.of interplatelet, forces,
Such a5 by RoATPIEat Srecue el arclie proaOrlchif, SobbRiP SRiE pedEe
attractive gagbnitePadste(@ndier ces may vary with the properties of the
suspendi ng nedi um Evidence of this may be found in that the claybased gels

formfar nore easily in pure water than in hydrophilic organic solvents
-such as glycols, glyceral s _and al.cohaols. .1t | er.ef ) t he
present invention o r‘r%a P ?/ret R%plg?fr fpggécuclﬁté aé‘%laa%l [ 8§Ita cge%g? ?Etn%{:uf g‘féﬁ | ant,
preferably aospesitiohss partyuladly Gil-ipacs (OAV) peravisidas f Gondahemyllng thae

‘t hi ckener-perfornance of, the particulate material in water and/or in one or
mor e hydr opferopationsef pariculatepgels jis .2 d?‘l“}}f‘ftsﬁéw%o‘?fvﬂﬁpgnd%e‘é?uoﬁiaﬂ)el?%ﬂ%? care
and. cOSet! GuiiRgUE nofPANT GAKHIL Yt SRIShy YIHRY iBRiIRes SHE Nuispairay!r T ace
nodi fication 1s to stabilize the c?ay pl‘at el ets agal nst strong face-to-face
aggregation, such that the suspended-state of the delam nated pl atel ets may
be preserved over extended tine. WO 021 062310 -6 Il. Particul ate
Sunscreens PCTI US02/ 03373 Metal oxides such as titaniumdioxide (TiQ2) and
zinc oxide (ZnO can serve as ultraviolet radiation (LNR) filters since
they can scatter as well as absorb UVR Cearly, the greater the
nunber - concentration of particles available to scatter and/or absorb UVR
the higher will be the level of UV protection conferred by these
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di spersants or surface-nodifiers that can defl occul ate particles of
WR-filters effectively, while facilitating exfoliation of clay platelets
and st abwlg @loagsibhe sanme agai nst face-to-face coagul ati onpcwubde@ss7sst rongly
i npedi ng thickening or gelation by WD 02/062310 _ '7 _ PCT/US02/03373 the
clay platelets. Polyphenolic conpounds are known for their ability to serve
as antioxidants, the functional ingredients that are highly desirable in

t he manufacturing of nmany cosnetic anﬂ'personal care products. In order to
ensure that the particul at ebased additive di scl osed herein provides for

ant i oxi dant mediuot. iG}anfh'asqd, gels o8y dmni athenbindotided flateletsr exs statksi ofv erfewon i s
to use those nat mers_ as .di s ersants for t articul at onents
of the addi eggygga |]2:1Rte (&ﬂwgﬁeﬁﬁ © I"PImtwlgeflag?ocﬁt‘t\?%twﬁ]&j g}rgf:)ty of
Cosmeti ¢ pr adumictiny aeta't Sifkse ieytoﬁiatttdlé“l?ﬁﬁ& BT thihFsn (5 i

wat er - i n- oi | sions. Enulsifiers are to make these énulsions Iin a

- st abl e for mawailablet Vodime he gely spmpde&ﬂ of 4 comtipioas slimlexdepanticufl @b seuctorei thait

floccul ati on and coal escence (fusion or aggregation of two or nore droplets
to forma bFYEPS Sithinyritslfethe shsrendipge m, . formedpr i chy interparticlie s
that even f] v, I t her
solid partic h géx%% dsrgggv é%g%%u?ellh{eﬁ lg)?:lbm leefgtrtlﬁ%?tn?&ﬁle An E’Je@}i%?’%gq & t he
oi | -wat er i thaegérmeealy ﬁn’betlv&leﬁ lpartivied saqiéﬁded i elighidi d{mmy)maﬁmahffdctszdu%g

enul si on dr opI et s, agaj nst_ sedi as cream ng for

ntati,on, . roc kno
Q W enul si offsthe gtieqtpdiop; er%t?naélr;]?%’ct’arﬂ?leﬁ Hea %ﬁfd q gepigibute ¢ one
or nore nat difiers for the particulate
conponents o tc:at ﬁgﬁh x@scﬁggggla%ﬁp@?ﬁ%ﬁl onal additive, wherein the

surface-nodifier can also serve as an emulsifier in personal care and

cosnetic conposi {i ons. ncei vabl once  sur ace difi.ed by suc

pol yner, the par ﬁ]??ﬁnﬁ'attgocsgﬁ?’ ¥SP “faﬁ ”gepe@&cﬂ % r}tf’lrt‘éf cl ays
and/or the ﬁﬁ’ér?&rti@l@ s8od1asaR M\éf?glfveﬁ 8luhe 6‘1‘3&‘1@ tgel rlﬁ{miﬁﬁgtthdmh@ gle@feher e

they may actually contribute towards emul sion- St abi I'i zati on b}/ adsor bi ng as
col | oi dal sounber-eancenization| ofsuspended earticdes, the \stongey mt’aztt;@_@e $_Also, 2
Organi ¢ Sungcreens P /U 2103373 travi o di at.i.on- n| Ccs,
Such as oot DPIEDRG Ry LeARRRRS HERGLaF ave 15 PREny P ahE Ry R R

oxybenzone, oﬁ%ﬁ't)lbﬁﬂ?e&i’sesd@iﬂ@ deaﬁaﬁaqn,mtehﬁwdlbeeﬁrmmamhee ss: rdq@ited faci d
et hyl hexyl triazone, nmethyl anthranilate, and avobenzone are oil-Ilike

subst ances f#RENGRdPayBRlEs a‘P pgsosttn wilthi thelr insighberss mAn; @C@G%B’Sthﬁlrbmbef'o
deliver UVR [ 619
999 reveal s° C%Ggﬁésﬂ;% #ﬁ&{aéﬂ@@%k&n&lg% r‘]B%chgound %ﬁ}eaﬁ‘%%é‘?‘? ?{cdﬁgga%lee%ﬁtoﬁ%tgni o
oxi des suchcadd bete&pncwﬂycﬂrmaﬁbfor pianar patticles siaceltherseparationidisane hesween n

conbi nation with, an or nscreen. In 9 999, the aver rimary
(single or %P J@P@}ttl’l%alg So‘t‘fﬁﬂ ng el IEIF%E% V‘%‘an%‘?lr fares fasPh aﬁgrb&
parti cul at egalafel EtFighPAIdn0- RofihdiaR; tod! stRngd&t Audkich B@tv&%eﬂraﬁfagéﬂtec‘iiay

enmbodi nent, “the oxi de particulates are |ncorporated in cosnetic

conposi ti onglatabets amay a\unthomgmto cstrong sasseuat}on nrtdmegtilotlm,omnmmzmgtélmjs

di spersi on red .t he inor ic oxide in the esence

i sper sant  DeR s drasstbnepfiion” gpeiue . FodltPne pebit® Risnatapetee °
during the gedtRfions. Inhactpit@s@Bie ARNERG ifoRes ilat WEIE thotiag pldicéts tcrgemeaﬁed SPF
of organic sunscreen fornul ati ons could not be achieved in every case, even
t hough t he £6t38kd at i ons cont ai ned particulate materials including titanium
dioxide (TiQ2) at relatively high concentrations. Gven, however, that the
Ti 2 material used was a pignent-grade material with an average prinmary

particle size of (hnSideting dhe atyslen theakdymonmpaRinigi dhp-basedegedd isltonermsuenthat at her
than the particulate .TiQ2 prescribed, in EP 0 619 999, wt ver age

.primary par these & S gieprinfealateloh srpulsion for dheosiay Plateletsitn g e (delpminate

t I I t t
materials sye mea%c%tggeg%ggeoageagé@%aggsa lér%é‘ Rntlr L 8F BlAtAUET, QQﬁdefiduﬁPr y

particle size of on Wll require expensive mlling or

-separ at i on ptattletispretsctoids tiasingt feseefacled pllatehb;, gbat whuldhthep be sgaidableteent i on

to be ableto r oduc r ul te based, addi or co netic

per sonal %‘“ﬁ?&’&ﬁgﬁ ne‘&’r‘?f (6 QH% Eled’tlﬁé)r‘%ﬁs cf?m&rag remgﬁsng%?‘vggﬁs
even Wnen t REuaves; ﬂﬁﬁ‘nd’-!ﬁhﬂ%ﬁﬁ:ﬁoﬁ)gthé s@hefHitEectivelant Repnave If&utasqt)emf‘eeﬂnment S
of the additive is larger than 2 mcron. In such an additive, the

particul ate conponents, preferably, do not just include an inorganic oxide
including the inorganic UVR-filters, but also a snectite WD 02/062310 -9
PCT/ US02/ 03373 clay such that the additive may provide for thickening or
gel ation of hydrophilic _ solvents used in the nmanufacturing of cosnetic
and personal care products. Al so, as indicated earlier, an essential object
of the present |nvent| on |s that the part| cuI ate corrponents of t he

o o v Y Y L L e 1



Pol ymers and surfactants are often used in nodifying particle surfaces to
achi eve various properties, including the properties that provide for

i nt er par wWwaéxmee®mpul sion. It has been found that pol yners, pehvero2zad3sm bed on
particle surfaces, in an amount sufficient to cover nore than 50% of the
particle surface area, generally enable the particles to nutually repel one
another due to what is called "steric repulsion” in colloid literature. If
t hese polyners are ionic, their adsoréiion on surfaces inparts an

el ectrical charge to the surfaces, which in turn |l eads to an electrostatic
repul si on bdtMagimatédplacadets ediss be kaclethat fieyaan trimainuiboand's (atiaadted) o lthdie
ionic charge., Traditionally, clay platelets have been djfied to produce
“what is knoRgighhorngplatelets withou emsrd@%b&tayeaguwmwgﬁ ithar PRIgAPIS iR

quat ernary fiac - c L = b A elafin hange
(for exanpl%%ggg %2%??%%@@}nggﬁ%gﬁ%%?éﬁ?gﬁggﬁﬁ%?%géfg%g?ﬁg¥%g2!435?&f

* 5,358,562, pladidisawiile beidg SeitRated GOm thesdirbuchng plateddts by as\thioR A0pESBide | f |

PCT/ USU2/ 03373 cl ays ad bi ng | i.near ,synthetic polyners has al.so been
Rohi eved | n A HuepENEE Ty of Toe sepbending Madki stin i REEMETSS degDatniiing
using eithen, ard0RA&RN &F RRLMORID WAt ,t11d0]?kbgﬁb&¥dg plaabal ) ;Ql}bei@lphysicall%e

pol yel ectrolyte (ionrc polyner) for nodifying the surface of clay to
used as a t lhepriatnéfiom lecinnéigbbirsr thaahdividual hiatelat$ evaiharlorger figeutoemore

h , dth h nsi t f. th I N tant . id ti .
T s beodHERe iRty a PEBEs SRARY) I ApRHE FOFEY| PG MORLEAR R WRFGE
linear pol Y%Sﬁtilflﬁ)ug partR{ ?ié’tbvﬁi/ﬁ, AHICHARE mia@nn%ﬁ(frga&tﬁ) Pl 8hoth&"Ray by

sul fonate) may [ead'to a long-range steric re on that may oppose
t hi ckeni ng. which tlapibasddygelsampy forel iscvharé ylag platelgts copgilytaciugltaedge-toi-fake a

hi gh ch d it b n th f f.di . tjcl
or aduce a_S AP ERGEHLPPIRE I oALRN OB SR EAs bR by TRRER “2ga

may not be favorable for thickening. Al so, a polyelectrolyte with a high
charge density may be able to maintain flexible, coil-like conformation
that supports st r%n@;ngl dayrbasedggels tasrancouteqrue of de apyementioned ohenorgenapf

| nter par 1 ool SBit R L lpRelapt Freory snd 089 RoRREHT L i st "o

exanpl e, an saffthé¥)i AddiAL ¥OIPLEItY] theSe Wrhétivd dndl rBpilviot Yorkeghaghatg evitiehsi ty,
may experience a _strong repulsion froma particle that already has an
ani oni ¢ sur PrEeRErdsn{gle suspendingmediving | Eyidensgyof s maydedopnd i tat thgelpyan

ani oni ¢ surf I, fel S i 0t . ' a
e char ge. SR P Gt s BBy 1 obed R ] SULNG il b
density, i s shelked glytals,ipiwerds mdydlesholiydr ophilicity", and therefore a | ower
affinity for hydrophobic surfaces, such as the surface of an oil droplet in
an emrul sion. Yet another object of the present invention, therefore, is to
use particul ar MgLOMRIGEM! 85 oRiSctdb SRR TaRhS ifvertidm & RidilfyCHb AhFadBbLEi al s
contained in the disclosed nultifunctional additive for cosnetic

conposi t i ongartidudate thickeden gadlant pvefernblyca shedite olap iy maeeerdbaqrovidesdfon t h

t he use of polyneri ur.face difiers..Arelated obj.ect is to jdentify and
use those. mAgPbvEefe MBGEREREAR # tf phPaleRimARFGY der S 158 ont
enul si fier/ gralbld BRiropMNict sdaitd, tparticul My 6/ SVl useld iPpefsbifl 4 #S3hAd | t
woul d be beneficial to cosnetic.fornulators to have a nmultifunctional
addi ti ve t hposmstic pipdyctgaanpdactyings Ampedesiying gpal obsvch slay-arise of f ers one or
nore additi . Les, - r 0N, L@x] dant
functionali?@%hﬁ%%g@ﬁgﬁéﬁ?ﬁﬁ% ﬁ@eﬁﬁg&ﬁﬁgggﬁﬁ%h {%np%gﬁégggﬁggﬁggE&gﬂﬁL
per cepti on- rsatlattkat Walsugsended-btaksof gt délamiackdi platedcts ninyf betpgresenadd] et of
the present invention, therefore, is to select and use macronol ecul ar
‘reagents f orextended tileace nodification of particles contained in the
additive of the present invention, which could provide one or nore of the
foregoing benefits. VI. Natural Polynmers as Surface-nodifiers Natural
-ani oni ¢ polymers such as lignin, lignosul fonate, humate, and tannate adsorb
on various particle surfaces, both hydrophilic and hydrophobic, and serve
as dispersants or deflocculants or enulsifiers/stabilizers for these
particles in suspensions or emnul sions. These anionic polyners, essentially
pol yphenol s, have a variety of functional groups including polarizable
groups (that favor van-der-Wals interaction-driven adsorption) such as
phenolic, catecholic, and other aromatic groups, as well as hydrogen
bond-form ng groups such as phenolic, hydroxyl, carboxylic, and carbonyl
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,
t hese macronol ecul es can attach onto a variety of substrates via nmechani sns

“AZ o .




-12 PCT/ US02/ 03373 repul sion that they provide is not as |ong as that found
with a linear, high nolecular weight polyner. Hunate polyners are known to
under go @ d27d6®319! obul e transformati ons (an effect that recyos®/abs spati al
range of steric repulsion instilled by an adsorbed nacronol ecule) in the
presence of electrolytes. The el ectrolyte concentrati ons where such
transformati ons woul d occur may be expected to be |ower for humates than
for synthetic polyelectrolytes such a8 pol yacryl ates, or pol ystyrene

sul fonat es or pol ynapt hal ene sul fonates, having ani onic charge densities

t hat ar e i nHer enPastidulafecSunstr@ans hat of humates. It should be noted that in
humat es, the anionic groups, such as phenolate and car boxyl ate groups, are

sparsely distributed in their nol ecul ar con3| primrily of
aromatic rings, %%Wd&dut’}baﬁ Htapisr 9@%*‘2 ;éés@nﬂéﬁ%?a?m @n%afca&_sﬁb‘feyrrer

I d
neretore. S RURKCLRAEILIRP QIR0 FURCET Hey Spa PRI AT pLRUEH iR

< ncorporated into _persona

-sur f ace- nod

snmectite cl@iearlynthe gréser thendtmbed—mahceptram@i of partiolds availablotd fvattersaralids of
pIateIets(t 0 nder _.an app e a large

suspended pfose éjl Q@aﬂm g‘tghF’aé’Y‘ﬁ JB% ﬂg"ri ‘S&gﬂ%‘tﬂtl&n Ca‘?#"é%glct’yot;% % is
added at a REGebis Por8DR gty RSP SR ORIHRED 16y

nei ghbor i ng‘gfﬁ'Esl %e\rgglt ﬁe l‘fat e éeftgsr g pgqguces t% Eenl1 ngéq\gﬁ t he sleurry,
avoi di ng t heuspéndedgmeat Q)-Xidib— pauelease qmrﬁ)tmomohteeﬁmvelyhas phisicelatet EJVR-
Suitable electrolytes are, for exanp sodi um chl orj de and t{)Ot assi

chl oride. THHergseThy usg %dlﬁgerswsgﬁggfmer@ﬁgxﬁ@gs) thafrpeuldsproxpig th

di spersants i

i sol osed ; Mg eipaiiclsth i baERh AR AR GOTRE ol us‘i*??%fégﬁfbn
appl i cati oner déﬂtmalatlml cwind @ngurt isnch b fitietis-dividdd stetk |lofcthepatticnlpte WHES- and
pai nts invol.ving organic, and_i norg cul ates, concrete, gypsum
ceram cs alé ltgf hatedals ?‘e@foﬁ ﬁ&lg%‘f(el Ogm P’l'oﬁif“PFw d, and asphal t

enul si ons, bindi ng and briquetting aids, and flotation reagents. In the

studies that led to the present invention, natural polyners selected from
the |ignosul fouat%squd:dtgﬁthtspremndiﬁmn@reshmes, as/tl pratlmst aapartiméqﬁemm s for

particulate Ian ctite cl articu

materials t8 é’d (‘Wt%ol%ar% &gk nwa‘%?ﬁld e SB&) (ﬁh@@ 8snﬂ§H Qral ,
sur f ace- erdemﬁtatmt Rahick 3BntaRY M &%n@t@tﬂaﬁi@uM@WR-ﬁﬂ\éﬁnﬁﬁa@lﬁls in\RR ﬁﬂrﬁp62310
-13 PCT/ US02/ 03373 found in the present invention to be instrunental in

provi di ng unEkighbn deflogentpicd partiptesofSush atate pEdispersi sq@e s effainedcandeprasaived

cosnetic co it includin k ni_n
enul si fi catl[;rgr%l/Ss @ Gilrsi%lf §6sgfa€ﬁ-ﬁoﬁﬁe5§éggﬁ o)t l&ag‘ %ﬂﬁﬁrﬁ%@u a?tc}]r% r|alonal
Addi tive | nﬁtllymeﬁr 10 brdeE to neel tha @ensidelr fdegdnd Ifarythe ey 6f hftenl ngawlisrs itg t wo

processes that are basi caI ly as follows. In the first process a

sur f ace- nodfFeSRGHg radusdht Singe élefd@ferwnaﬁn%fh@%%e BeRplse| contaln aRfiox; were
resul ting nWéfe‘l’ glléblg,gl'agéi%gglh ffes s ﬂilé‘l@eﬂeﬁge{? :ﬂﬂlt@n tb! o%lx'ﬁdt atfhhe the
reagent is al to Mreact (:e.g., I on- exchange y surface.
After conpl éNlb-Lﬁlkafs tybieancthart obgert is heirsluderthosesndturat pokyd;eramdthb radditiviet er

cake dried ul verized,.t o produc he nodjfied c

ot hod. & helE 470 SFS. A JRATATSnGp i h A aiaiecah artiria PRAG e

follomed bynflietaig and pul verizing of the extruded material. Cearly, in

t hese processes, several costly unit operations, such as drying and

pul verizing, are required. Also, in order to realize the functiona

properties (e.qg.,; hlckenln t hat del,am f e

claypl atel ets or}g%%deﬁl§%%%§qgwe§P1 CEﬁﬁg%% %§§§<§&? pﬂﬂ##?%h tF&P t he

particul at et&@@@&beﬂﬁt@ﬂumhg JrEsfation mtyine‘cﬁfeed@y dipefse S SHsermw, Q Gaal t o be

care or cosnetic formul ations using high-shear

m xi ng pr oc@Bises 0 Ahe iPApRERt Aptentiemtisite 1EentHH andnibtsdthess mapialy P@Ymers as

manuf act ur | nggigmg’dotof u{‘iﬂ? oﬁﬁf‘eg} t &(}V‘é&’i' ol:éutatlehg.{u‘ﬁ RECor HVRIAICE 2
I'tred particula ase itrve for pers care or cosnetic

formul ati oneffea:ti\aalyra\mlmdaaf f:amhtafmg resxfoﬂnahomlolfcﬂayoplaterbats amnd estahlihzmhp the same

af orenenti oned c 0oCess steps to be avoi ovide.for a

G eat dogr BEUPSISRERIO BTSSR BT bau SroBR SR g R BT RY

personal care, cosnetic, and pharnaceutical formulations. W O 02/ 062310

-14 SUWARY OF THE | NVENTI ON PCT/ US02/ 03373 The present invention is

directed to cosnetic, personal care, and topical pharmaceutical

conpositions, and additives therefor. Mre specifically, it is related to

cosnetic, personal care, and topical pharmaceutical formulations that

include an effective amount of a nultifunctional additive conposition,

added as a conponent |n these fornulatlons sald add|t|ve |nprOV|ng the SPF

-~ 2 " p— . Y o r .
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-15 PCT/ US02/ 03373 A hydrogel is the nost preferred formof the disclosed

mul tifunctional additive, where the particul ate-based thickener and the WR
filter ma@od/mhsy are di spersed in an aqueous nedi um t hat PABRYSEXN3BE N one

or nore hydrophilic organic solvents such as glycols, glycerine, and/or

al cohols. As for an essential conponent, the hydrogel also contains one or
nore di spersing or surface-nodifying ggent sel ected fromthe group of

pol yphenolic, natural polynmers such as 1ignosulfonate, lignin, and humate,
to ensure good di spersion and colloidal stability of the particul ate

material s) &inelay mdatelets. Polyphgnplisgedmponnds lagedkeyan forotheiri ability dpesereedasi nce

t he conposi t] . Ll y.bl ended i,nto a . | G f | at .

- cont ai ni ng tglr]@&é(gag?st’ itetgen%ﬁgtf?fﬁém%ﬁ%fs&? ltilbar &tfi ?%I%Eﬁ{%%frr&el?( gr;np e':%‘llﬂéﬁy%lﬂré’%i C
sunscreen), ofiahgdbsmeiplindi ptgsonal 6246 pssiuets. Tneader téaysure gint siepitiagatepnent ,
for exanple, a honpgenizer, or colloid ml|l, or other types of batch or

“in-1ine hi ghassdeadditinexdisclesed brreims Brovidss b gnidexidant fayetianghity, an essential
Al ternativel y. -5 1, QRN r [ ' ed in
2 pouder 1 oPbiechASRE SRR ib\ARfns 1 UE: BloEs Fitheot BUGRIGLOM, Ao BB RS INE TS
UVR-filter patienlatd corponprte of tieaidditivenehiiratapayphedblsi ed with the natural
polymer, and then dried, e.g., to 10% by weight liquid, or less. As yet
anot her way of producing the conpositions of the present invention, the
particulateIhgseﬁhﬁp$ﬁﬁgner and/or the particulate UVRfilter, and the
foregoi ng natural polynmer-based di spersant, may be added individually as
conponents of a cosnetic fornmulation intended to contain the particul ate

mat eri al s) as bei,n i spersed jn a hydrophilic solvent. Accordinhg to a
Tt o red ot hod ey et fomteete, REGRER oite STt Siohes MoRRY il B ilen:

invention, lemhuldiéhs] @hdNsOe awsterlin-¥i RanAdoAd diHiSficRNG8 NisedltS hikedthese
hydrogel ), a m xture of a snectite clay and a particulate UVR-filter (Ti Q2

or ZnO s suwdsionsongrstable Etssuchl they the sudpendes eihduapldts pranainsiablecagginst

| i gnosul fon nt ai ni the di spersant at a dosage in {he range of
about 0. 06- JEmuiuiaiR e bl (sOR 2 SRReg oty R ey dffet LRI
particul at e bipdar bil ldksplet) bRereexbencibe i, YT idr 2ot f2adkeb dist Gver fihél9 divided\ei ght
of the particulate materials, and nost preferably about 10=30% based on the

dry wei ght @elid partisles (of daiextshaleaclay, and othen solidparticles cag sighiliza gnpdsified ul at e
WR-filter el ed.J s.-nref.e YA g e Af: t,1- b

wei ght , bagg%l g#]o%{lﬁg%slo? %%O%mlgég%}t 'Elﬁe? O%llﬁ‘léagrlt Er?t F@@gheﬂ{v{%l g {é ?lgiet ?@3@0 ¥0(:I ay
and Ti @2 i n emuWidbri3ZAbOG A3 Ling £muldreil Afopld AhBES sédimentatiyn, B f13cass kiivineasd S
preferably in the range of 1;1 to 9:1, or in sone cases, no TiQ2 is used,

or in other°€§§E§Sﬁﬁ6%81ﬁ?“?gmédded. The clay-Ti 02 mixture is added
increnentally while a solution of the natural polynmer dispersant is kept
under agitation. After the entire amount of particulate m xture has been
added to the nat Amhdgtionalmbiest lofitthe presemtxinMentionsis do ntse rmedorumoiel natiwal

| ti | h t ext i.e. . f | .
The sl ur ry’ PONTHRE RIS s P ERod Mirphttodal: funearehfy 86 4 Hldfe
honogeni zer pdulfiftink@bith]l Bditive)wikirEiarthé Serfacd Siddifer: canliXd RAvSAHh dohilskieh t he

hi gh shear/inpact device once, the slurry turns into a highly viscous,
gel -1 i ke mati®Pripnalicare and qosmetie egmpesitiensei Gonpsivablyn enes fjaface-opdiferhby v,

the slurry ed t t i S /1 t V) .C t han
one ti e, pratAgsriiio e HisHEte RnbldisC I, AdRRE M ACEucrle BRYS ¢
maki ng ][ he rm&l)l‘oeftlgﬁhl etthﬂ&#B&seﬂﬁ.éVR;lﬁltdﬂWrﬂéhgl lﬂeﬂ@h@&‘ﬂad iMa ﬁirﬁp@herf: Yhey ma.yf )
particulate UVR-filter (TiO2 or ZnQ is_adde 0 3gn ueous_sol uti on of the
natural pol BRIy e%n,gufrgitawa%lepaﬂg@a)ss bylizptiem, yraggqﬂeﬁsﬁ@ coflpidal sqlids at
honmogeni zed 0 Wit inteftsar / | npact device (e.g., rotor-stator mxer} for
-about 5-10 mnutes; i11) snmectite clay is added increnentally to the
honogeni zed slurry of the UVR-filter while the slurry is kept under

| ow- shear agitation using a paddle m xer or the like; and iv) the resulting
'mxture is fed to and passed through a high shear/inpact device (e.qg.,

pr essur e- honogeni zer, colloid mll) for one to three tinmes. 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 particul ate
materials, nore preferably about 5-50% based on the dry wei ght of the
particulate materials, and nost preferably about 10-30% based on the dry
wei ght of the particulate materials. The anmpbunt of clay and particul ate
UWR-filter material added is preferably in the range of about 165% by

wei ght, based on the total weight of the slurry. The, nmastergel can be
subsequently diluted in a desired hydrophillic solvent using a m xer,
before or during the preparation of a cosnetic product. It nmay be noted

g, o . . g, o,



wei ght of the nmastergel. Additionally, the nmastergel may al so contain
fiu~ctional oils, dispersed as enul sion droplets, at a maxi nrum anount of
about 50wpd2/asksowei ght of the mastergel. Such oils, offePCHESI203I8T3 onal
benefits to cosnetic products, include but are not |limted to silicone
oils, and vegetable or botanical or flower oils. Any lignosul fonate, kraft
lignin, sulfonated kraft lignin, oxyl}jgnin, sulfonated oxylignin, humate,
sul fonated humate, tannate aJzdl or suffonated tannate as salts can be used
as a natural polymer dispersant or surface-nodifier. For the |ignosulfonate
and | i gni n, I'bot hOmganigSeasereenssof t wood | i gnosul fonate/lignin may be used.
As used herein, "kraft lignin" and "lignosul fonate" have their normal
-connotation, respectively, referring to the substance typically recovered
from al kal i ne puUptav@olei aadistichigbsbibengs WOPSAMAERS Esuch Pas ety mehoxRimindte,om
sul fite pul pi ng%i?q[[ocess. On the other hand, humate refers to water-soluble

“salts of hubgraosalate) edpariiene, octylesalisylptep oxyhenzene.gmetybenpylidene gamper,

ultrafilter al-het w ad i . e | i gni

oxyl 1 gni n seiPaefaiBideSt AarTOBET sy MRS Wi AR meltlY OB en

wei ght of tinebenziingpares ailtlkel sSubistantdse thaange Bgeriddfllyl Gohldified Extanpdsmsctief sone
preferred |ignosulfonate..an mat e products fQr producing the additive

di scl osed h 9sTtang |t hU"ﬁ&% W_é’t @df%ﬁloélﬁlé*rys e EMOPRATY g‘ﬁ%‘}tlapk caglofg odi um
| i gnosul T ongp @Se ot 6y ﬁ%ﬂ@ﬂﬁa%%ghérgi?ﬂ 8PH. caBlbb) fouP Whes phrticlitaie ihBrdaficassi um
humate from BLT, but used in thé sodiumform after base-exchangi ng), and
Ener sol SC ¢xideosiichras| titgmuswudibpidet né prite Aamet irom oxids| dro usedCnrgwanbation

Derivatives of the foregoing natuyr I that are useful in ki ng the
mul 1 funct) Bt haoees atpede. th ol S{TvaR BR eiibfasdRtiny (SrdlB g

oxi di zed (fgumpRREPHSHodeaIaRA) Phticlelho for BB FoHoarily PardahidrEE Gess 4Ran 0.2

| i gnosul fonate or "oxidized |lignin;, co-polyners of 'l ignosul fonate or of

lignin withmigrey afdso, sasegnding te a prefarnde cwbpdiorent,etheapxide pattivalatese are

sul fonate derjivatives: zol i gnosul.f onat nd azolignin. _fornmalde e
condensate 0 OTpl%%aﬁ%(gﬁT ?%S%}ﬁ € ‘%Plp&sm o) ﬁ?’ﬁa%}n%%l REfPRCUEperg™ {ﬁgﬁlheaf%% VO
02/ 062310 PeITad kb 03diéPersidl prépacidpheilliag ihe/moBgiinid @ddd ingthe priséraife,
lignin, humate, or tannate; cationically-nodified |ignosulfonate, lignin,
humat e, or @PRFEaN suchys applyacylateor devivatives Bieregdi no 11 gnins; and  al kyl at ed
and/ or crosslinked |ignosul fonate or al kyl ated and/ or crosslinked |ignin.
The hydrophilic solvent may be selected fromthe group consisting of any
hydr ophi | i ¢ or gaMonetholess; iduringathe rcousse dofmhet present ikvention,r #dwdsy fbuagd hthht ¢

sol vents have a hydroxyl or, pol yhydroxyl functiopality, such as an al cohol,
a glycol, _pmcgﬁgﬁeﬂﬁg?ﬁo O)épgse@&cwgca%a forRulptiqns coplbnfihepehievedinfvgry case,
monohydr i ¢ g0 Rlugh OthePRintKoh BhGARAI BartibalcAnfurdddle FhelRlinfriRRERC. The
ranges of proportions of the various key Ingredients I ncluded Tn nmastergel
(or addi ti vdioxisiec EFi htad relatingly shigh orpacentmtighs.eGivan, Tawiewer thitathedTEk t he
total weight of.the yastergel. 1t shoul d be.noted however, that in

accor dance Wergeb Heeda ptiapintrodEriBsha Rt Sl et S ey phrtice itk of

addi ti ve- copgefidiét end\@wastirhitvi attiiid ¥iz€ 6N 1 hibroN) eathér tARH thePaiticulie TG,
material. The preferred dosage range of mastergel conpositiaons for

i ncor por at i Bf¢serhed in BB et B99.ovith pBtaversee Prinay |raile yizaof deps thim8ed on
the wei ght qf: e . I O ol j i t.ant
embod mant S Pfe P Haliery TRHETs ol pPERORARIORI D BlalcRAN
formul at i onaverage peinaay pasidleisizd dfy leasidhag 010 2hmidsoy willgregdire rexpensivwt ed i n
Table I, indiyidually as conpqonents of t?h?g formul ations. For such

conposi ti on& Wgtqsé%f&%tpcmﬂmt Hois, theredorgoamgjegsrotdacpregant ffygntion to

i ngr edi ent syl Jyie 16 }ﬁgd aYhdrhicfiA8lbacdd %Haiﬁw@df_opac%%&eg@Iﬁgg@&ﬁ&ﬁé@%@f

‘ingredients in mastergel conpositions as shown in Ta

af or enent i opexiupisewbichesknrmbimegbt SBEHgwganic Wih@Ref6 2380 whe Ghe TvaBage |

PCT/ US02/ 03373 _Key l.ngredi ent Preferred Key |ngredientProportion

byFunct i onaPP'P{HA& W%bsé\%eeﬁ%ﬁhe[ PRILIGREALG HPB%OI%%F@ it té‘Eee‘ﬁ F&ilben 0

C ays0 - 65RaEiohC Ul secHYiR-Addltive] THeCpartitalatén 6émporkatiatpdéfetably, do not just

Pol ymer Li gnosul fonate, Lignin,0.05 - 60D spersant Humat eDi spersion

Medi umaat er inglyder ¥p Hiokgaass oxide daylyding dhesioyganie ThY R1fdises bsuplee @ntrectitd at i n,
@uns, 0 - SPol yacryl at esFuncti onal G | sVeget abl e and botanical 0 - 40%i | s,

Silicone oils, OrganicSunscreen In order to illustrate the present
invention clearly, the follow ng data are presented. The foll ow ng exanpl es
and data are included as illustrations of the invention and should not be

construed as limting the scope of the invention. EXAMPLE 1 This exanple
shows that, as conpared to a |linear polynmer, such as a polyacrylate,
l'i gnosul fonate and humat e-based di spersants/surface nodifiers allow a

Y M - T




W O 02/062310 -21 PCT/ US02/ 03373 The col loidal stability of concentrated

di spersions may be assessed fromtheir viscosity, inasnmuch as a | ower

Vi scosi t wo oxliceabes a nore stabl e di spersion with particl PEGTAREI03aT3e

defl occulated to a greater extent. Accordingly, a slurry may be
characterized to have a low colloidal stability, if its viscosity increases
rapidly with tine. The addition of an_electrolyte tends to reduce the

el ectrostatic repul sion between the §3§pended particles with like

el ectrical charge on their surfaces, inplying that an added el ectrol yte may
pronot e coaglayatuchrhdtothe addiiveamay drede &mld@nmgom selatipe\ed hydrapbilic t y-

testing of smectite cl di spgersi.ons mas carned out iNng ej
Viscosity uSagh biaphe BlRERRLRY i, A b el et B P Al
eval uati on. jficabddeedrlier, h GosBdntial bbjert oNtHehsresthe sBRatHR NS titd Ihe partiohilate
di spersants. A 17-gram sam of a sodiumbentonite (Polargel NF from

| e .
“Ameri can Co pqmpqne@tmqfamﬂ,nu-ﬁtf@ctmgl aldifive disslopedhersay wanld haye tg besurface-

cont ai ni ng 183. . LV, 0 i k. sone
casce certaltuifiRe it p et AU W thhotfo Sl AERIT AtbpisRR e e

def oanmer. Tpfesemsiabéntiog, Shthr 4 yolyphedvdiongeuralzgslymer, asubh ahatnipe lakiditisre rmat

"hi gh" speed (22,000 rpn) for a total mxing tine of 4 mnutes. The sf urry
was t hen tr arayies fosantiexidans| fynetionalityy While sems seiual prlvmers(cabaxyReiay

Br ookfi el d-yi j : rs Vi P studat red
fromthe ti }r%mg?&c%ﬁrﬁr‘p’@éﬁagwgl%éeggé@?erﬁlgﬁ%g%?gegg?i@é%f thels I E}}r% ?@J

Vi scosity t astpresene ashmotecilar daktinectidth] feafutds drltemponerits (ot examle,iphenolat i ng
that no di spersant was uysed in the. test. Degassing was. not carried out for
the cont r ol Srappbthateny aowithen $8 Firtes P RGN HBaL A efesagolners 3
slurry-vi chéﬁéﬂﬂlzsarn%t GRHN bAEciiveOm (dBflodculitsObr GRipRlsiid QBeritf fHOPRARMIEAL I ON.
WO 02/ 062310 - 2Z TABLE'Il PCT/ US02/ 03373 Test Di spersant Di spersant Tine,
# Dosage, hmateials| Bhes¢ pblydusrs,rtherefors/znonkipet de congidergd sriteble fyqupduping e) 3
Borresol HA-. 2 (sqdi umhumate)..4 Pol vacryl afe .Mv =.8, 000. ( sodi sal 51
Contro 6 | U maisulARoRes e GolRhedles iy PRt 1 Bt
salt addedO@swpfied00. 25192336100. 25x92336100. 25x923360. 2 g of NaCl

added00. 2596100. 2596336100. 2596336100. 2596336 Brookfield Viscosity 10 rpm

20 rpm 3, 760 7,000 2,700 3,800 3,400 1,000 2,700 3,000 250 400 400
14, 20015, 80Q2, 60 0] /. 0003, 7009002, 8001, 8003, 2002, 300150400300600500
23 WEFRRIENs,

WO 021 062310 *-

Polymers and surfactants are often used in modifying particle surfacei 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 mutnally 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 tum 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 in
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



or

TABLE 11 - CONTI NUEDTest Di sper sant Di sper sant Ti me, Brookfiel d

Vi scosi t y#Dosage, hr. % on cl ay1l0 rpnR20 rpnOPol yacryl at e100. 2S500Mv =

32, 00096WE@M618361, 20070010Bor r esol PCT/US02/03373

HA- 2300. 255001922, 2001, 2003362, 4001, 40011Vani sper se

A300. 252, 0001925, 4003, 0003365, 6003, 00012Pol yacryl at e300. 25500Mv =

8, 0001921, 2007003361, 2008001.5 g of cl

added13Cont r ol 00. 2516, 40019235, 20018,00033633, 00017, 50014Vani sper se

A100. 252, 7001925, $003, 6003366, 0003, 70015Pol yacryl at e100. 25250Mv =

8, 0001922, 0days, k0 addeRing dmea7xHdthetinpolymas has also heerExpneed ip theprnoser/ 03373

Thi s exanpl g sho t i nat e- based di spersant/surface nodifier,
“which can i ’ﬁgﬁ‘%ﬁgﬁa&%ﬁ%ggﬁék’éﬁ lity of snectite clay dispersions, can
al so serve as an effective dispersant (or deflocculant) for titanium

dioxide (TiQ) such that a single dispersant can be used to enhance the
stability of a dWhserssioa eidher a3 navgiopist [pobimgy &ne PPLOAINYA dsohpdhratsanpl e

R b e O N R R A R SR

anmount of ahitkepa! st inolddntar Téghty sl mvdeculdnestticusé ak shape)ehdrthe ahatgdee
anatase formof Ti02. For this pirgqglent -grade Ti02 material, the average
primary pard4gnsity of thegpalymer age fmporEnt capfideralionsy diis i hseause hedargespafial™ |
m cron, as 1£1 ed bywn:the ' sl | | ution
contained 1 ggéfléfrln%t leél' ontlngﬁéégﬁ)l \%f/asﬁeerlgﬂ thr@%r. %@ ram %}t\ge ’@%@PH\XE?%@?’ sone
cases it fupdiperylatnpalystderse sidfonatepmayTlead b ur lopgwasga sterig eepudsidn fthat 4

i nutes, follow i.ch |t L f d t | asti .. The .
o1 U ry=vi 5 RISV 1P aess higkeBiREe  AIIORAR) PRSI e I HEY B i et | on
of honogeni gah 'cgfkge-ﬁléﬁsifﬁliéﬁ AsOfbell BRAIRe ahmcexefms?e,eéd b¥rtitRS hiay3r8duce

presented in Ta ' "TABLE I'I'l Test #Di spersant D spersant Dosage, % on
Ti OzSl urry pHBoogkéleataitaticsepsision bétwepnrithe marti¢les; dwhish, ZHOP aay ook rbee

ALy ORI A o e M
able to maintain flexible, coil-like conformation that supports strong, long-range
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 carries 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 avoid the above-described
complexities associated with the use of polymeric surface modifiers. A related object
is to identify and use those macromolecular surface-modifiers that can provide for

emulsifier/stabilizer functionality.



TABLE 111 - CONTI NUEDTest Di sper sant Di sper sant Sl urr yBr ookf i el d#Dosage,

%pHVi scosi tyon Ti Gal0 rpnvPol yacryl ate (Sokal an107. 33, 100PA 30CL, from
BASFCor pw@ 83062318, 0008Pol yacryl at e207. 32, 6S09Pol yacr yl at ePEW/USR/0303 A
significantly | ower viscosity was attained in an aqueous slurry of Ti02,
when it contained the lignosul fonate, V anisperse A indicating a strong

di spersing effect of the lignosulfonaje on TiZ. On the other hand,

pol yacrylate fell short of Vani sper st Invin di spersing Ti Oz, although it was
found (see Exanple 1) to be a good dispersant for a snectite clay. EXAMPLE
3 This exanpl e i Itl wouldabe bensfitialnick icagmetic Seruwdaiersnigs haveygel makidunctional

subsequent | luting it in propylen co) -water mxtures i S a _nore
~effective V\é‘;fghﬁ{e illaﬁiq’é\tli%ytsﬁ € I"ﬁscﬂgth'%i{&?#ﬁgﬁﬁgﬁ%l}ti ql§/° (5’11"%& g% iR ThREse
m xed sol vepdditionk featifttd) Qch gL enamberh&f] Jf ISV Protedifon] BStKiGand Funtkibadlitpppear
in Table 1V, is described bel ow. A known weight {5% based on the wei ght of

clay} of a boaecandyi mdused slonarriationsang consuvtsr pergeptien-gated ypluga sudh assol ved

in a given amun £.a,pno ene .gl.ycol - wat er . 1 xt i i nder .
subsequent | yegtatadbinye GARhEY Shypbcs e PG ufelioth S s BRef i
added to thas¢hingdemdrRohlab flagénts for the SurFicemhodifiesioh@Tpariticsedniathetiie th) ender
at "low' speed (18,000 rpm far the first 30 seconds and then at "high"
speed (22, oaddiipmpf therpreseat inventies, wehielycauld prayideyone prmere of (o foryeoE®310
PCT/ US02/ 03%%%&%6 10 minutes. The slurry was then transferied to a plastic
cup for Brookiteld viscosity neasurenents. The slurry-viscosity was
measured 10 mnutes (for Tests 1-5) and 15 mnutes (for Tests 5 and 6)
after conpletion of h eni zation, In Tghle 1V, the grades 1 through 3
St cat o hYText M“f&%gfywééﬁ§“(%a°%m°§¥h}e¥sni ght standing), with the
greatest anount of syneresis being grade 3. TABLE |V Test #% C ay%

Propyl ene d ycol i COSi:

cpsSyner esi s18. Si%ﬁ%h%rgg g%%l@%ﬁég@%%s glg(g%eﬁ ehélgl.aée&?g(.i éint{g[% 2X
30148. 3664. 28sdrb 4A Fadois paiticle Fuifcds3 HORCHLGHHMRE GldChpdrophdfi63MaA4EDR 4 | S
apparent frogmthe results presented in Taple |V, that the dispersing role of
| i gnosul f_onéHSBeréﬁﬁﬁoPr b@eff%f"lﬂﬁmét i Fagls erﬂﬁtébyﬁzéﬁe fgy ythspe @ﬂqlgﬁ%dln .

sol vents i f L dgndsnk &' éﬂulhi%n%d%@sé'hﬁiﬁgi&?ﬁtl ers)| @RGRiN eRALUhdvens 10

such solvents.” In contrast, Table Vs at ‘an aquedus stergel,
cont ai ni ng vedeétyrfifgmdiontlf groape ifdiiding poladzdhC gravipss .(that favor Zan@ieBWands t he

clay-dispersant, .can.yield reasonaply hi sluryry~viscosity even when

diluted in b&%ﬁ%@"‘é"‘féﬁ‘i’mﬁﬂ? cﬁia_ﬁpﬂ?@iict@’qnéﬁq,i épéwr m%ﬁ)g-r%'@ﬁt ents

(Tests 1 thpugh adhydrbBéh bawl-forAlif®glolps StdSs 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 conformations 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



WO 02/ 062310 -27 PCT/US02/ 03373 the results for the control tests where a
mast ergel contai ning no dispersant was diluted in propylene glycol. It is
evi dent tWwooepdbesibs 5 and Control # 1 that a significant| yrai/gRero3msvel of

t hi ckei ung can be obtained fromthe use of |ignosulfonate-nodified clay as
opposed to the unnodified clay. In Table V, the proportions of the various
slurry-conponents are expressed as per.centages of the total weight of the
slurry, while the weight of dispersant®is 10% based on the wei ght of clay.
Dilution of the mastergel in propylene glycol involved weighing out desired
anounts of Yepylsianethet they poividaig nedeelong 4s thetethard with & libeasy highy molegider |
adding the re 'rng%nDunt of the mastergel to the glycol, and then
honogeni zi n e%ﬁtpg Fy for a total mxing tine of 4 mnutes at 22,000 rpm
TABLE V Test %8841 meBr ookfi el dSyner esi s#C ayProp. Water, Vi scosity, after

6- 74 ycol Hr. Cpsdays of st andi ng1020 rpnr nil2. 38215.412, 5601, 520Sl.i ght hi nt

* - har di y24. 723, 190 pelymseserai islosmtozrmlepam cail-do-gnbulesmarsforgations (an

RS T ol OOt SRS Job HAIRRIO AR o s
- har dl y24. 8fidcidaisleadsrinithd mrocende 0f Sle&Edly80Th8 2lESlrolytd cdmcartrations where

-hardl y27. 889, 6005, 110di scerni_bl e WO 02/ 062310 -28 PCT/ US02/ 03373 TABLE V
_ CONTI NUEDTus: wanpdarmeensonesdd @sgianay be sepepiest opbeslomer oy umptes: than fore

6- 74 ycol Hr g p | 6. | i ght
hint -lhar df’@@&%i’?@%&?ggﬁi §‘2‘§$nﬁrsbﬁsg%ggnltsrﬁotﬁgz9§8§%’§%%‘8@%§%.l‘g‘g i ght
hi nt - har dl p@najABaléB)d]HABESs, Jeeiny dMieniExXAMBE Medsifibs thata@npheerstholighe¢he

ef fects of |ignosulfonate gnd hupate on the yiscosi of aqueous slurry of
apont te. (o THBBH S0 0t M 6F Boio i an P, b altoofhERs: cthgfer oq
silicate mapR&iotitc GRTBREGH1ME Ffo‘ﬂgé,%é HidtRtukdd th #RiShbice@bLstrdnfedr am
sanpl e of Laponite was added To di spersant sol ution containing 192.76

grans of defensisting prianazily of hronratic uingsap epposed, tomseviennmgoeinerarepratanii ar i ng
bl ender for mputes.at t maxiJjrum speed (22, 000 r The sl.urry. was
Chen tr anst 8F P BREST = BtesbeiEndEcil i ahociirnt S0bGd et B he Refrl gt dpfiot
viscosity. firbéfore)la KMUS pblythef ?ﬁéﬂnbt%s deflsetuhtivh Uk folidtiei) sl sectisélgys or
vari ous di spersants. WO 02/ 062310 -29 TABLE VI PCI/ 0S02/ 03373

Test Di sper stie theipadividuatiplatelsiscardforanty this sasks 9f platelets (tglolsls) 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 it 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 chloride.

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



,. 10 rpm 20 rpnonLaponi t elControl 00. 2SFr eeFl ow ng2Vani sper se

A200. 2520, 00013, 2003Vani sperse A300. 259, 6008, 2004Vani sper se

A600. 2S3MDR106700SBor r esol - HA2200. 2S13, 6007, 000( sodi um  PCT/US02/03373

hunmat e) 6Bor r esol - HA2600. 2S8, 8004, 400( sodi um

humat e) 7Pol yacryl at e600. 2S5760S00Mv ~ 8, 000 EXAMPLE 5 Thi s exanpl e descri bes
a nethod for nmaking the hydrogel mat e{%al that can be used as an additive
in cosnetic fornmulations. In 694.44 g-of de-ionized water was di ssol ved
32.1S g of Vani sperse A (sodiumlignosul fonate), 8.07 g of Mracell XC 2
(sodi um | i gfsd| ibnifiee presgifd inenionf tadrer degrumental dmsproyilingn Wernecdsd

using an in L . T S i i rs i e
- 2dded 5.6 gourbibdn BETASRes Yo pRRoRE Yt M CIPREG Blipitioty BRURIS (1
(preservat i vidkenthgNSRF ehlanebmef) attl ehulsididhticy/figbilioatidnc (Pol argei NF) and
107.2 g of Ti02 (pignent-grade) was then added to the di spersant sol ution.
“The resulting slurry was honogeni zed in the industrial blender for a period
of 20 WO 06 - . .at 18,000 rpm The
Brookfield \Q//?ﬁs'cogg‘#}sﬁégﬂgﬁégtu?%{éﬁgﬁ ﬁ’?ggghggmﬂeeasur ed after 0.25 hours
fromthe tinme of conpletion of honobgenization, is 72,000 cps. EXAVPLE 6

Thi's exanpl e showstHehgtiort 41 shfacdobTEl iysHRet Veeh Difde Wty W pldcessaani ¢
sunscreen, octyl nmethoxycinamate, is enhanced when the nmastergel materials

(smectite cthpyaiebsgigalheds fohoysqintedsaproresniasurfapemedifyinggesgenbisapded e in

a sunscreen ' . F18 ] and

sone exenpl ng jg/ﬁ C rfc%géslg%y (—)Snlg}?%gﬁ {l @%e%lflgé gﬁ'g{drués]gsd%{ f)b?&{ ﬁogmeggﬁjg ]?@O%f SPF

are gi ven beahewurisg wHiePtiraehgait B:thjﬁeﬂuﬂﬁtdaoﬂ?(’@@y, i0M-ekehange)owmith the clay

~ADi oi uzed Wat.er Hydrophilic, carrier32. 36APropyl ene

G ycol HunecP¥Acs: §%RE |°9miettPn( %‘g/B‘l‘FH’P%%'é’HeFITSS.I 18filisaed nddhe filter coke 2206

solids) Thic L GREmah ek ;

Met hoxyci naﬁgt&g%%@g%lieg?ﬁﬂ\ﬁ%%% BLI pgﬁmgg c%{gnu.]fn;t?? %‘%%ho“é%?%%éﬁclay ®

TNEnol | i ent ¢Rr@BRDCaas Mith dhd nwirfacemddifying ydagentr ésltoweak ibye@rying d

02/ 06231 0 -31, PCT/ UsSQ2/ 03373, . g I T : : ~ .

"~_sanpl ePhRUNCIIfiRg Pgﬁé%ﬁ%tﬂ{ﬂ?étwwsﬁlwbﬁﬁﬁ 1RSS5 PraRFISORTVERY costly unit

WAt er Hydr opRbémh6dk. sl BYIEr |EijuTRSt 5, tr or@KebtrEMze

(29 Thi ckeneir)15. OAZI'iE‘%%Pgrtl C%%ﬁéﬁg%&iz@g}’&@r AMlso, i rédlize the
functional 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 is, 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.



_- -Sunscreen . _ _ _..-Ad ay-basedThi ckener 0Cel | ant BLi ponul se

165Emul si fier2. 0BCctyl Organi c7. 5Met hoxyci namat eSuncr een( OMC) B ' Li powax

DEnul si f Wer02/062310- - ~~ ~ BFinsolv TN -~Enollient ~ 10.0 . ET/ESRO3IIB5S
Fluid.- _ Enollient- 5.0Cd ydantPreservative0.2 Manufacturing Procedure:
Heat Phase A to 75C. Heat Phase B to 75C. Add Phase B to Phase A. Cool
to 45C and add Phase C. Honpgenize gy Silverson honogeni zer For 3 m nutes
@5,000 rpm The conpositions of the clay-based gellants used in nmaking the
sunscreen enul sions (each containing 7.5% OVC by weight) for the evaluation
of SPF, as well as the neasSUMMARYQF THHLENYENTION) T\B rati o for these
emul sions are given in Table VII. # 1, as noted in Table VII, was used

Gel
“in maki ng Enul si 1 descr.i be V. e _SP sure t S rL] out
by casting a fi | T ppresenf, e g‘%‘ﬂqg %C%QIWGEW-%B%‘?B@U%’/ 6@‘2%@1@% si on
on a subst rsiaembdéuticel Sdehpositidhs,candi additives eReré PP ME@tgpedifiEllye itis related
"mcroliter/cne), and then neasuring . the UV-absqgrbance of the film.in the

wavel engt h toasR§BIeHE, pergongd Gareandrkepical phapmassutica darmylatipnssthat ingludgan

UV- absorb s . » ol di
maki ng. Gol - Ge5t0e guRle B b ALY &Rfive Blripdsifln, Wifed oS Rraiehe 0T 11
sodi um | i gnihesd forimalationyysaldeadditévedngppeviag tilesSPEB ¢8uri Broteckion Faciel) ¢f thesencl ude

sodi um huma‘te and, purified sodiumligposul fonate. A conparison of the SPF
val ues obt afoFeYlatigps caRtaking Moraple PLPRBARIS BSHEESHS SHLPOVEHRE 9t ¢ hat

of the cont ' b & = gk, shows that the
addi tion of61?h%ﬁgyg@o&ggégﬁ%g?%r%ﬁtxgggﬁﬁgﬁg%{%ﬁgtnﬁ@gl ons containing 7.5%
OMC (ww) can greatly enhance the SPF of such systens. Al so, even though
the control enul §i on ddekeningeof Aydaptilic tsblveaznemch exewaté? Biyoslsy)glyering, t he
t hree enul sions that confai ned Cel #fl 2, and 3, respectively, the SPF of
the control emul sion #lsphols.ar mixjuges qfithese sphventse’ ¢| ay- based

gel I ent-contai ni g emysiDRStionBRbilehtAEARAI Ci al effect of having these
3mul

gellants as an ingredient 1n sunscreen enulsions is the increase in the
UVA/UVB ratio. 1ii) antioxidancy.

In accordance with a preferred embodiment of the present invention, cosmetic
and personal care compositions, requiring 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 clay, 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 International 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 derivatives thereof. In addition, these compositions optionally include one or
more of the following components: electrolytes, defoamers, humectants, emollients

for cosmetics, preservatives, whiteners, and the like.



The SPF and UVA/UVB rati o of yet another control enulsion containing 7.5%
(ww) OMC but no clay-based gellant of the present invention, and with
i ngr edi ewoso2miczdtbar to the ones used in nmaking the foregoPCRUsGRNBZI30NS,
were 8.9 and 0.21, respectively. Note that all enulsions, including the
control emul sions, contained xanthan gum (Keltrol T) as a thickener (which
can thicken water by itselfj, at the vel of 0.3% by weight, based on the
total weight of the enulsion. This shoWws that a conbination of Ti02 and a
nat ural polynmer such as xant han gum as contained in the control enulsion,

Woul d not enhancd hy&ogrFisothesmast gupfered Jpaer rfcthec discloned myldfwprdongh. WO
02/062310 - /a(igd’%tlvé[ %'1:'6 Yﬂlé p'fa’%%é?él%és%ﬁ%ﬂf’éké?émJnﬁ%eW fi¥hr Wate{ﬁﬁg)uyl%l of %
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onenul si onGel  #128.2270.8713. 989. 344. 96. osg%&ﬁsp 83** +/-4. 4

#232. 6164. ssolyentsswhesElvds. Slvcesmesad/argl fefon/gn gRsexfja Wm@mnWA/ of %
of % of % of %

of Gel | ant UVEICAPSToRst 252 PORAPE0RF ShmoLe disnsrsing, ot syrfage modifing agept selected
onenul si OﬂGﬁbn#ﬁhé&r@plélﬂp(ﬂ?ﬁﬂerﬁﬂ@ a4l ﬁ)lymers such as lignosulfonate, hgmn and

110. 129. 70. 6+/-2. 7Control 7..30. 49*** 4/ S * the eservatjve and
the def oameguma te 9sg SoRrd | dsnsrsion @%@é‘@iqabg%b%beﬁgw t%mm&i(%)
described apougined ¥3nl ﬁ%%iLOT StylrseiHbim {s ﬁ%rféﬁ%&?tﬁé %oﬁﬁbs'iu&%@d?@' e

shows the in-vivo SPF t results”for the enul sions (containing - 5% OMC
by wei ght) b@reaalslpbinnﬂedgmt@ aGeismtic donmGation: Gonthining &y I@btlmWIMC(tEKNIVPLE

6). The test d. out | t ts h k N
i The Sipigr%d“féﬁé P oIS BB Fore Bt e g R el oS8 e

i n-vitro angpyit c@{/rﬁ&{t f&%uélhﬁe(ﬁﬁ@nagémz%r\drlcoll&ziAMLEr&herf ed he
In-vitro results TABL Sanpl e l\funber of Subjects SPF Gel #1 (see

Table VI 1) of bptdh @elindig (higle shedy eniven raz g upedXavprauge TihE shydragah e

h he efyf f
Gl % 2 shomiEr YIRS oimeBafiafio EREPrestR s ARliot e, IR iR L Sl T 1 ©
sunscreen, fférn, wiieyin thednasige-saffaddl df &ﬂadhickmi:r and/ot the OVBafiltet naseriat aren.

Two sets of emul sions, simlar to Enulsion # 1 described in EXAMPLE 6, were
pr epar ed, t REcirestsd andhsvrfacepmpdifisd with éherra@,ttl@.l gelymsrnand, then dignsegi 19 on to

errul gl (Zjngncgd?al neal%t’/ﬂ%%gf A |e ai%}ﬁg&set @%ﬁgﬁiﬁbéﬁgﬁ%@;

(W w}t. Tabl ¢hd presém\ifivértionSkie pﬁrtichhtemasemuhchsmt sindfor sheplagulae AWRed as
h E L
per the met I2'?t(zeir Czinel (t:};el I%?ggolngg néﬁrl\ép Elymer—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 slumry-based additive-concentrate (e.g.,
hydrogel), a mixture of a smectite clay and a particulate UVR-filter (TiO; or ZnO) is
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 wei ght of the slurry. The weight ratio of clay and TiO; in



WO 02/ 062310 -35 TABLE | X PCT/ US02/ 03373 Sanpl eOMC Dosage on the wei ght of
emul si on, %ell ant Dosage on solids-basis on Emul sion, SPFUVA/ \BSet #
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2.80.4937.56.526.0 + 3.90.57 EXAMPLE 9 This exanpl e shows the SPF
enhancenent effect of the clay- based_? I_I ants of the present invention, in
| i qui d makeup, and daily-nositurizer Tornul ations. The gellant conpositions
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propel l er type ofﬁ%ﬁ’%t é“ewétﬁﬁ‘? form ﬁggﬁ?%gle?goggs E—I-M f/om{? rizer
For mul at i onsEquantiel &Rbps d) agraetiiuéne VG| (FTOE£ouZeOdis #dd:dADedrn aiqueads
Wat er 30. 60( Cont rol ) . ADi sodi ym EDTAO. 10AM, ol trol

(29 20. OACarBBisiSR 9B @1 S0, wierls& (5 8o cRETSSTSHO; 1 b e ag (FHELY P

Al cohol 0. 5BBiuoglgibdd %&35'19 kear) m%%&%emsr(e @étogﬂ%r%hlxe BAorBSes asynt
SD1. 0BDC 200- 1001. OBSt ear | ACI B\/tamn ‘Palmtate0. 1BVitamn E
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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 particulate 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 a 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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was used as r
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emul si fi erstesmmke amdstepgarhhm'ag h@Eroakiikld ivisovsidy dF. 247150 aps (@ 20 opnFlR A5ext

results are sent n Table Xl 1. Enul ns 4 , 6, wer e pr.e ar ed
by i ncor por 5’&5'%@ fyf’?]o Wateh M. py é‘@ﬁll%nlfs@ ﬁﬁ thé’mﬁé? f%ﬂa@e t he
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di spersant. - The r.el ati ve proportions of
composiuons.

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-cellulosic natural polymers,
the mastergel may contain one or more additional thickening agents besides 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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1. 00. 53+ 3% Cl ay57.5% OMC + 0.6% T10Z23.1 +/- 9.40.68+ S.88% C ay+ 2.96%

Li gnosul fonat e67. 5% OMC + 2% Ti Oz2S. 6 +/- 6.80,.63+ 3% C ay+ 1.5%
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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
lignosulfonates 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;

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

e azolignosulfonate and azolignin;

o formaldehyde condensate of lignosulfonate or of lignin or of humate or of tannate;
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the stock enul sion and given anmpbunts of a snectite clay, Ti02, dispersant
(pol yacr wioad2megsiol i gnosul fonate), water, electrol ytes suckCEBSI3873( added
as a solid) and NaOH (added as a 15 % w w solution), and a defoaner. [Note
that the particulate ingredients were added individually, together with a
di spersant, rather than in the formaof, a mastergel.] The bl ender was
operated at its maxi num speed (22,0007 pn) for 3 minutes. The anmpbunt of

el ectrol ytes added correspond to about 0.39% of the total weight (201.9
gram) of the dydiophobicalljrmodifredrlignosutfinates HgiEnhumate,ortannateecei ved al |

ingredients as j.n.the test | si gps,  excepting clay, TjOZ, and dispershant.
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Wat er i Func}i : iehd e ) 35. 62Emul si onAPr opyl ene
G ycol H-ect an%ﬂl%ﬂ%&%@%%?ﬁ#%{%@%?@g%rs],\gnélo 55BLi pomul se
~165Emul si fi er ZikiAaded ind/oMrbisbixked Hgmmutiaaod alkdated and/fen tfsilitRied higmmx

DEmul sifi er5. 48BFi nsol v TNEnol | i ent 13. 7BDC 245

Fl ui dEnol | i ent 5. 0CPhenoni pPreservati vel. 37 Manufacturing Procedure: Heat

Phase A to 75C. R 3208284 Oro AdinBhessnB to
t b

Phase A.  Cool trgkgggdlg)?gﬁ%d%%ﬁjasegc eIDS\éY'I@%'JSOZ/ 0337%0%%gem ge on }B

Si | ver son hhydrgghilie esgafier soBremt, witers ax@ aixt0®s. Ppaferrdddiydrophili® sdlwerds baenpl e

shows that the SPF enh enpent_ effect of the cl ay-based | | ant i scl osed
ner ei n coul B IRHEh e BN TETERY Binclinaly il o LB : bR Tt
than one or gRALGI SHIASHeCAKe. SHIS GIcBRHIs M| B Athohpdree BIBREI S gUlyhydric
honogeni zing in a blaring bl ender (operated at 22,000 rpm for m hut es or

until the ealgbkilpthabppducar antirk . a given portion of a stock enul sion
(containing 7.5% OMC, ww) such as the one described in EXAMPLE 11, with
measured anmounts of water and a second organi c sunscreen

The ranges of proportions of the various key ingredients 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 invariably
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.




such as octyl salicylate, with and w thout a clay-based gellant. These

emul sions were SPF-tested by casting a filmof the emulsion on a given area
(wth theweagpleziati on rate of 2 ng/cnR) of Transpose taperCvaRedi@sturer: 3M
Cor poration) mounted on a glass slide, and then measuring the
LTV-absorbance of the filmin the wavel ength range of 290-400 nm The
results of the SPF tests are shown in, Table XIV, along with the conposition
paraneters for the key ingredients i 0t'he enul si ons. TABLE XIV Emul si on
#Conposition Paraneters for the Key |ngredi ent sSPF16. 32% OMC + 4. 5% Cct yl
sal i cyl atel3. 326. 32% OMC + 4. 5% Cct yITABLEY| at e20. 9+ 1.34% Clay + 1.34%
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one described 1 n EXhidre] r11 Wi tlh neasegflitedORYOt s Off a @I.ayscjgasec gel | ant
prepared as (escribed a a er (dosed"with (.026 g of sodium
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- EXAMPLE 6, apd—the—Fesultis—gi Ven_: p—Fabl-e Fo °.. rthe—SPenhancenent
effect of the cl Blﬁnﬁéls%ﬂy | ant, Lighgsuifongts, ric‘gﬂ’éi‘es Upr60% a|cont r ol
enul si on (Em | si onDlldﬁ jable X I I, EXANRhGlL) where the OMC content was
only sli ghtl Iovver 1 hat ijn the test emulsion df the present] exanpl e.
TABLE XV Enu FRsiSMet it P rarrewafe@ FI aiphiA¢Y LIVB#8He ogey
| ngr edi entsRAatl 016. 96% OMC (Conftrol ) 9.3 80. 2427% OMC + 2. 99% C ay31. 3
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1 \l\ﬁ N2./.02210
LignoTech) “I(hlcT(ener‘Sﬁpplement Gelatin, Gums, 0-5%
Polyacrylates
Functional Oils Vegetable and botanical 0-40%

oils, Silicone oils, Organic

Sunscreen

In order to illusirate 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, lignosulfdnate 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.



EXAMPLE 14 PCT/ US02/ 03373 This exanple shows a conposition (Table XVI) and
the SPF enhancenent ability of clay-based gellants that do not contain any
Tz02. TARIGD206R31W . % of ClayW. % of DispersantW. % WAt RB€T/VS@3RBF3353. 84
The SPF of a sunscreen emnul sion containing 7% OMC was found to be 12.5 as
per the SPF testing nethod described in EXAMPLE 12. The addition of a
snmectite clay in conbination with Ii_%sulfonate (Vani sperse A) to such an
enul sion conposition (i.e., Wth 7% ) increased the SPF to 19.1. The
amounts of clay and |jignosulfonate in the enulsion correspond to 3% and

1.5% respecti vellje cplioiddl stabilityeofigoneaniratsd dispsrionl Wy e agseaiodifrom theihj s
exanpl e con{jr i sj.der e. i - US| t he
*cl ay- based fé’iesf:{;rsgtﬁt Eﬁ%fnsgﬁo&g e% lﬁx&lﬁ%lx/ﬁs‘égﬁv\h fngl%r#)et ?gg?ﬁé?%}%@gt gssl%? I(‘)@ 91any
VXt U e of 35 g o] G ner Ao L 205 g of o o 2ad et o and 98, 04
nvxture o g of lig m neral oil, .96 g .of deionized water, an :
g of a cl ay<headearizrd) todave grlopneoligidal stability i its; Wecosity, inereasss ranily vafyer .
The forgoi ngjn{q’ Xtyr.e epi 0 i ? :

foll ow ng whic (}‘Hg ?:1 0 1-{':18gle)d?lo§fre ﬁlggy%eDf)ev]\l/a%gg]nljia%&; %eﬁ?%@% ,i %)S.loln g of
Ti 0= and | 5bétween thquuspanded particies ovithilils: eledechl chargh enrtbeinburifacgs, emplysigon.

Honogeni zat i on of e.enul sion at 22,000 rpm was cqntinued for.an. WO
021 062310 - Hat Mi%c%ﬁe %ﬂ?‘ﬂ%ﬁ?%@@i#&é‘}%mléﬁ-n{j"%ﬁfeélﬂg the was

degassed. T'aﬁo@éjlé{a%hfw. P oPsRRKfite&l18Y UispERivhS Yva cakdied 98t 6P mébkurddy r pM
It did not show any sign of syneresis dfter standing in an oven at 45C for

about 4S daylsir Viseosity agingasBrbojfieldaviscamsaset. | Thisndtkdlnded: tosts £bothe ewalybtsdron has
the foll ow n omposi ti.on. .Na. | ngr edi ent % B i ght 1Cl ay- Pol ar gel
NF10. 18271 059 F"%%‘f%qé’%é‘it‘%bgﬁ?f “(‘Nghﬁ PPSEcH %“4\%&?‘){%6\(;‘%1‘%‘ persants

| i gnosul f onat e) 20. 34Sodi um Chl ori de0. 765Pr opyl ene

Car bonat e2. 656Def oaner 0. 417Vt er 65. 5 EXAMPLE 16 . .
A 17-gram sample of a sodium bentonite (Polargel NF from American Colloid

Company, ACC) was added to a dispersant 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 various 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.
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18. The additive conposition of claim17, wherein the particul ate

material {s) is included in an anmount of about 10O%to about 65% by wei ght,
based onwdwe/dsedial wei ght of the additive conposition. 19pCTiso2z3aix i ve
conposition of claim3, wherein the natural polyner is included in an

anount of about 0.0S%to about 300% based on the wei ght of particulate
material in the additive conposition.,20. The additive conposition of claim
19, wherein the natural polyner is irntluded in an anpunt of about 5%to
about 100% based on the weight of particulate material in the additive
conposition. WO 02/062310 -53 PCEXAMPIFRA73 21. The additive
conposition of claim 20, wherein the natur al polyner is included in an

: t of about % t t 60% d th i t of tl I
Tavorial i the S REBI SO Shetotome-titd e el rBiTr o1 ai m
3, further hkhudh _riﬁlp?omv/%rtﬁé 8bIbidA LMY JiTsiBctitteclfy Bldper§iOns icah aRE sefve

~gelatin, soy protein, wheat protein, casein, and mxtures thereof. 23. The
addi ti ve compasieffectiveodispdrsanin(a2deftapqulant)i foy tisoun dioxids (3i6):) sugdy thagian

| . 24.. The,.addit] it f. clai.m 23 J he. j
Gel 1 ant i o SRPRAeIah R P TRAR, el s R S1e HBRGFRR SRR PRg b
contai ni ng @lpuid PiGs 5% of a gellant sel ected fromthe group consisting of

xant han gum pol yacryl ate, hydrophobi cal | y-nodi fi ed pol yacryl ate, and
m xtures thereof. 26. The additive conposition of claim3, wherein the

articul ate mat epi , ' | N | he
Ir[:at ural pol yner énﬁ'g% %@%@@%ﬁ%&a@g T?Qé(@’rtr@ﬁ é«???zgd\ﬁgﬁa%gﬁrgtg
ggamst fl obﬁnilem frad) iwasi afldmll 1652_(:di?.persa1ﬁ7s_oluﬁmg EMWMQ_NMQSjohtafmnﬁfa c: aim
, erein the natura mer is_an_ antioxjdant containin 0 eno
funct i onal i BYySn ggoun ?i%‘lioaﬁ%erﬁme ﬂili‘ﬁr?‘dpﬂgls‘_?cﬁhz_‘se@f’icaé?ﬁ"&]f SGFCt‘ér%ﬁﬁgiﬁ fse
conmposi ti 0nfo‘fﬁ"ﬁfaf‘i@iz.ngoﬂfhi%‘éihﬁm@f{ﬂ-%ag% Tfj@dl'nﬁ 190 ild dvel egg?rﬁg)‘c ?%/rfiél%ls?fet ed

fromthe group consisting tita i‘oxi de, “zi nc oXi
met hoxyci naiset mi¢ronpad the enaxoodro pastichnsize clt micrelas spdcifiesl, by the supplier.

met hyl benzyl i dene ca r, phenyl benzyi nai | e sul.f.oni c aci et hl hexyl
r1 avone. - ol HE ssRele SR ARG FritBed 14085 8hdcionrad Sy i 07
thereof, copppi 6f NACRAHRIin Rnitddded H THARGCDNEARIOS Hefoler MEnASHIY W
conposition of claim1l. WO 02/ 062310 -54 PCT/ US02/ 03373 29. A nethod of

enhanci ng t hemegenizsddpr 4 imiautss,folowing whishdswes tandesradaiors plgstie 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 I1I.

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 7.5 300

6 Vanisperse A 30 7.5 300




hydrophilic liquid selected fromthe group consisting of water or a m xture
of water and a hydrophilic organic liquid selected fromthe group

consi st i wip efoegdrgcerol , propyl ene glycol, isopropanol, ethenuk2/03373

pol yet hyl ene gl ycol, and m xtures thereof, and an ultraviolet radiation
filter material selected fromthe group consisting of titanium dioxide,

zi nc oxide, octyl nethoxyci namate, Egsalate octocryl ene, octyl
salicylate,” nethyl benzylidene canphot* phenyl benzyi mai dazol e sul fonic
acids, ethlh enzone, and
m xtures thgreof, conprisingTABLHI + CGNTINEERscr een conpositi ¢n the
additive conposition of claim3. 30. A conposition selected fromthe group
~consi sting cospetic, _personal care __and topical - pharmaceutical

formul at i ons|, Tesk ai ned Bispersancor pol lemsantt o Slaery orﬁmdtﬂe% t he

mul tifunctignal, addi tive conposition 3:; 1, é\ﬁere t he.cosnetic,
-personal carle 8r topical pharmaceuti ¢ os?%er,ﬁ liat i BH i ncm’ﬁﬁ‘ﬁs%m or nore
particul ate materials, one or nore n(Et $hatiggol yners, ahd g fudr ophilic
liquid selected fromthe group consi sting of water, a hydrOphi l ijc organic
liquid, and {H-xtufes—thereof conpositi-on nf -e-ap-30—wherein t he

particul ate t7er| IPOFB@C%?‘@&S@EFIEMO théﬁéroup c3|§5| stind189 alsnectite
clay, an i ndrganl ¢ %%Lcﬁ)l)ﬁ%g?# ilica, lgponite, plumna, an oil, a
pigment, a ljatex po ‘an enol Ti ent as 0|I droplets; and m xfures

t hereof. 32.| The ﬂorrpom t¢ep,)of claim 31, wherjein the particul ate nateri al
conprises a lsnectilte clay selected ffomthe grloup consjsting of |bentoiute,
nontnorillonite, 's,apomM‘éf k&e@QQ)rl te, bidelitd, stevensite, and|mixtures

t hereof. 33.Fhe CONPo of—of—ectai rertern-the—particgtatie nateri al
conprises an i for gani cml’aﬂ YI8% de- based 2Qunscr eezlle'act j[2’(',534);1)omnd sel ected
fromthe groupqConsi sti Zn0O 3Rd MXTuFas t 2Qhp WO

02/ 062310 -55_PCT USOZ/P%%%yéf The com?gm tilon of claAi m’SQ witerei n t he
particulate material conprises oil droplets selected fromthe group
consisting of vegekighifRadlly lowéoWsEosityl wadTeftfih@l iiah, aguiebiscaiey &fl TiO,,

petrol eumderived oil, a hydrocarbon, an organic sunscreen conpound, and
m xt ures t hayheafit comaingg dhe bﬁﬁ@%ﬁoﬂéﬁ% YrnispersenAg indigpting arstions dispersing)| at e

material is 959

mor gani o oXTRE: 1,08 Uehilliot R R05 U i’ i Hard, BERSLNIE, RPUhor B,
wher ei n t he Vemidpese Aainadisprising iiOQ@HMd@QSW@S fdhnﬂQ@eé)Exmnpleﬂ)atoclbeaa/g@dm W th
t he bal ance of the fpartl culate material being an inorganic oxide or a

m xture of GPPHaAMifer yuMeRide Y. The conposition of claim 36, wherein the
particulate material conprises 1 to 100% snectite clay and with the bal ance
of the particulate nmaterial being an inorganic oxide or a m xture of

i norgani ¢ oxides. 38. The conposi EXAMPLESBSai m 37, wherein the particul ate
mat eri al corrprises 1 to 99% snectite clay and with the balance of the

particul ate mater, bei n i norgani ¢ .oxi de or a m xture of i nor
by dea. 30 The. CHRERPAIGANBH(ER e T gy A8 AQRSPUS ERREER T #) sybee B8 a

conpri ses 1QffnliRs AGTpFHehb %@c%i—%te"i‘ 'ﬁqxﬁ!ﬁéshs b forbateare Vﬁ?ﬁy Gﬂﬁhﬁ@ﬁ@'tﬁé‘ I ar

materi al being an inorganic oxide or a mxture or inorgani'c oxid
thickener functionality of clay in these mixed solvents.

5

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



40. The conposition of claim 35, wherein the particulate materi al

snectite clay selected fromthe group consisting of bentonite,
mont nor i Wa@en/déestosaponi te,

t her eof .

wherein the particulate materi al
sunscreen active conpound sel ected frégn
42. The conposi1io

and m xtures

t hereof . 43.

l'i gnin;

t her eof .

The co

sul f onat ed hur nat e;
- copol ymer i zgadesi t Hiraughoh sidiatesthe sxteatiof Hnaresisdatisrosm

acryl ate,

sul fonat e;
condensates,
condensat es;

| i gnosul f onat e;

humat e;

cationically
humat e; al ky
crosslinked
The conposit
selected fro
i sopropanol ,
conposition
t he conposit
on the tota
46. The conp
i ncluded in
wei ght, base
of claim 30,
an amount of
material in
nat ural poly
about 100% b
49. The conp
t he conposit
of particula
30, further
gelatin, soy

acry +

T gno-

cati

LGRS g

tannat e;

Su

oni cal |

hectorite,

pf %%a{és%rﬂeﬂl

I|gnin f or mal dehyde condensat es;
t annat e- f or nal dehyde condensates
hydr ophobi cal | y- nodi
hydr ophobi cal | y-nodi fi ed tannat e;

| i gnosul f onat e; y-nodi fied qunin

bi del

n142

ol yrer i s TeeFucrBeigr She eiEYSrhnt Hat reafHEe 3

sul inafiaése ok Taéth 3 a6 afted>Xd0nylétidhi of Hbie
sul fonat ed tannate;

2devd ene

oM n;

TARLE Iy

ite,

is an inorganic netal

n_the

sul f onat e,

ni n;

is a

st evensi t BCT/AIRER/03B73 ur es
WO 02/ 062310 -56 PCT/ US02/ 03373 41. The conposition of claim 35,

oxi de- based

gt

the group consisting of TiQz, ZnO
on of claim 30, wherein the natural
polymer is a pol yphenolic polymer selected fromthe grou

consisting of a
| i gnosul f onkQ ainutegnThe sumyewas, theraiprsferTed toed plagtis tumfor

gokfiphd| visredityr es

nin} s C0r MBS o 1

?@h%ﬂloﬁx Yini TEb16 IV htteat e;
|gnosulfonate

apding), With the

at ur al
t

and napht hal ene

ifie

rgﬂ%ﬂﬂ|
i gffosul f
on of c
mthe gr

et hanol

d teann;
gﬁguw
He

| ai m 30,
Nsi sting d

oup co

, pol y¢

at e;

et hyl ene ¢

m ng

al
Viphdend
Wyeple. |

f||

S

i the h
f glyce
choI

syl
H
FPFb

oI fPopyl
hnd m Xt ur g

‘1

q

no H
%'iﬁ”éﬁ‘
Xt ur es tr
or gani c |
ene gl ycg

s t her eof].

| i gnosul f onat e-f or mal dehyde

humat e- f or mal dehyde

hydr ophobi cal | y-nodi fi ed
hydr ophobi cal | y-nodi fi ed

catlonlcally nodi fi ed

cationically-nodified hunate;

%azﬂﬁé'ﬁ%

nin; am no
hunate;

ereof . 44.

iquidis

45. The

clal
POH |n

836

her el n L hd
Nt ofo aboyt

rtIC

t

Jlatgggﬁter

fata Wil aVaZolalWal

al. _1s 11

O%N.R"ewei

cluded in
ght, based

—et-eHat
DSi 2i on

I oy t he
wher ei n

f8.86 ai

sitio

N in_.an an

copostHt

m 4B.33wh4g

re7h3t:1r

unt of tabout

ULl UULO1V

paBi820ul a
Q.1

N el J DT
=J1 reoel/
L e Maneer i
ot 0 abol

tosel
t he n4

At ur al

veiggleb of
pol

ymer is

t peggoNp

osi {3®n.
i ncl uded i

A7. The ¢
n the cor

AUS02/ 03373

al is

t 15% by
onposi tion
position in

he%mm

about 0.

Fbob

gg%%ThEOQIﬁ%gem

To H@f cl

tion

Al ma7,

ght,, of Fm

rticul ate
erein the

TS T
hsed on

L1 on
O Jrr

mcrude
t h&30e

f ol oi

il ght/381 pa

T t1e

m-49 wihdy

OSTt

rt %§3a

aln
l\alll l'.lla

T
t

Onlnana
e mato8ri al

nat e ol n

oumnt of
%he d

about 5% to
onposi ti on.
i ncluded in

ondn a
mat er

1 oT QU

n digou
al in

mrTUy AALILAS

t of63abold
the com

t 19%t
sition

Tl UT QAT

) abob0 609
50. The cao

[

! y—IIDI

based orj
positio

t he wei ght
of claim

Tngd) N

0 qqPrd

t ei g3sel g

protein

wheat

ctegyfr

protein,

casein,

M t hgg@r ou
and m xtu

b cofsi st

i ng of

es there

of .

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 lignosulfonate-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 propylene glycol-water

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



51. The conposition of claim50, containing about 0.1-1 %of a protein
gellant. 52. The conposition of claim51, wherein the protein gellant is
gel at i n. waBo2/06kmoconposi ti on of claim 30, further contai nPoyuatenss730. 1- 1%
of a gellant selected fromthe group consisting of xanthan gum

pol yacryl ate, hydrophobical I'y-nodified polyacrylate, and m xtures thereof.
54. The conposition of claim30, whergin the conposition includes

enmul sified oil droplets, and the natufal polyner enulsifies and stablllzes
the enmulsified oil droplets against flocculation and coal escence.
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particulate material selected fromthe group consisting of solid particles,
~oi | dropl et §lay apneprased te e unmadifind clayy a hydrophilic liquid selected from
the group consisting of water, a hydroph| lic organic liquid, and m xtures
t hereof, wherein the hydrophi lic Ii qui d contains a dissol ved nat ur al

pol ymer ot her t hdn Tableddxthepidpdrtions dfuhoegions sharytdumipaiems a&ﬁe?expTébsedrﬁ hod
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oxi de- baSEdhﬁﬁﬂéﬁﬁﬂﬁgﬂﬁﬁlﬁﬂﬁf&%%ﬂﬂxlﬁghﬁﬁtm ﬁ]frﬁl%stalﬂ@Z,@bQ&ﬁﬂnCOHS' sting of
Ti &Z, ZnO, and m xtures thereof. 60. Thé nmethod of claim57, wherein the

particul ate material conprises oil droplets sel ected from the group
consi sting of vegetable oil, flower o*, E’E eral oil, silicone oil,
d

petrol eum derived oil, a hydrocarbon , and m xtures thereof. WO
02/ 062310 -59 PCT/ US02/ 03373 61. The nethod of claim57, wherein the
particulate materigl is selected fromthe grnun_r‘nngj sting of _a _snectite
clay, an i n(fgggytc ox%de, and ni xteyr e 1iheeoBrofKficidNe mgsi fl claim61,
wherei n the |par |c% ? ngf Jdlweqaprises |0 tglswﬁtgg snﬁctahte%_(fay and with
t he bal ance jof the |parti CHIALE [materi Al }R_Sal rbp days of
standing
10 20 rpm
rpm
1 2.3 82 154 1 {2560} 1,520 | Slight hint -
hardly
24.72 | 3,190 | 1,962.5 | jiscernible

2 23 78.2 19.3 1 2,080 | 1,250 | Slight hint -

hardly
23.72 1 2,580 | 1,600 | giscernible

3 2.3 68.4 29.1 1 975 615 Slight hint -

hardly
24.72 | 1,420 880 discernible
4 43 67 28.4 1 4,410 | 2,400 | Slight hint -
hardly
24.88 2,925 discernible
5 6.4 50 42.9 2 8,980 | 4,950 | Slight hint -
hardly

27.88 1 9,600 | 5,110 | siscernible
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#3 g of de-ionized water was dissolved 32.15 g of Vanisperse A
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(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 resulting

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 TiO;, (pigment-grade) was then added to the dispersant solution.

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



-63 PCT/ US02/ 03373 87. The conposition of claim84, wherein the particulate
mat eri al conprises a netal oxide-based sunscreen active conpound sel ected
from t hewp aap28wnsi sting of Ti 02, ZnO, and m xtures therepof/useBossThe
conposition of claim84, wherein the particulate material conprises a
snectite clay material that is at |east partially exfoliated. 89. A nethod
of manufacturing a stable, homgeneomel for use as an additive in a
cosnetic or a personal care, or a phatnhaceutical formulation, having

di spersed particulate material that is stable against coagul ation,

conpri si ng mheutes a@bsl 800 wm.di TeroBroeitfiedd nascosisy qfothyrgel thns aradpeedps | i c
liquid | ected f t ISt f t hydr. il i
11 qui d, " anaTisrgred S8t 0z BORERSRP IR e 88 cfnp RS or pRmok i ARy, LT 6,

addi ng a pagpd.cul ate material conprising a snectite clay to said

nat ur al - pol yner solution, with sufficient m xing to honogeneously di sperse
'the particulate material in the natural -polyner solution; and c) shearing
the material fromstep (b) suffici e%wltp“ﬁﬁhi eve exfoliation of at |east
a portion of the dispersed snectite clay to forma stable gel containing

i ndi vidual clay platelets, wherein said natural polyner is adsorbed on the
surface of the clTak @laaipid Sidvs that fier Sars Ridledtioa HRtdd §SPF)\d6s & #n baemitat ur al
polynmer is included in the gel in an anount of about 0.05%to about 300% by
wei ght, basaensereeph@ctybt methpEygmamae, 4% enheaged otheat ehenamastqrgsl mpterids gel .
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oxi de are adstethlstion. nThagdiiadd Oflptﬁpaiiﬁ% stfdcriéenogmaiohd)canidatdnicd bx@apaier to
forma mxture, fqllowed by shearing the m xture for a tinme sufficient to
form a gel . comppsibonspgshe enulgionprsediiantheeyalpatien of Sfarggiradelav.cl ai m 89,

wherein the particulate material contains between 0% and 100% snectite cl ay

and with the_bal ance of the particulate nmaterial being an inorganic oxide
or a mxturp 0.y gani i ges. : bt cliaiol wherein the
parti cul at eFrra{S%wg corrlfg)]}algée 1°on§§e(3gli}oesmacti %(gﬂé?ay a’?ﬁﬂth the bal ance
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material copprises 10%to 90%snectite clay|amngiewi th tihe bal ance|of the
parti cul at ermatert+at—betrng—anT—
A Propylene Glycol | Humectant 2.5
A Keltrol T (2%) Thickener 15.0
A Clay-based Thickener 21.44
Gellant
(28.22% solids)
B Lipomulse 165 Emulsifier 2.0
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 Glydant Preservative 0.2
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The compositions 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 emulsions are given in

Table VII. Gel # 1, as noted in Table VII, was used in making Emulsion 1 described

above.

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



| aponite, alum na, oil droplets, pignents, a |latex polyner, and m xtures
thereof. 105. The nethod of claim 104, wherein the particulate materi al
conpri sew@oBmesti t e clay sel ected fromthe group consi st poy/uUsH2/sem oni t e,
montnorillonite, saponite, hectorite, bidelite, stevensite, and m xtures

t hereof. 106. The nmethod of claim 104, wherein the particulate materi al
conprises an inorganic netal oxide-b d sunscreen active conpound sel ected
fromthe group consisting of Ti~z, Z?{%?' and m xtures thereof. 107. The

met hod of claim 104, wherein the particulate material conprises oil
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snectite clay, an inorganic oxide, and m xtures thereof. 109. The net hod of
“cl ai m 108, hihspbers UNANshyzer.cul ate material conprises 0 to 100% snectite
clay and with the bal ance of the particulate naterial being an inorganic

oxi de or m xtures of inorganic oxides. WO 02/ 062310 -67 PCT/ US02/ 03373
110. The met hod Ntec tiaak rthd Atspemstusts aisad tih anglang iGull#a eande3 airé purifiedpiviases 1

%to 99% snectiite clay and wth the balance of the particulate mateyj al
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oxide or a mxture of inorganic oxides. 112. The nmethod of claim 108,
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bidelite, sgaMRbHs! Qithadt B ths!lcBftrdNenmBRion dwith ndh&ayBideadeddiant haden)106,
wherein the particulate material conprises an inorganic netal oxide-based

sunscreen aghowsethglotiwaddiionaifdbe elaythased géllantsrtosunssoseni emulpigns contpioing Zno,
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thereof. 115. The method of claim 114, wherein the natural palyner is a
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tannate; |i gnothet foeneficialc offedt yolchaving thésehgellannasren iagledizhe dn fsuasorede
group consisting of acrylate, acrylic acid, acrylamde, styrene sulfonate,
and napht TR %aw?asaz%ﬁieﬁw?&vwﬁa?e; azol i gni n;

| i gnosul f onat e-f or nal dehyde condensates; |ignin-fornal dehyde condensat es;
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hydr ophobi calby-1md) 't BUah Cital¥SleaPRahe Be'the el Ebentith, Cal 27310

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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WO 02/ 062310 PCT/ US02/ 03373 -70 130. A cosnetic or personal care or

phar maceuti cal conposition containing the nmultifunctional additive

conposi t Mamonée2810ai m 1, wherein said conposition is sel ecpew/uSonessthe group
consisting of a skin-care cream a skin-care |otion, a sunscreen

formul ati on, a shanmpoo, a hair conditioner, a hair colorant, a hair styling
aid, a liquid nmkeup, a foundation, a_,shaving cream a shaving cream

| otion, a topical drug, an anti perspT?iht, and m xtures thereof. 131. The
cosnetic or personal care or pharnmaceutical conposition of claim 130
containing the multifunctional addi tEXAMBOESsition of claim1l to forma
final conposition, wherein the conposition of claiml1l is included in the
“final composition in an anmount ranting fromO0.1 to 35% by wei ght, based on

the total weight DhisleR@mpleRBOwEBERASIVI IPF tebBresulls®r BRSMilsiond(copRiffnal
care or pharmaceutical conposition of claim 131, wherein the conposition is

“manuf act ur ed -3 tOM& by dueiekf) LaresnondingytonEek #i fandt Gekt #3 shoywn dii Erble VII

conposition i t i o skin. 133. A i i t he
i seosi ty o E3AMEEER The RAEnaRehRied Sl op ihipialibeiPfinfite 4 BERI R
contai ni ng AThyrheajad presented viertblL VTP indicdld a 2liste Mgatéldb&deeh GRMAA4HS bhd t he
mul tifunctional additive conBosition of claim1. 134. The nethod of claim
133, wher ei Ve IRiGiesiesuliséSesol abdeV1i, EXAMBEEL for therin-widrogeslis)-consi st i ng
of water, a glycol, glycerol, alcohol, and m xtures theréeof, and the
hydrophilic solvent is contained in the cosnmetic conposition in an anount
of about 1% to about 95% by wei ght, DABEX WEIlt he total weight of the fina
conposition. 135. The method of claim 134, Werein the hydrophilic sol vent
conprises about 5% to about 80% by weight of the final conposition.
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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

sunscreen.

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.
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Sample Phase Ingredient % By Weight

Emulsion # 1 A Deionized Water 44.85

(Control) A Tetrasodium EDTA 0.05
A M, P Diol 2.0
A Keltrol T (2%) 10.0
A Clay-based Gellant # 1 0
B Glycerin 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 25
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
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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 Glycerin 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 25
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.

Add Phase B

Heat Phase C to 75°C and add to batch.
Combine Phase D and add to batch.
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Daily Moisturizer Formulations

Phase Ingredient % By Weight
A Deionized Water 30.60
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 Brij 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 11 1.0

10 10mmFnnYsZs[ s\ sdYNC ! 10%
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+10 Emulsion # 4 A Deionized Water 25.60
' 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 5.0
B DC 245 5.0
B Cetyl Alcohol 0.5
B Brij 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

Manufacturing Procedure:

e Heat Phase A to 75°C.

e Heat Phase B to 75°C.

e Add Phase B to Phase A.

e AddPhaseC

e Cool to 40°C and add remaining phases.

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

head.
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109" & () - 10%!&])‘0) -) ?%Tlase Ingredient Function % By Wt.
Stock A Deionized Water Hydrophxhc 35.62
carrier

Emulsion 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.
e Heat Phase B to 75°C.
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e Add Phase B to Phase A.
e Cool to 45°C and add Phase C.

¢ Homogenize on Silverson homogenizer for 5 minutes @ 10,000 rpm.

EXAMPLE 12

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 XIV
Emulsion Composition Parameters for the SPF
# Key Ingredients
1 6.32% OMC + 4.5% Octyl salicylate 13.3
2 6.32% OMC + 4.5% Octyl salicylate 20.9
+ 1.34% Clay + 1.34% TiO,
+0.27% Lignosulfonate
(Vanisperse A)
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Waring blender (operated at 22,000 rpm for 4 minutes) a stock emulsion such as the
one described in EXAMPLE 11 with measured amounts of a clay-based gellant
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) 93+/-0.8 0.24
2 7% OMC + 2.95% Clay 31.3+/-52 0.55
+2.95% TiO,
+ 0.59% Lignosulfonate
(Vanisperse A from
Borregaard LignoTech)
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4 g 03 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
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This example shows that the clay-based gellants of the present invention
could contain considerable amounts of water-immiscible (lipophilic) organic liquids
(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 6i1

could be seen even after 90 days of standing of an oil-containing mastergel 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-
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immiscible 'organic liquids (oils) in an aqueous solution of lignosulfonate and humate
for 4.5 minutes. This was followed by the homogenization of a measured amount of
a smectite clay in the emulsified oil-containing TiO: slurry for an additional 12
minutes. Homogenization was carried out using an industrial blender, wherein the
TiO: and the oils were homogenized in the lignosulfonate-humate solution at 20,000
rpm. Homogenization of the clay in the TiO: slurry was carried ouf at a blender
speed that corresponds to 16,000 rpm, while operating the blender at 40% of the
maximum power-input. The mastergel composition, based on the key components,
is given in Table XVII. The oils used are Finsolv TN (Ci215 alkyl benzoate) and

DowCorning 245 silicone fluid.

TABLE XVII
Wt (Wt. [Wt. % of | Wt. % |Wt. % |Wt. % |Wt. %
% of | % of | Lignosulfonate | of | Finsolv | of DC- | of
Clay | TiO:2 Humate | TN 245 Water
Fluid
4.96 |33.06 | 4.63 0.33 8.82 4.41 4235 -

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.
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1. A multifunctional additive composition for a cosmetic, a personal care, or a

topical pharmaceutical formulation, comprising a particulate material, and a
natural polymer other than carboxymethyl cellulose or xanthan gum, for
addition to the formulation, said formulation including a hydrophilic liquid
selected from the group consisting of water, a hydrophilic organic liquid, and
mixtures thereof, said additive improving the éfﬁcacy of a sunscreen active
material in said formulation, said sunscreen active capable of absorbing
ultraviolet radiation in the UVA or UVB wavelength ranges, said additive
performing at least one of the following functions when added to said
cosmetic, personal care, or pharmaceutical formulation: (i) increasing the
viscosity of a hydrophilic liquid selected from the group consisting of water, a
hydrophilic organic liquid, and mixtures thereof, (ii) emulsifying and
stabilizing oil droplets against creaming and coalescence in a hydrophilic
liquid selected from the group consisting of water, a hydrophilic organic

liquid, and mixtures thereof; and (iii) functioning as an antioxidant.

2. The additive composition of claim 1, wherein the sunscreen active material is
selected from the group consisting of titanium 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.
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comprises 1% to 100% smectite clay and with the balance of the particulate

material being an 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 TiO, 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 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;
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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.

The additive composition of claim 3, further including a protein selected from
the group consisting of gelatin, soy protein, wheat protein, casein, and

mixtures thereof.

The additive composition of claim 22, containing about 0.1-5% of a protein

gellant.

The additive composition of claim 23, wherein the protein gellant is gelatin.

The additive composition of claim 3, further containing about 0.1-5% of a
gellant selected from the group consisting of xanthan gum, polyacrylate,
hydrophobically-modified polyacrylate, and mixtures thereof.

The additive composition of claim 3, wherein the particulate material
comprises emulsified oil droplets, and wherein the natural polymer emulsifies

and stabilizes the emulsified oil droplets against flocculation and coalescence.

The additive composition of claim 3, wherein the natural polymer is an

antioxidant containing a polyphenol functionality.

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, ethlhexyl triazone, oxybenzone, methyl anthranilate, avobenzone, and .

mixtures thereof, comprising adding to said sunscreen composition the

additive composition of claim 1.
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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, propylene 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, éomprising adding to said

sunscreen composition the additive composition of claim 3.

30. A composition selected from the group consisting of cosmetic, personal care,
and topical pharmaceutical formulations, obtained after incorporating into the
formulation the multifunctional additive composition of claim 1, wherein the
cosmetic, personal care or topical pharmaceutical formulation includes one or
more particulate materials, one or more natural polymers, and a hydrophilic
liquid selected from the group consisting of water, a hydrophilic organic

liquid, and mixtures thereof.

31.  The composition of claim 30, wherein the particulate material is selected from
the group consisting of a smectite clay, an inorganic oxide, colloidal silica,
laponite, alumina, an oil, a pigment, a latex polymer, an emollient as oil

droplets, and mixtures thereof.

32.  The composition of claim 31, wherein the particulate material comprises a
smectite clay selected from the group consisting of bentonite, montmorillonite,

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

33.  The composition of claim 31, wherein the particulate material comprises an
inorganic metal oxide-based sunscreen active compound selected from the

group consisting of TiO,, ZnO, and mixtures thereof.
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mineral oil, silicone oil, petroleum-derived oil, a hydrocarbon, an organic

sunscreen compound, and mixtures thereof.

35.  The composition of claim 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 a mixture of inorganic oxides.

38.  The composition of claim 37, wherein the particulate material comprises 1%
to 99% smectite clay and with the balance of the particulate material being an

inorganic oxide or a mixture of inorganic oxides.

39.  The composition of claim 38, wherein the particulate material comprises 10%
to 90% smectite clay and with the balance of the particular material being an

inorganic oxide or a mixture or inorganic oxides.

40.  The composition of claim 35, wherein the particulate material is a smectite
clay selected from the group consisting of bentonite, montmorillonite,

saponite, hectorite, bidelite, stevensite, and mixtures thereof.
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44.  The composition of claim 30, wherein the hydrophilic organic liquid is

selected from the group consisting of glycerol, propylene glycol, isopropanol,

ethanol, polyethylene glycol, and mixtures thereof.

45.  The composition of claim 30, 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.
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46.  The composition of claim 45, 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.

47.  The composition of claim 30, 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.

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.

54.  The composition of claim 30, wherein the composition includes emulsified oil
droplets, and the natural polymer emulsifies and stabilizes the emulsified oil

droplets against flocculation and coalescence.
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55.  The composition of claim 30, wherein the natural polymer is an antioxidant

56.

57.

58.

59.

60.

containing a polyphenol functionality.

A method of manufacturing an additive composition for a cosmetic or a
personal care or a pharmaceutical formulation, comprising dispersing a
particulate material selected from the group consisting of solid particles, oil
droplets, and mixtures thereof, in a hydrophilic liquid selected from the group
consisting of water, a hydrophilic organic liquid, and mixtures thereof,
wherein the hydrophilic liquid contains a dissolved, natural polymer other than
carboxymethyl cellulose or xanthan gum.

The method of claim 56, wherein the particulate material is selected from the
group consisting of a smectite clay, an inorganic oxide, colloidal silica,
laponite,_ alumina, a pigment, oil droplets, a latex polymer, and mixtures
thereof.

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.

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.

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, pétroleum—derived oil, a hydrocarbon liquid, and

mixtures thereof.
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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.

63.  The method of claim 62, wherein the particulate material comprises 1% to
100% smectite clay and with the balance of the particulate material being an

inorganic oxide or mixtures of inorganic oxides.

64. The method of claim 63, wherein the particulate material comprises 1% to
99% smectite clay and with the balance of the particulate material being an

inorganic oxide or a mixture of inorganic oxides.

65. The method of claim 64, 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.

66.  The method of claim 61, wherein the particulate material comprises a smectite
clay selected from the group consisting of bentonite, montmorillonite,

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

67. The method of claim 61, wherein the particulate material comprises an
inorganic 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.
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69.  The method of claim 68, wherein the polyphenolic, natural polymer is selected
from the group conmsisting of lignosulfonate; kraft lignin; sulfonated krafi
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.

70.  The method of claim 56, wherein the hydrophilic organic liquid is selected
from the group consisting of glycerol, propylene glycol, isopropanol, ethanol,

polyethylene glycol, and mixtures thereof.

71.  The method of claim 56, wherein the particulate material is included in the
additive composition in an amount of about 1% to about 65% by weight,

based on the total weight of the composition.

72.  The method of claim 71, wherein the particulate material is included in the
additive composition in an amount of about 10% to about 65% by weight,

based on the total weight of the composition.

73.  The method of claim 56, wherein the natural polymer is included in the
additive composition in an amount of about 0.05% to about 300% based on

the weight of particulate material in the composition.
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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.

80.  The method of claim 56, wherein the additive composition includes emulsified
oil droplets, and wherein the natural polymer emulsifies and stabilizes the

emulsified oil droplets against flocculation and coalescence.

81.  The method of claim 56, wherein the natural polymer is an antioxidant

containing a polyphenol functionality.

82. The method of claim 56, wherein the natural polymer is dissolved in the
hydrophilic liquid to form a solution of said natural polymer, prior to adding

the particulate material thereto.
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83. The method of claim 82, wherein the natural polymer solution and the
particulate material are mixed with sufficient energy to homogeneously
disperse the particulate material in the natural polymer-containing hydrophilic

liquid.

84. A mastergel composition comprising about 1-65% by weight of a particulate
material 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 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.

86.  The composition of claim 84, wherein the particulate material comprises a
smectite clay selected from the group consisting of bentonite, montmorillonite,

saponite, hectorite, bidelite, stevensite, and mixtures thereof.
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87.  The composition of claim 84, wherein the particulate material comprises a
metal oxide-based sunscreen active compound selected from the group

consisting of TiO,, ZnO, and mixtures thereof.

88.  The composition of claim 84, wherein the particulate material comprises a

smectite clay material that is at least partially exfoliated.

89. A method of manufacturing a stable, homogeneous gel for use as an additive
in a cosmetic or a personal care, or a pharmaceutical formulation, having
dispersed particulate material that is stable against coagulation, comprising the

steps of:

a) dissolving a natural polymer in a hydrophilic liquid selected from the
group consisting of water, a hydrophilic organic liquid, and mixtures thereof

to form a 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

c) 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.
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91.  The method of claim 89, wherein the particulate material contains between 0%
and 100% smectite clay and with the balance of the particulate material being

an inorganic oxide or a mixture of inorganic oxides.

92.  The method of claim 91, wherein the particulate material comprises 1% to
99% smectite clay and with the balance of the particulate material being an

inorganic oxide or a mixture of inorganic oxides.

93.  The method of claim 92, 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.

94.  The method of claim 89, wherein the hydrophilic liquid comprises water or a
mixture of water and a hydrophilic organic liquid selected from the group
consisting of glycerol, propylene glycol, isopropanol, ethanol, polyethylene
glycol, and mixtures thereof, wherein the concentration of water is greater

than the concentration of hydrophilic organic liquid.

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 TiO,, ZnO, 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.
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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 krafi 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.

99.  The method of claim 89, wherein the weight average molecular weight of the

natural polymer is in the range of about 5,000 to about 100,000.

100. The method of claim 89, further including the step of diluting the gel with
additional hydrophilic organic liquid such that the weight ratio of hydrophilic

organic liquid to water is in the range of about 1:1 to about 6:1.
101. The method of claim 89, wherein the natural polymer is not a gum or a starch.
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
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selected from the group consisting of a solid particulate material, a lipophilic
organic liquid or an oil, 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, montmorillonite,

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

106. The method of claim 104, wherein the particulate material comprises an
inorganic metal oxide-based sunscreen active compound selected from the

group consisting of Ti0,, ZnO, and mixtures thereof.

107. The method of claim 104, wherein the particulate material comprises oil
droplets selected from the group consisting of vegetable oil, flower oil,
mineral oil, silicone oil, petroleum-derived oil, organic sunscreen,

hydrocarbon oil, and mixtures thereof.

108. The method of claim 104, wherein the particulate material is selected from the

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

109. The method of claim 108, 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.

Y
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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 TiOz, ZnO, 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 thereof.

115. The method of claim 114, 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; tannate-formaldehyde
condensates; hydrophobically-modified lignosulfonate; hydrophobically-
modified lignin; hydrophobically-modified humate; hydrophobically-modified
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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.

116. The method of claim 103, wherein the hydrophilic organic liquid is selected
from the group consisting 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.

121. The composition of claim 120, wherein the natural polymer is included in the
composition in an amount of about 10% to about 60% based on the weight of

partiéulate material in the composition.
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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.
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131.

132.
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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
sunscreen formulation, a shampoo, a hair conditioner, a hair colorant, a hair
styling aid, a liquid makeup, a foundation, a shaving cream, a shaving cream

lotion, a topical drug, an antiperspirant, and mixtures thereof.

The cosmetic or personal care or pharmaceutical composition of claim 130
containing the multifunctional additive composition of claim 1 to form a final
composition, wherein the composition of claim 1 is included in the final
composition in an amount ranting from 0.1 to 35% by weight, based on the

total weight of the final composition.

The cosmetic or personal care or pharmaceutical composition of claim 131,
wherein the composition is manufactured without adding an emulsifying

surfactant, to provide a composition that is not irritating to skin.

A method of increasing the viscosity of a cosmetic or personal care or
pharmaceutical composition containing a hydrophilic solvent comprising
adding to said composition the multifunctional additive composition of claim
1.

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.

The method of claim 134, wherein the hydrophilic solvent comprises about

5% to about 80% by weight of the final composition.




