'CPQ?eSe99$"*D6zT1 1 NO Y 2002 Use of nanodi spersions in cosngti lﬂ
formul ati ons *@00002* The present invention relates to the use o s’@é’ iC

‘hanodi spersmm\ mm\m&\ tic end forrmu lations) to cosnetic end formul ations

“conpri sing ersions and to the different cosnetic uses of these
end formul ati onsweié8®snmeti ¢ preparati ons- conprising, in additi

basi ¢ substances responsible for forming the cosnetic fornul Mummﬂﬂﬁﬂmﬁmm
functional active agents. These are added to the cosnetic base fornu

and_ ar @ uusadvn Qe SRR | Cooshidlic bhE RIABAliondT Ot ecti on, colouring, cI'¥ising,
di sinfectrom, Tor norsturtsrng SKIn and TOI’ regenerating and activating
skin or hair. In order for these substances to have an effect at the

desired site, they nmust be transported to the respective site, for exanple
to t he KleiRiesant fnveationyglateste thedse of speeific ARNeIisRASTIONS inFasMEtiGRRd faIme to t he
epi der NjondNg P8MEBt ofd ﬁﬁr%u@fnoﬁé"@on%ﬂsﬁw_? da¥d ﬁ‘?rﬂﬂ%p@?suo?@ -drdhd 8d S@drbher and
transport vehicles (carrier systens) hi's purpose, nmany cosnetic active
agent s, copmetiensannidnesstand femmuiaionsyi t am ns) the amino acid group or the

wat er - sol ubl e nel ani nes, are encapsulated in |iposonmes. OmMng to the
properties of the Ilposones | i pophi l'ic substances can be encapsul ated only
in m ncﬁosamﬁslgrmr@araﬂqnn@ompﬁ@pguIn additiere testhe basipn substanrnesvespepaibledacforror thi s

reaso”ur&%ouﬁ%'sln%ﬂc ?@n‘ﬁgﬁa WHhS o fun?:hér?al%@'JlJe%Mﬂ%n?F?@sret%rglaﬁﬁed fbrtﬁ uged for

such co -sol'ubl e vi tam ns sical ‘and
cheni cahetmbﬂ@eﬁ@méat@hs ehd arecusedatos examplet wetrﬁetmnanveotwrom ¢alopringl ecul es,
t he us I i t latikans is
sover ol AeRg: Sofial ot abaTEnG S AR T O R IR oy R TR vl
susceptlble t o anphi philic substances, such as ionogenic or non-ionogenic
enul si fj r nts,
hiche nl}é ‘rsgc?eé ;ér%b%ésée@%{éﬁgeéss t%\flgné'i}gfﬁﬁ felrfﬁc%égéénr%% te qﬁ%&ﬂ&rﬂe t?zH'{sF@ﬁé@
pr epar o nmgsmctwmm far exapipbsstorthe akin sorfacd, Inwitoaas, inails, aigetat gnamnel ex baipi ent s
in cos I for i s in the
pr caoncit o g ihe BBl yM Sormb Srellk bR, B el BFERGARTEaAPRFS, | 0
added deanspet vs!y‘sles(naMmisngemsbﬂ'@rtbislpumosamamrmsyne_mmhmnm i})ral Yo}
expose
el R Wah-bAtkie afile he Mo B5E Brayk Ui The ki 3ol Midrifen o . |
the  lentapsuiated ROpRserpes.owiog ¢d thelreopastiesdfiteelligddomes, lipophitd snattstnncepH 6. 5.
Lower i d hS, 1
roror anarig, Sreagepd b 47 mRidr s EidblTn b G EFels KPR 1BbedtiEern:
nanodi memesuF@nﬂwlsmfeasm tsabiaded:ommulslms elsn called ndropprticleeare uséd tarphi phi | i ¢
substargq]gﬁ,coggou%% o;aqxtsgﬂblleq)it?m%srretl c end formul ati ons over a w de pH
range in very sinp manner whiTe retaining their norphol ogi cal and
physi cochem cal propert| es. Accordingly, this invention relates to the use
of an I LR j ] (b) a
Soemul oy a0 HedpraRialdheftH blobSes ) vt MERDIABE ahPHE HnBRREIE: | (ot
‘t he nariogimefeeuissothe st whsaid cairienbysterhy in(@nventionacashietic ompalationsis ( a) (b)
and (C)seVQIIeU lirft I&om)geneous clear liquid is obtained (socalled
nanodi spersi‘on preéphase), and (~i) adding the liquid obtained in step (a)
to the water phase of the cosnetic end formnul ati ons, wherein steps (a) and
(=3)ar | n is
(20 oo Yt AL BB o B s ST L2
under mrlmazbgeproazrwneormged|0tenm$tlerm fnttyngmlrwscmnpmcﬁehmnulalﬁensgdeie@adar d
stirri r&%rﬁ&% ?‘H@ﬁnérg gz@gwaﬁv@sr IReh | % th@ﬁ%?%r% | BsREtidRd g?ﬁak.&as
agi tators, w thou g any sp eC|a cal irring ai

or WhICh are present as so-called active agents or excipients in cosmetic end formulations.

The structure of the membranes changes in the presence of such substances, which may
result in the destruction of the added carrier system during preparation.

Customary membranes are also exposed to the attack of acids and bases. Thus, it is re-

quired, for example, that carrier systems containing phospholipids can only be used in the



.Cbnponents (a), (b) and (c) (= step (a)) are m xed in anhydrous nediu

i.e. it is not necessary to add any water. Step (~i) is carried odt! 2002
adding the liquid obtained in step (a), the nanodi spersion prephase, to the
“wat er phase of the cosnetic end fornulations. The particul ar choi ce of
conponents (a), (b) and (c) results dipectly in ultrafine, nonodi sperse
nanodi spersions. In this case it is possible to forego honogeni sation via
nozzl e, rotor-stator or ultrasound honogeni sers, which is usually carried
out to convert coarsely di sperse or at | east heterod%wﬁfrse systens .to fine

monodi s [FEI08&T SifstastrlledHrbpptiniim plalantiBH Gl Quedhg Sei@isie efike ABJetEE vt hi gh

shear OfheORMIdIi4 OthE Hidifisrane-fokmignBlebuidd02 -3 Step (~) is usually carried
out at roomtenperature, which is the range of the respective oil/water

phase inversion tenperature (PIT). The nanodi spersions characterised by the

pr ocessSaF;ﬁ.eﬁ]g(ya)t hagelowe)enmaaha r@%al»sﬁér@@nbevgm@b@rbomb%mgr@c@lrh Jirgleer  of
<50 nm typically of less th nm The distribution is nonodi s perse and

cor r espbigsepes of @%@hl%ﬁﬁt&sww%@pllmrp%t?@rnatpﬁ@smeﬂq PiforRyiatiansayer 8t i s

pref err g ¥H BHRedn D8NG SIB A aHine Pwhild Felf‘alﬁlﬂﬂtﬂ?élﬂﬁorpﬁ@lbg@& em?fl gé@@cﬁe‘ﬁﬁm ng
nol ecul es, 'substances "which are suitable for formng So-calle | ayers,

(b) as eaawenasties. ers, substances which preferably form O Wstructures and,
(c) as lipophilic conponent, a functional |ipophilic active agent
customarily used in cosnetics. The nanodi spersion preferably contains as
conponeAecqreingly, irisgersionpelatesdo medisgtd @ WOQGP@rﬁQDI yhisl gpapeeps

phospho@pl Q’mé}nﬂarléﬁgﬁaﬂﬁrﬁgrﬂb‘eeblg a ceramde, or m xtures of these
ar

oun A ver artic preferred phospholipid is that of fornula i
H2 OR~(t()1 ?CRQm@S(haf@FQ OP—ORB OH wherein R, is Cl0-C2oacyl; R2 is
hydr oge Q%lp |s hydrogen, 2-trinethylam no-1-et hyI
2-am no h whi ch is unsubstituted or substitut ed by one or
sever al Im@smy enﬁ?@fﬂwloﬁﬁy thernarPdignsgien being obtaingibtedly or gl yceryl group;

252 s RN, GEORFR1 Sl My gl s

C10- C20al’kano cont ar ni ng on a
st r ai ghtal=aaiamodibpelcRdadrégsasy), andnt ai ni ng a doubl e bond and an even numnber

of %B) aadinzgotge2 |iC-|Lﬁd obtained in step (o) to the water phase of the cosmetic end formula-

tions, wherein steps (o) and (B)are carried out without any additional supply of energy.

Step (a) is usually carried out at room temperature, where necessary with heating and under

normal pressure conditions. Mixing is carried out using standard stirring apparatus, for
example propeller, angled paddle or magnetic agitators, and without using any special
mechanical stirring aids.

Components (a), (b) and (c) (= step (o)) are mixed in anhydrous medium, i.e. it is not

necessary to add any water.

Step (B) is carried out by adding the liquid obtained in step (o), the nanodispersion pre-
phase, to the water phase of the cosmetic end formulations. The particular choice of compo-
nents (a), (b) and (c) results directly in ultrafine, monodisperse nanodispersions. In this case
it is possible to forego homogenisation via nozzle, rotor-stator or ultrasound homogenisers,
which is usually carried out to convert coarsely disperse or at least heterodisperse systems

to fine monodisperse systems. Step (B) is thus characterised by the absence of high shear

or cavitation forces.



.carbon atons. Straight-chain Cl0-C20al kanoyl containing an even nurmenmpjggzl
carbon atons is) for exanple, n-dodecanoyl, n-tetradecanoyl, n-hexadecanoy
br n-octadecanoyl. Straight-chain Cl10-C20al kenoyl contai ning a double bond
“and an even nunber of carbon atons is, for exanple, 6-cis- or 6-trans-)
9-cis- or 9-trans-dodecenoyl, -tetradegenoyl, -hexadecenoyl, -octadecenoyl
or -eicosenoyl, preferably 9-cis-octa-decenoyl (oleoyl), and al so

9, 12-ci s-oct adecadi enoyl or 9,12, 15-ci s-octadecatrienoyl. A phospholipid of
formula (1 ), wherein R3 is 2-trinmethylam no-1-ethyl, is referred to by the
trivi al SieRrB) isaistal earriethent at [Heosiehweraue, Wﬁ'chdﬁfiﬁ*ﬁlf&nqe@f)tb'e iaseeetive R3 i s
2-am no h cephalin. Suitable are, for exanple,
nat ur al P@wg{:egéb?sleﬁlév%rgp %41%ér§4rur§]§{:]ﬁ.hi n, e.g. cephalin or lecithin from
soybeans or chicken eggs wlth different or identical acyl groups or

t th Th f t het
o i T B A e et Bl T oo St o bt [ htal el nébing et ©
phosphokj Bislag @e}énmertm'<%@rnm GRS b 689 tHANE0 e SPRUistisutidn idR@nEdis- Such
synt hetic phospho i pids are preferabl ¥ the |l ecithins and cephalins defined

above) RpI&ESNH CPH@S%?ItOQrQﬂH'ﬁ@aRﬂ'SH% i%® have a defined structure and which
are derived froma defined fatty acid having a degree of purity greater

t han about 95% R 1 and R2 may be identical or different and unsaturated or
sat ur at gcordipg e thiginyentienyit sprefarrad i wep, 2 panodiseergivnewhich 6Rag®eanoyl , and R2
' S unsafegr a&@ﬂweﬂﬂ?&n@%ﬁﬁﬂb%&e&]lé‘ QG AIRE8 NI 4rBlsBRId for TdMRIfYEI-EaRHON
"natural I'y occurring” phosSpholipid defines a phospholipid that” does not
have a unif Bfa¥etenposition with respect to R and R2. Such natural

phOSphOL}gp' Q§c@érﬁu|§u‘h5r%"\élﬁ%tdn%6é Whlcﬂ%r&@&bﬁﬁ@ﬁﬁb/wsstruﬁhu%seéﬁa the acyl groups
R1 and are derived from naturacm‘% occurring fatty acid m xtures. The

requi r ef@nt as papdilisieomprngntpy fumeti wihp@pweb@g%wﬁj@raarqlx useqdjfqofes a
degree gftigyrity of nore than 90 % by weight, preferably of nore than 95 %
by wei ght of the phospholipid of fornmula (1 ), which can be denonstrated by
means of suitable determ nation methods, for exanple by paper

chr omat I nzymati c
ol our ?gés ﬂlﬁﬁé(dusﬁe'?éu&w bﬂaYé‘réblg%ﬂ%%%Q c%ﬁ%ﬁggrﬁXa)“éf’E}%ds%?md t%& f Y
def i nedpaaly hM@teﬂphowohw@ra lyseahepRholiRi aypramld@tqﬁwlxtumtoﬁmesp§om-

pr ef errsgu 483 defined as C -CSal kyl substituted by one or several carboxy,
hydr oxy or am no groups is, for exanple, 2-hydroxyethyl,

2, 3-di hydr oxy- n- propyl, carboxynethyl 1- or 2- carboxyethyl,

di car bo g%q,q

3-car boéwﬁ%&cwgf ro&%ﬂgﬁgpy ,Iﬂgyiﬁrﬁgﬁgffg@y%oxy n- propyl or

2-am no- 2- car boxy-dy.pr(ppyl preferably 2-am no-2-carboxyethyl.

Phosphol i pi ds of f|orrru| a (1 ) containing these groups can be present in
salt fotip fagoex—am pl e ?s sodj um or potassium salt. Phospholi pids of
formula (1), v\,her(?_!g |5F§he inositol or glyceryl group, are known by

t he nanes phosphat n np5| tél and phosphati dyl gl ycerol. The acyl radicals
in the phospholipids of ®drnula (1 ) are also custonmarily known by the
nanes given in brackets: 9-cis-dodecenoyl (lauroleoyl), 9-cis-tetradecenoyl
(myri st ahea ), 9 ci s- hexadecenoyl (pal mtoleoyl), 6-cis-octadecenoyl
(petrosegl oyls% ns oct adecenoyl (petrosel aidoyl), 9-cis-octadecenoyl

(ol eoyl G §°a(5:¥ adecenoyl (elaidoyl), 9,12-cis-octadecadi enoyl

(I'inol eayl ) is l'@/dio@ehl’mcj scaatyadecatri enoyl (linolenoyl), 11-cis-octadecenoyl

{ar achi BonoffeiageactTRABY A roairoys perihedistataa ey Rob e dtsgbyt

n- hexadggeneydubispatad Byote) or severat eaeednNpydroksdeaniay lglaups: Bk aassaoiay |

(ar achi do%‘:e')y n- docosanoyl (behenoyl), n-tetracosanoyl (Iignoceroyl). A
sal't of 9¥ b‘PfBHE)vhol ipid of formula (1) is preferably cosnetically
accept ab,lgansgaltﬁe%e%mpggﬁdgwed by the existence of salt-form ng groups in
t he substituent and by the free hydroxyl group at the phosphorus atom
The formation of |nternal salts is also possible. Al kali metal salts,

especi atl yciasyIsPphetErhISR ktraigRt chaii @Ioergmehnoylrboatanﬂﬁé b el himBEaiea R
enbodi ment of this invention led |ecithin from soybeans of the

qual i tyalﬂnﬁdﬂﬂ sraj @it CB?'”§!67@203'2?”9¥' FRIERINIGR dRpieRand mdtarﬁbevﬁﬁr%@]b&bﬂf

USP23/ NF 18, is used. Conponent (a) is preferably used in a concentration
of about 0.1 to 30 % by weight, based on the total weight of the conponents
(a), (b) and (c).



11 NO V 2002 -6 Conponent (b) is preferably an emulsifier or errulfi]f”[ﬁrmz
m xtures formng the preferred O Wstructures. Especially preferred

trmul sifiers are - alkali, ammonium and am ne salts of fatty acids. Exanpl es
~of such salts are the lithium sodium potassium ammonium triethylam ne,

et hanol am ne, di ethanolamne or tri et Qanol amne salts. It is preferred to
use the sodium potassiumor amoni um (NR1 82R3) salts, wherein R, R and
R, are each independently of one another hydrogen, C, - Caal kyl or

C, - C4hydroxyal kyl . - saturated and unsaturated al kyl sulfates, such as

sodi um datesytaod.f at e and al kane sul fonates such as sodi um

dOdeC&”%ﬁHLgBP&?%ﬁog £ é}k,{n%af’éon‘f hhgaﬂ%bgn niHEL: ' Wg{ésﬁo%ﬁam d' um

gl ycoch e an ro c - 1nvert soaps suc

zet yl pyniddidacanayt nHetradkeaneyl pahexamlechray gr moctddwineyls of sorbitan, such as
sorbitan nonol aurate; - sugar esters of fatty acids, such as sucrose

nonol aurate; - al kyl gl ucosi des) such as n-octyl gl ucosi de or

n- dodecﬁtrglgbbdﬂﬁiim@;o-GzoalkdqolthHnua)'sihgasioubbdiwndgndad@decyhmmertQj$'admn - fatty
acid parti.al | u INIC P& ri i

C8- C, Bbe{ art‘?s n'g*gﬁoygér@g’:ﬁ ﬁ'?’/l (gljrk g%n%lagdia?k ng&fal n té{%decenoyl “hexa

CB- C, Bsdktwlogt, aiathegcenom)lootemassno;d,mrbfeeabI)C%rssrocta-deqmbylgblyoyﬂ) ahdalsber s of
fatty agids.. - BDr y acids; - lactates of fatty
aci ds, éd%hc'%gctgg%%}}ﬁ%gy ﬁ‘ﬂ aglt%yq% a%ie?%tn%riqy - fatty al cohol

phosphorat es. Enulsif i ers of t he pol yoxyet hyl ene type are very particularly
preferr a h enmul si | at e orbltan
Patty adinosRapiro o % et e e FyamifG LER ko R et a0y

al cohol #ijviad uaMeascnhlrehhd athospmmbixdeﬁ oyl aadt  avHeadin ﬁamz-dmmosuefmmwmd yoxyl
20 stea at eri.vatives tamn E

pol yet hJIV %Qa@Fﬁ?BFgTogHXﬁ%edn!ﬁreexampf natiiraly 9eo g cSor&lh 8Fiediit e &

cephalin or lecithin from soybeans or chicken eggs with different or identical acyl groups, or

mixtures thereof.

The phospholipid of formula (1) may also be of synthetic origin. The expression “synthetic
phospholipid” is used to define phospholipids having uniform composition with respect to R;
and Rz. Such synthetic phospholipids are preferably the lecithins and cephalins defined
above, wherein the acy! groups R; and R; have a defined structure and which are derived
from a defined fatty acid having a degree of purity greater than about 95%. R { and R, may
be identical or different and unsaturated or saturated. Preferably, R, is saturated, for exam-

ple n-hexadecanoyl, and R; is unsaturated, for example 9-cis-octadecenoy! (oleoyl).

The expression “naturally occurring” phospholipid defines a phospholipid that does not have
a uniform composition with respect to R, and R,. Such natural phospholipids are likewise
lecithins and cephalins, wherein the acyl groups R and R; are derived from naturally

occurring fatty acid mixtures.

The requirement "substantially pure" phospholipid of formula (1) defines a degree of purity of
more than 90 % by weight, preferably of more than 95 % by weight of the phospholipid of
formula (1), which can be demonstrated by means of suitable determination methods, for
example by paper chromatography, thin-layer chromatography, by HPLC or by means of

enzymatic colour testing.



- pol yet hoxyl ated | anoline and | anoline derivatives, such as Ianeth1%0N V 2007
pol yet hoxyl ated fatty acid partial glycerides, such as diethyl ene glycoq

fronost earate; - pol yet hoxyl ated al kyl phenol s, such as

et hyl phenol pol y(et hyl ene glycol ether) 11; - sulfuric acid sem ester

pol yet hoxyl ated fatty al cohols and thehg salts, such as C 2-C afatty

al cohol ether sulfate-2 EO sodium salt;” - polyethoxylated fatty am nes and
fatty acid am des; - pol yethoxylated carbon hydrates - bl ock pol yners of

et hyl ene oxi de and propyl ene oxi de, such as pol oxaner 188. The

nanodi sperphosphplipiier &dvmylacd htRaidefined as Embaalkyltis, fdy)examplee awsthyboreetbytul si fi er
of the xyet ne type, and very particularly preferably an emulsifier
of the g%%%ﬁ%%@?&%ﬁghe type, or a mxture of these substances. Conponent
(b) is present in the nanodi spersion used according to this invention in a

concentratjon of abou t % i ght n |. wei ght
of " compacisited s E7 B sk R by kb et patbony AR BF 5 Bl Rp o,
synt het ifer exanmdle) @riyidedxygthgly afddibydroxli-a-poopyt, capoyyeethyle] - @ 2adaniengbthel, | |
silicone.oil, wax, fatty alcohol uerbet al cohal .or the ester theregf, a
1 pophi HegTinERl el Pt ne L onE s or e Rt B bl ey 3,
m Xt ur e cafbokiraggropsy s 2ant es-2-cadaxgmepropyl cprefesaly P tanind-arcaybopyethgr abl y a
sunscreen or a fat-soluble vitamn. An active agent, active agent
conposition or active agent extract suitable for skin cosnetics is an
i ngr edi @nospiiolipiogiok tammalaoft) torgairihigandse b cansbegrpsent erdsdlioormelgomedanor
topic adm nistration. nplﬁs to be listed are: - active agents which have
|

Exa
cl eansi R &IFEHN GhPPRESUR SR sur f ace and hair. These include all those
substances which are used for cleansing the skin, for exanple oils, soaps,

syndets and soljd bst ances; active ents havin deodori si ng, and
anti per SpPPRhRIPES Bty dnerh Rads BRcosie LS AMHPL oREB e SROR BRG um or
zi nc salrdatmesogshaAiayihositd ladd phospHadeyigycarbidal or bacteriostatic
deodori si ng substances, for exanple triclosan, hexachl orophene, al cohols
and cationi c substances, for exanple quaternary anmonium salts and snel |
absor berthe degrradicals In te@ndspililidids®f farmanili paferdisd asstomdrpRidwray e of zi nc
ri zinol eate and dihng%ent additives) or triethyl citrates, optionally in
conbi nat POIFSEYSR 13RT4HEoxi dant, such as butyl hydr oxyt ol uene), or ion
]??‘f hang?-éi%bﬁaglnaﬂt(iammlmn%isqbfr@déde_gloya r(myﬁmglboyl), @gﬂé-ﬁé)tadécwﬂoiygbhln(vi\#\/ ]
ilters): suitable active agents are filter substances unscr eens ic
can abeo?BothE s aieca PUBRRSH it SHATEEDRYAPE T AT, freaeta”
Dependi rigcomoy (edidso-trads-ettatesancyhelalddyl) 09Vl 2gissaotsiicagivsoyi (lidolebgf,er r ed:
sunscreens whi ch se ecLively,agfth %nergé-rich, sunburning UV radiation in
the rande' 4 5fisAsidecaEaney lipeenarh, IneBodBderenay {YacshaCkIn PEr- 2t h8R/Y 't t he
| ongwav ggadnasy)f 5. 8M1atue¢is-ebbatbBadityl (@radhidéndyll, angslecardydl (|SuOHEYK haehs whi ch
only absorb the | ongwave radi ati f,éﬂe kaé ran from315. to 400 nm
(O A atsesris Gy bersdsaged deaimitol nacidegaatih stearayly AcosenpY
absor ber(grakhigsyls, h\edd‘ebaasoyotbehb@ogmﬁitamgzﬁdyc(ligﬁb@r@w.i vatives, salicylic
acid derivatives, benzophenone derivatives, dibenzoyl nethane derivatives,
di phenyl acryl ate derivatives, benzofuran derivatives, polymeric W
absor bergsfioditiiae pharphend ef fofmiig (1) préterabliy dob@ieticailp bgedptabls. Bhite ate
cinnam c aci d derivatives, cagfhor derivatives, Irlaél|ln0-$@trl zine
der i vat i4pH3ed BhipyaxRiense Al gakBIreing 98rReindes aukaiienhgs and Py heHsiedyproxyl
nent hyl apédp @nhé phésphoRRNASH! Tieg RPaile dMMeinaesaltsa dis@hoddible NAkgRABRI
m cropi gnent selected fromthe consisting of Ti02, zinc oxide or mca

rou
encapsulsé‘{t%(?sﬁﬁ?'ﬁ”yathﬁﬁPWPﬁ‘rﬁaHx?rgé’r%fz"giil i ci um di oxi de. Exanpl es of

p- am nobenzoi c acid derivative conpounds are: 4-am nobenzoic acid (PABA);
et hyl di hydr oxypr opyl - PABA of fornul a CHBCH%CH)CHZ~ (2) N~ ~ COOCzHS ;
PEG- 25- pABRagcUsly mygfarresismppdimentpf thisdnventienpritieq lpith\n from soybeans of the

CO- O ( CgGig1 (BB Hoo or B(78; 6 R (ddhiMdafiMEtenahe nidnofrapRUSP2AAYE1 4 heysayTe
meani ng and each is at nmost 25; octyldi methyl PABA of fornula (4) (CH3)~N ~

~ COO-isooctyl ; or glycylam nobenzoate of fornmula (CH3) ~
Component (a) is preferably used in a concentration of about 0.1 to 30 % by weight, based

on the total weight of the components (a), (b) and (c).



.1 1 NOV 20U2 _g_ (5) H2N ~ ~ COOCH2CH(OH) CH20H . Exanpl es of salicyl 1dN04Qin
derivative conpounds are: Hononenthylsalicylate of formula CH3 (g) CO CHs ;
‘triethanol am nesalicylate of formula ~O CHs OH CO + (7) ~ O N(CH2CH20H) 3
" anyl - p- di met hyl ani nobenzoate of formula OH (8) (CH3)2N ~ ~ COO anyl ;
octylsalicylate of formula OH CO (g) o ~O-isooctyl ; or

4-i sopropyl benzyl salicylate of formula OH CO~Oi (10) ~ OH ~ Exanpl es of
benzophenone derivative conpounds are:
benzophenone- 3- ( 2- hydr oxy- 4- met hoxybenzophenone) ,

benzophenone- 4- (2 hydr oxy-4 met hoxybenzophenone-5-sul fonic acid) or

benzophﬁbﬁgﬁmém( B prgf'ef%f& %Xmﬂrsﬁﬂ Qpéﬁ%ulgﬁ@m&nﬁggﬁ%mg%@%lfeq?ec%m

di benzo hane erlva e conp

but yI nettiostytisbenz oyl et hane- [1 (4 tert butyl) 3- (4- met hoxyphenyl ) pr opane- 1
, 3-di one). Exanpl es of diphenylacryl ate derivative conpounds are: 11NO
V 20D2 -10 octocryl ene(2-ethyl hexyl -2-cyano- 3, 3' -di phenyl acryl ate) or

et ocr yl &spéaalhynrerred @nuigfiads aci phenyl acryl ate). Exanpl es of benzof uran

o e pRRIPOASaLBL 5l o ERAEBRAT e B EXBRREN ks o e o
and, in pasbdiom, potassibm, amnmmwmi t[béthylam'rml ethaddlamine/ diethanolamine or trl-
- CLECLN SRR RHER. PRI AT SRSTE HonBhb 2, e o
nore than ¢NB1BRRB)xsalts} wheraim B, Radnd &l aEB’(EiCh independently of one another hydro-
gen, Cy-C,alky! or C;-Cshydroxyalkyl.
- saturated and unsaturated alkyl sulfates, such as sodium docecylsulfate and alkane-
suifonates such as sodium dodecanesulfonate;
- salts of colic acid, such as sodium cholate, sodium glycocholate and sodium tauro-
cholate;
- invert soaps (quats), such as zetylpyridinium chloride;
- partial fatty acid esters of sorbitan, such as sorbitan monolaurate;
- sugar esters of fatty acids, such as sucrose monolaurate;
- alkylglucosides, such as n-octylglucoside or n-dodecylglucoside;
- alkylmaltosides, such as n-dodecylmaltoside;
- fatty acid partial glycerides, such as lauric acid monoglyceride;
- Cg-Cyghetaines, Cg-Cosalkylamido-C,-Cialkylenebetaines and Cg-Cygsulfobetaines;
- proteins, such as casein;
- polyglycerol esters of fatty acids;
- propylene glycol esters of fatty acids;
- lactates of fatty acids, such as sodium stearoyllactyl-2-lactate;
- fatty alcoho! phosphorates.

Emulsifiers of the polyoxyethylene type are very particularly preferred. Examples of such
emulsifiers are:

- polyethoxylated sorbitan fatty acid esters, such as polysorbate 80;

- polyethoxylated fatty alcohols, such as oleth-20;

- polyethoxylated fatty acids, such as polyoxyl 20 stearate;

- polyethoxylated vitamin E derivatives, such as vitamin E polyethylene glycol 1000

succinate;



. benzyl i denemal onate derivatives, in particular the conpound of for Féw g
COOEt -Si OSi ~ ~~ COOEt | o (13) ~Or O COO Et COOEt R24 wher ein V; 2002
‘hydrogen or O-Me, and is approximately 7; the conpound of fornula

" 10-SI(CH3)3 Si-CH3 OH O Si (CH3)s (14) ~ N\ ~\ \CH3 ; or NN CH3 11NO
V 2001 -11 OSi(CH3)3 | Si-CH3 OH p-gi_(7q-lS)a (15) , N~~~ \CH3 N N CH3
Exanpl es of cinnamate conpounds are: octyl net hoxyci nnanate

(4- met hoxyci nnam ¢ aci d- 2- et hyl hexyl ester), diethanol am ne

met hoxyci nnamat e (di et hanol am ne salt of 4-nethoxycinnam c acid),

i soanyl - p- pelyhthoyplateddanaliee 4ad enbineyddrivatvescsunbiag-landte8lny| ester),
2,5-diisop

Earl co. oPSABRYR eI A bE dabs b S O GERRRL RSO lcelter 1o,

E g f) éeln P(Ft Igseplr)]/)atgxgryjyiedwymenoiam@h@B@}hylmrebelpzly(eitmwqug)hemer )11; )
- zyli |
(N 2(and 4y BB Ao RarisSSr pol Rty LSS A s s R e
tri noni unbeagw?dlcaimhemanahfatemlEmmLErﬁsém -trimet hyl anmoni um benzyl i deneborn
- 2- t | f t hal yd i canph | foni id
135 TSN e SRS AU SRRBRI *Sneh £, 872 2 0
]bhept ane- 1poptihargatedfoarion hydralk}s or the salts t her eof , or
l'id f id.[3- | f d b
Denzy | SengEATRARRRL LPONRREbal Fad fropThd kPR s SRR 7 n 0

ar e:

[ tri 4 6-tri.ant]i bo- 2'
oot ok s SO AR R AR aCh Ml R ke a2 e
US- A- 5, asayoﬁ;z&hynm 98¢, m%rm.mmﬂme&@@y amemBRifir 0f 15a PollOdettiyhene

resorcinyltriazi. df«?ﬁcri %d in EP-A-0, 775, 698, 11 NO YV 2002
type, or a mix ureo ese substances.

Component (b) is present in the nanodispersion used according to this invention in a concen-
tration of about 1 to about 50 % by weight, based on the total weight of components (a), (b)
and (c).

Component (c) is preferably a natural or synthetic or a partially synthetic di- or triglyceride, a
mineral oil, silicone oil, wax, fatty alcohol, guerbet alcohol or the ester thereof, a lipophilic

functional cosmetic active agent including sunscreens, or a mixture of these substances.
Component (c) is particularly preferably a sunscreen or a fat-soluble vitamin.

An active agent, active agent composition or active agent extract suitable for skin cosmetics

is an ingredient or a mixture of ingredients which is approved for dermal or topic administra-

tion.

Examples to be listed are:

- active agents which have cleansing action on the skin surface and hair. These include
all those substances which are used for cleansing the skin, for example oils, soaps,

syndets and solid substances;

- active agents having a deodorising and antiperspirant action: these include antiperspi-
rants based on aluminium or zinc salts, deodorants containing bactericidal or bacterio-
static deodorising substances, for example triclosan, hexachlorophene, alcohols and

cationic substances, for example quaternary ammonium salts and smell absorbers, for



.-12 in particular the conpounds of formula Oi (16) OHN"' N OH Icﬂg@%mz
OCH3 i CHB HON~ NOHCHHCSI -CH3 ~ | or (17) Q~ N ~ H3C Si

' ~\ ~0OCH3 HBCG-Si-0OSi~-O0O-Si-OSi-CH3 | CH3 0 O CH3 H3C- Si - CH3

" H3C-Si - CH3 CH3 CH3 Exanpl es of benzotri azol e conpounds are:

2- (2- hydr oxy- 5- et hyl phenyl ) benzotri az§ t he benzotriazol e conpounds

di scl osed in EP-A-0, 746,305, in partic Iar the conpound / ~/ N \\NN-\"N
of formula (18) ~ N~ ~N~1i HOI / OHT2 CHz T z wherein T2 is hydrogen;

or C-CBalkyl; w 11 NO V 2002 -13 - insect repellents: repellents are
conposi ti oammﬂe(‘?h‘:rIHMKwnmrahenbf zins azihslehte@ndtdifteséntiadditivém) os lriethydnd

92111 19, 2oLt S R FRSbn I e e S SRR, TP T

r epel | ent sicarexchandeereioand in "W Raab and U. Kindl, "Pflegekosnetik",
Qust av- Fi scher-Verlag Stuttgart/ New York, 1991, p. 161 - active agents
pr ot ect i ngaciyaiagentsadfiening alotestidn ralgalhatmmghta(tlt/dd:tkrs tsluealﬂe aotiMeLabentsl dret hose

2e parart; IGisfsiaBiE @un@ oSl wACh UEF ARHD8 4 LV R ol Sheaf 8T oo T ne
als P:] g: :ct vmnnffggﬁglat; %aﬂembmg;orsmeLdasme& ef{;tcrtj tll'n;1f<:zi||m7veng;;sxsunsaurelanaaregzl(;ﬁ0 :Jm

cell urose et TR MR Yt iy oBrork ORIy ABosurBRind O radlpERif ine”
based onhlrrrangearlgrr]rgaralt{)?t 280¢e8thhm (OB absorbeﬂsb aohwhioh rtranagnlt E\Hajgngwaetn i ;S
the fol | owgednt phdiR aa8 10 807 88, OYA Rinchl e EReisiiiin PRy altsab i o

al cohol s, wagwhvetadigioy @t thel UV rapyeé o 5o @bd neo{U\agabsokeasit i n or
hyal ur oni c acid; - active agents having ceratoplastic activity:
benzoyl per Suitatde suedcredns aa€,ifol, exaerpleiotigd nic UV fabsobadd fraes treodlass of the p-

aminobenzoic acid derivatives, salicylic acid derivatives, benzophenone derivatives,
dibenzoylmethane derivatives, diphenylacrylate derivatives, benzofuran derivatives,
polymeric UV absorbers containing one or more than one silicium-organic radical,
cinnamic acid detrivatives, camphor derivatives, trianilino-s-triazine derivatives, phenyl-
benzimidazolesulfonic acid and the salts thereof, menthylanthranilates, benzotriazole
derivatives, and/or an inorganic micropigment selected from the group consisting of

TiO2, zinc oxide or mica encapsulated with aluminium oxide or silicium dioxide.
Examples of p-aminobenzoic acid derivative compounds are:

4-aminobenzoic acid (PABA); ethyldihydroxypropyl-PABA of formula

CH,CH(OH)CH,,
(2) N—<37COOCZH5 ; PEG-25-PABA of formula
CH,CH(OH)CH,”

H(O-CH,CH,)n_
(3) N CO-0-(CH,CH,-O)x-C,H, ;
H(O-CH,CH,)m

wherein m, n and x have the same meaning and each is at most 25;

octyldimethyl PABA of formula

(4) /N COO0-isoocty! ; or glycylaminobenzoate of formula
(CH,)



- antimcrobial agents, for exanple triclosan or quaternary amoni um1{ 1 NOV 2002
conpounds; - dermally applicable oily or oil-soluble vitamns or vitamn
derivatives: e.g. vitamn A (getinol inthe formof the free acid or its
derivatives), panthenol, pantothenic acid, folic acid, and conbi nations
thereof, vitamn E (tocopherol), F;, essential fatty acids; or niacinam de
(nicotinic acid am de); - vitan n-based Pl acenta extracts: active agent
conpositions mainly with vitamin A, C, E, B2, B, 2, folic acid and biotin,
am no acids and enzynmes and al so conpounds of the trace el enments nagnesi um
silicium phosphorus, calgium manganese, iron or copper. - skin repair
conpl exes: o in e_J i i esintegrated cul tures of
bacteria of Bﬁg b?€$du~ ouggﬁﬁb%ﬁgﬁggﬁgﬂaqp1ant extracts: for exanple
arnica, aloe, beard lichen, ivy, nettle, ginseng, henna, canomle,

cal endul a) rosemary, sage, equisetumor thyne; - animal extracts: for
exanpl e roydixajrelesgf splieypobeid defivasiveicampoundsrgreis extr act s; 1 1 NOV 2002
-14 dermally applicable cosnetic oils: neutral oils of the mglyol 812
type, apri cdion@menthyledlicylateaderdwiai |, babassu oil, cottonseed oil, borage

oil, thistle oil, groundnut oil, gammaoryzanol, rosehip seed oil, henp oil,
hazel nut oil, currant seed oil ,qug)j oba oil, cherrystone oil, salnon oil,

| inseed oil, corn oil, macadam @ hut oil, alnond oil, evening prinrose oil,
mnk oil, olive oil, pecan nu peach kernel oil, pistachio nut oil,
rapeseed oilg) rice ger mdal , bebI;,triaaérimmesgicwates&wm@i |, soybean
oil, sunflower oil e treg”o %ﬁqpeseed oil or wheat germoil.

Conmponent (c) is gnt in the nan spersions used according to this

invention in a conceftraH on of preferably 0.1 to 80 % by wei ght, based on
the total weight of conponents (a), (b) and (c). Conponents (a), (b) and
(c) can be present in the nanodi spersions used according to this invention

as i ndi vi dualy, coffpouytds ofass m of . Sev. ' S ald syl
conmponents. a\H,Qt Ione c%rrpr\(l)(neﬁ #@% %Wﬁ%?fﬁé&?ﬂ%ﬁn@%e nglner(}giﬂgper si on
conposition is ustdl |l Yo functional active agent used in cosnetics for

treating or protecting the skin, nucosae and hair. The nanodi spersion used
according to this inventian optionally conprises as facultative conmponent

d | ubi Ly Si : f bl - | I h t hanol
G aoyt She”a Uhol ARSI, DB SRR B e 5 T 0 (o

and optionally (d) is distinguished by favourabl e phase properties of the
sol ubi l i sed functional cosn@tic agent. Thus if there is opal escence and
transparency in incident light, only a very slight turbidity shows that the
di spersion is physicaldy still different fromthe ideal state of a genuine
mol ecul ar sgbfti-

Fl ectY@ros6tE .05 GORIL G 1 opul ati on of
nore than 9 sent i noa &&Zgﬁgéﬁaéwlﬁ’?&g\#tégﬁér@gpensi on of

%o 18

particles (nanoparficl®$) having a particle size of |less than about 50 nm
typically of |less than about 30 nm However, these distinctions froma
genui ne sol ution capbet®l era hecause of the particularly good
honogenei ty proper si on whi ch can be evidenced, for
exanpl e) by &1Gur age st.ability, e.g. no separation after
storing for several at tenperatyres of up to roomtenperature
(stability to be expected by extrapol ation: nore than two years). 11NO
Y 2002 -15 Laser light scattering neasurenents and el ectron nicroscopic

anal ysi s (CrE\;(g- of%%ﬂé@h%b&rﬁkﬁd%rﬁéﬁves%%qﬁidé%reand excel | ent honobgeneity

of the nanoparticles prese _ nano “di'spersi‘on. Another advantage of
E geppgggf"esFB%HE&;%%Hé-%-‘l2%988&9-4&%%8)(%%?0;!h'éY\SHé)', BehZoShdrdAk-4L B9 aftxG-452sY
methoxybenzophenone-5-sulfonic acid) or benzophenone-8-(2,2'-dihydroxy-4-methoxy-

benzophenone).
Examples of dibenzoylmethane derivative compounds are:
butylmethoxydibenzoylmethane-[1-(4-tert-butyl)-3-(4-methoxyphenyl)propane-1,3-dione).

Examples of diphenylacrylate derivative compounds are;



. The nanodi spersions characterised by claim1l are used according to this
invention for cosmetic end formulations. This invention also rel ate$ 1t\)Vi26@
‘'so- cal | ed nanodi spersi on prephase characterised in step (a), which is
obt ai nabl e by m xing the conponents (a) mnenbrane-form ng nol ecul es, (b)
coenul sifier, ' (c) lipophilic componep. and, optionally, (d) a
C2- Ceal cohol, preferably propyl ene glycol and, nore preferably, ethanol
until a honopbgeneous clear liquid is obtained, mxing being carried out in
anhydrous nedi um These nanodi spersi on prephases can |ikew se be directly
used i n acedpeiepedethyheni-3-ayanen, X-Hiphemwacriaishet stecrziete EBhaicHanwds -
Cosneti c ea%h%ﬁﬁgyMQQZOns include a very wi de range of cosnetic products.
r (o :

Suitable p ts” ar for exanple, especially the follow ng: - skin-care
products, £9Q b Ki W?RQ“ i ng products in the form of
bars of soapégﬁ%?iquﬁgigég%s sygggﬁﬂg%ﬁkﬁgé i ng pastes, - bath products,

B e T

products, _ at’h pear _ : i n-"care products, such as
ski n enul shoinophemybeprauramandi iopartisulagskhe canpeynd-of derowdaat | ve body- car e
products, for exanple face nake-ups in the formof day or powder creans,

face powders (| ose~and conpressed), rouge or cream make-ups, eye-care
products, K exé & e\e 3 T I i nersy eg eans
o 18 T e oo A S g

liner, nail-care products, such as nail varnish, nail varnish Tenover, nai
hardeners or cuticle renovers; fem nine hygi ene products, such as fem nine
hygi ene mashig Riveris, or sprdy9-isooatyll N O vV 2002 -16 - foot-care

pr oduct s, Poi g<= e fooCHs&ihs, foot powders, food creanms or foot bal ns,
speci al deodor an and anti persgyrants or products for scrubbing off
cal | ouses; - sunscreens, such as sun mlks, lotions, creans, oils,

sunbl ocker [ : 5 r N qY=) g CaC

sunt anni ng'?gé?@%%%?@,@'g%"g%ﬁ% o B or R oA B R e e
products, pibeiumxeiapnierasicstiaet s for bl eaching or |ightening skin; - insect
repel lents, for exanple insect oils, |otions, sprays or sticks; -

deodor ant sbenzylidenesaionatederivgtives inspartigiiar the poraeeuwnsiaf ferprdys, deodor ant
gels, sticks or roll-ons; - antiperspirants, for exanple antiperspirant
sticks, creans or roll-opns; --products for chggang and treating inpure
skin, for exanple syhdet (dolid r liquid), peeld or scrubbi ng products
or peeling masks; =@ ealSi | at or y//pr\ , 4§Etexanple depil atory
powders, |iquid depitatory dr ducts© or pasty depilatory products,
depilatory(ﬂgls or{aer®sol foaff’s; - shavimg products, for exanple shaving

soap, foam ng shawng creans, non-foam ng shaving creans, shaving foans and
gel s, preshaving pr s f@ookty shaving, aftershaves or aftershave

| oti ons; ) COOEt

Roq

wherein

Ry, is hydrogen or O-Me, and

r is approximately 7; the compound of formula
(l)—Si(CH3)3

Si-CH,
0{4 O—Si(CH,),

14 ; or
(14) N CHy
N
~
N

CH



.- scents, for exanple perfunes (Eau de Col ogne, Eau de Toilette, E3u fgy 200
Parfum Parfumde Toilette, perfune), perfune oils or perfune creans; -
‘products for oral and dental hygiene as well as for dentures, for exanple

" toothpastes, tooth gels, tooth powders, nouth-wash concentrates,

anti - pl aque nout h-washes, denture cleagyng products or denture adhesion
products; - cosnetic formulations for hair treatnment, for exanple hair
washes in the formof sham poos, hair conditioners, hair-care products, for
exanpl e pretreatnent products, hair tonics, hair styling creans and gels,
pomades, hair rinses, deep conditioni ng-tgiE€at)yents, intensive hair care
treatnments, hair setting products, for_.e | e wavi ng agents for perns (hot
wave, mld wave, cold vvave)b air s ra.b ning products, liquid hair
fixatives, hair foans) hair r ays, \bl @adiChigl; agent s, for exanpl e hydrogen
peroxi de sdéf®tion bL#achi ngsllanpddd, bl eachi-ng creans, bl eaching
powders, bl eachi stesN @ tenporary, semtenporary or permnmanent
hai r dyes, produ r\réi ni ng=gel f - oxi di sing dyes, or natural hair dyes,
such as henna or canomile. The eg¢ formul ations |isted above can be in a
very wi de range of fornms of preseni’ation, for exanple 1 1 NOvV 2002 -17 -

inthe formof liquid fornulations as an OQWenulsion, - inthe formof a
gel, - in tBxemptasmfoinnamats ¢ommausdsnarari | k or lotion, - in the formof a
powder, l|acquer, pellets or nmake-up, - in the formof a stick, - in the

form of a wstyvipetheyycinpamiater(4pmeibekycinnamic acid2-atbylbexyl estpr) agigthanolaminaer osol ,
- inthe f Bl . The Liaui

sert sol  d FIgsingaE divandiho'Sal & EritndoRRRhfic 48, bahdbARt |
with the coxponmamnate (4opthogiinnamic acip-2-isoamy estpnk Ausdiseanyyimethylcmansate
several of fhe, %@az}iﬁ%ﬁﬁéoo %lvaﬁ\pésrreti c active agent(s). Solid forms of
presentati on contain € nanodi spersion in the dehydrated form the
dehydr at i 0@ JdianBHb TR A LdiRRhly ahei ng carried out by - -
freeze-drying or spray-drying In ¢ presence of customary auxiliaries. For
sonme end fq [ bt ] | ion with
the. corr esnonar G eRanaae kim B Rk IR OBh Atnd 2 B SheRBRbEET
syst ens correimphpn(@-lednzylidenebernac-qnehasyarrweamidomathglbanzyliderecampporddrt | v,

Y e cibl : _ . - ; |.
(i sper sed Iang 32, Ab5h o R AREE G AR oL ol Rer], HmBERRIERS. . 4
| i qui d. | n cahwhorssiatef[3-4H-t@hgihglamneorium)behiyidenebdiaan-2anepethiispibateletareed by
spr eadabl e AERSEnEaB Bl Ao R RS ST NAL R TR T UL o
| oti ons or axpbikyclo-hdl 1ihepiseepometitanesulicpicacis} or therdads thadeof nerkenaylidees-s
t t i ir & Py - |
threerdi e bnaoiC Rt Clfo e AR ERREN 2 BRTR ML thraot, | 00 1
hyd | 0=V I IEVARY o) t.er-sol ubl bst d

b ekener s anrists fHHrTinoR b Wb P B RRANR AL, PO D o at ol the

t he

slightly Cro%WéiiRé’-ri,@,@-tﬁé{rﬁlfrB-' %%os‘b'gé}?)ﬂﬁ:"gxﬁ[&'F?E%"%e%“od nt'{;@ bR

st,
ol eogel s are’tree of water and contain s’as onents. The
cosnet i ¢ erteding dervativesrdaserihed initHyAIB268; bhveh 41,252 323 WQRIBBME0Dheredi ent s
whi ch may i f ) : k far ST
cont ai ns. t NIt slReoh-0. 5. TRKT BRRIOREEIE flRoedih MR 7R e,
invention preferably in a concentration of 0.01 to 100, preferably of 0.01
to 20.0, nore preferably of 0.05 to 5 % by wei ght. These end formul ati ons
are anot her subject matter of this invention. The end formulations in this
case contain the nanodi spersion in their aqueous phase in a concentration
of 0.01 to 20.0, preferably of 0.05 to 10 and, nore preferably of 0.1 to 5
% by wei ght.



.The end formul ati on used according to this invention can al so contain ot her
conponents, for exanple enollients, enulsion stabilisers, skin 11 NOV 2002
nmoi sturisers, suntanning accelerators, t hi ckeners, such as xant hane,

noi sture retention agents, such as glycerol, preservatives, such as

par abene, antioxidants, as well as fragyances and col ourants. The basic
formul ations for the cosnetic end formulations according to Exanples 14 to
21 are prepared in accordance with the instructions in "Kosnetik;

Ent wi ckl ung, Herstellung and Anmendung kosnmeti scher Mttel" (Ed.: W

Unbach, Gem@awwleﬁﬁewpa@dsmmrgwh New York) and with the
docunentatlons from"DGK Fortbil dungskurs 1998, Entw ckl ung noder ner

Haut pfl egemttel". The end fornul at4ydns are prepared by the customary known
met hods, sonme of which are described in the above literature. In the case
of liquid and sem solid end formu hons, the nanodi spersions are al ways

i ncorporated into the aqueous phase of the end forrmulations. To this
purpose, they are taken up in a s | proportion of the agueous phase and
are added, (g8 active agent ph N h}aas phase during the preparation of a
fornulatlon at about 20 to 30G. g al .o possible to add instead of the
nanodi spersi on the correspon PSP Si on prephase to the water phase
of the end formulatiogn. He n [ Rr ephas added to the water
phase with stirring-an pr@fe ably at a Yenpgerayure”in the range of the
respective oil/water ase inversion tenmperatura (PIT). In the case of
solid end fornmulations it is advantageous to adm x the dehydrated form of

t he nanodi spersion to the solid substance m xture. 1 1NOV 2002 -19 The
cosmetic end formulation is preferablydigged for the treatnment and
protection of skin, nmucosae or hair and, very particularly, as sunscreen or
as an after-sun preparation. The nano ersions used according to this
invention can al so be used as transpo ehicles for oil-soluble dyes. In
anot her of its aspects, this inventionYhus relates to the use of the
nanodi spersi on definegnjn claim1l as cgrier systemfor oil-soluble dyes.
Suitabl e dyes are of ynthetlc ofQal db oP PUr al ori gi ®Hand are conposed
fromall knomn christiophBites, for_sxamst e azoi Cc, HauHsHoagui none,

carateanG qurnoaneO xanthene rywhet trlarylnethaog, stil bene,

i ndi goi d, phtapgc%aQ5 Res” as wel | ~aptrery kpodncn,

chr onophor es, §hc (?re aIso listed in Col our Index un er 11000 to C
77999. O these dye% hose are particularly |nterest|nd?wh|c are at | east

partially soluble ifhC d?g& ?c nedia such as oils. Th|930ﬁorgm£s for

exanpl e, those dyes wtiih are call ed sol vent dyes or dlsderse dyes, the

di sperse dyes al so including the group of the unl oaded, rectly absorbing
hai r dyes, for exanple derivatives of nitrobenzene or of

ni t r odi plampleamf henzoiexole eanmiundsbreent dyes which may be used in
accordance with this invention are: Solvent Black 3 (Cas-No.: 4197-25-5);
Sol vent Bl eR-hyd(o@pS-rethylphe@deoBtdyzoleSol vent Bl ue 35 (Cas- No. :
12769-17-4); Solvent Green 3; Solvent Geen 7 (Cas-No.: 6358-69-6); Solvent
Orange 1 ( Gwshauzotria2gs todposhds disdlesedtin REA-RA/ 4605, Npartic@r 88 @mpaBodvent
Red 43 (Cas-No.: 15086-94-9); Solvent Red 48 (Cas-No.: 13473-26-2); Solvent
Red 49:1 (Cas-No.: 6373-07 \; Sol yemy, Red 72 (Cas-No.: 596-03-2); Sol vent
Yel |l ow 44 (CAS No.: 2478- , Yell ow 18 (CAS No.: 6407-76-9).
Exanpl es of di sperse dyes ghikch may, e used in accordance with this
|nvent|on %f@r @%i%ﬁrse BNack N9 (¢A§‘hﬂ.: 12222-60-4); Disperse Blue 1 (CAS
Nos.: 247524518 sperse Blue 3 (@GAS No.: 2475-46-9); Disperse Brown 1
(CAS No.: 23355-64-8); Disperse Oange 3 (CAS No.: 730-40-5); the conpound
of formula 1 1 NO VH0{ 02 CHzOH)2 ; Disperse Violet 1

(CAS- No.: 128-95-0); Dispe C GCQ NHO Violet 4

(CAS- No. : 1220-94-6); the Eonpou ,of formula I | NHZ O exanpl es of

(unl oaded) directly absorbing hair dyes are: HC Bl ue No. 2 (CAS—hb.:
33229-34-4); HC Bl ue No. @wéreactlon product of N-methyl -

di am noamtlsrele i isdierogepi o@ﬁﬂyﬁrln and nonoethanolanlne) HC Blue No. 5
(CAS HaC~ /CHZ % H N NCH No.: 68478-64-8); the conpound of fornmula | ~
CHZOH ~ HC Blue No. 7 (Cas-hb.: NC2 NHCH3




.90817-34-8); HC Blue No. 8 (Cas-No.: 22366-99-0); HC Blue No. 9 (Cas; NCN
114087-42-2); HC Blue No. 10 (Cas-No.: 102767-27-1 ): HC Blue No. 1111 NOV 2002
(Cas-No.: 23920-15-2); HC Blue No. 12 (Cas-No.: 132885-85-9); the conpound
of formula NO2 COOH H2N ~ ~ NH ~ ~ N(CHB)z ; HC Blue No. 14 (Cas-No.:
99788-75-7); HC Orange No. 1 (Cas-No.:4$4381-08-7); , HC Orange No. 2
(Cas-l\lo.: 85765-48-6), HC Orange No. 3 0 NHCHZCHzNH2 CIH

(Cas- No.:81612-54-6); the corrpound of forrula\ ~1 j ; HCIl | NHZ O Red
No. 1(CasNo 2784-89-6); HC Red No. 3 (Cas-No.: 2871-01-4); HC Red No. 7
(Cas Nor MQG‘HBB@L@D"S) reps %arwmm(ﬂeagwm@h Shs'z@lg@ee\@gt'm89cts l‘l@I“FQ%P 9
(Cas- No. . 11

( Cas- No. ﬁé:’{%l% §§g Zhd g'é'ﬁe&%gtl\l@theﬂeo T(&%il%gmm lr%éétg@'ng%l&)ly eNC%‘Srﬁ@dTH‘éO
(Cas-No.: : QWEBEGQL@MV yseq lﬁ%@ellﬁmﬁﬁdlﬁlwlt@mamerﬁmEeETd) @thﬁl—EUWM}@QﬂﬁEﬁH NO2

(Cas- No. Q?estz%ez‘évr‘?a in “WQ%&%‘B%@LU‘%I%I o5 o@‘m'éllllt”K:t%Qt'él'g@”scﬁg:@&l%(}< HC

Vi ol et No 1 HC Ye ﬁ 4926- 55 0) HC Yel | ow No
( Cas- No. SM@ar%veyorkH@Wen @w No 5 (Cas-No.: 56932-44-6); HC Yellow No.
6(CasNo 104335-00-6); the conpound of formula H3C H N ~ ~ N CH CH OH HC

Yel | ow No. aglivesagents. progetipageinst chemicaland nieghanicpiAtiazHh e iveludeall Nese 9

Mo 11 caSomaeness i £h Sari orech R 288 e g ilipm ol | 0

Yel | ow No. oils3 s{licare dits, vegmabl@oﬂﬁsP@- prodl&t%@llﬁ)l@(lwmecﬂs ANCIECtiNDZAgdirfsd adid-a cF3

-~ N o4 dﬂ“lrﬂér‘%“é Gent Igih ik Kbtratdpblge the

conmpound o&%orrm a’“ ° sslqglugla%naﬁb Sr%@ y ,pw
acrylates, polyvinyl alcohol or cellulose ethers against the action of organic solvents, or
substances based on mineral oils, vegetable oils or silicone oils as “lubricants” against

high mechanical stresses of the skin;

- moisturising substances: the following substances are used as moisturisers: sodium
lactate, urea, alcohols, sorbitol, glycerol, propylene glycol, collagen, elastin or hyaluronic
acid;

- active agents having ceratoplastic activity: benzoylperoxide, retinic acid, colloidal sulfur
and resorcinol;

- antimicrobial agents, for example triclosan or quaternary ammonium compounds;

- dermally applicable oily or oil-soluble vitamins or vitamin derivatives: e.g. vitamin A
(getinol in the form of the free acid or its derivatives), panthenol, pantothenic acid, folic
acid, and combinations thereof, vitamin E (tocopherol), F; essential fatty acids; or niacin-
amide (nicotinic acid amide);

- vitamin-based placenta extracts: active agent compositions mainly with vitamin A, C, E,
B, B2, folic acid and biotin, amino acids and enzymes and also compounds of the trace

elements magnesium, silicium, phosphorus, calcium, manganese, iron or copper.

- skin repair complexes: obtainable from inactivated and desintegrated cultures of

bacteria of the bifidus group;

- plants and plant extracts: for example arnica, aloe, beard lichen, ivy, nettle, ginseng,

henna, camomile, calendula, rosemary, sage, equisetum or thyme;

- animal extracts: for example royal jelly, propolis, proteins or thymus extracts;



CH2CH20H 83803- 98- 9); HC Brown No. 2 (Cas-No.: 83803-99-0); HC Green
(Cas-No.: 52136-251 ). The nanodi spersions used according to this |h\}eNW|29m

‘can have the followi ng functions: - being carriers for allow ng dyes to
penetrate through certain potential walls into nedia such as skin, hair or
nails; - protecting the dyes fromothefgingredients of a fornmulation (or

vi ce versa, protecting the formulation from another dyes), for exanple in
order to elimnate inconpatibilities between formul ation and soI i d The dye
is then separated in the core of the nanodi i‘persmn fromthe N OV

2002 -22 r BRENHYAPPEFAIEOIMEImAISegHal Off @t et“ﬂB’%Qﬂ@sWB‘? @pf'SOtﬂﬁeﬂiﬁ‘éH@ chain

reactions %Mhd@t&ebabd%gu @Fﬂ'c@ﬂbﬁséﬁ’a'oﬂ t‘bdr@?&&nl (?Hﬂ§tlef3<5|Fa WPHAutidNl bamiad by the
dye; - introducing K which are onl uble in 0| phases | nto aqueous

syst ens an@"&ead; Tq5§ 'ﬁ@e?%@Fﬂhaﬂ?eo'hif)éZQ'%UttoﬂeWf@”&%‘%ﬁ%kiquli’at%'ec%FYém@? t he
nanodi sper gj| Aairhéh bil, ﬂlh@é@mﬁ@é’rnt&emaém&lﬁ@{ Sil, @lﬂnd?\%rdll' GJ/é?nrig'Sprﬂrﬂrotsé'bﬂ

di spersed in the aqueous phase. In th ol | owi n Exa percent ages are
by wei ght . M @ik $live ﬁ'érRﬁvP%'én‘étt%{tféQPC*‘&ﬁﬂlﬁHP% Rista Lﬂ‘id@F’@%%Qﬂj &k Ec®hased on
the pure sybgh %Pcc?astor ofl saffNWéréH‘%%sar%tg N4 dybBsh &K A0RAGer o teRBAGHISPET Si on
pre phases Exanple 1: M gly 812 nanodi spérsi on prephase soybean |ecithin
pol ysor bat 8ra®saed Py er wigaa gétfhaﬂ}ol 17.30 34.00 34.50 14.20 Preparation:

M gl yol 812 and pol ysorbate 80 are m xed. The soybean lecithin is dissolved
in ethanol and added to this m xture, resulting in a honogeneous cl ear

l'i qui d. c%%ﬂja%leﬁt @ us('\)‘lré'ée)ﬁ@ln tﬁé%a rSER] Gl cBHRHIAS $nis ANBRGH iheCddnbi N

17. 30 ol et 12 34.50 ethanol 14.20 Preparation: M glyol
812 and centatipnzd Péﬁf@faﬁi)’%é tOW%rbmghtngaseﬁr@ t9e yfelareigicf camponentsl{asol ved
in et har\tg>< arfg). added to this mxture, resulting in a honobgeneous clear
l'iquid anple 3: Mglvol 812 nanodi spersion prephase soybean lecithin
17.30 | aneth-20 34.00 m glyol 812 34.50 ethanol 14.20 Prepar atl on: Mgl yol

812 and BhQapis) dHgEFcanid ﬁ}e&ﬁfﬁ‘ﬁd ihg- naFB@ sE&¥Bﬁ§‘UsécF§é ﬁ%{osthls
di ssol ved I'n et hanol' ‘and ‘added to this m xture, resultin in a eneous
cl ear | inygnten @@ﬁmcwahcommcmnsi@pr gamixiuas el severalidifierenté | components

At least one component (a), (b) or (c) in the nanodispersion composition is usually a functio-
nal active agent used in cosmetics for treating or protecting the skin, mucosae and hair.

The nanodispersion used according to this invention optionally comprises as facultative com-

ponent (d) a solubilising agent, preferably a C,-Cgalcohol, such as ethano! or propylene
glycol.

A nanodispersion containing the components (a), (b), (c) and optionally (d) is distinguished
by favourable phase properties of the solubilised functional cosmetic agent. Thus if there is
opalescence and transparency in incident light, only a very slight turbidity shows that the dis-
persion is physically still different from the ideal state of a genuine molecular solution. Elec-
tron microscopic images show that a population of more than 98 % is present in a Gaussian
distribution as a suspension of particles (nanoparticles) having a particle size of less than
about 50 nm, typically of less than about 30 nm. However, these distinctions from a genuine
solution can be tolerated because of the particularly good homogeneity properties of the
dispersion which can be evidenced, for example, by a surprisingly high storage stability, e.g.
no separation after storing for several months at temperatures of up to room temperature

(stability to be expected by extrapolation: more than two years).



.soybean lecithin 17.30 vitam n E pol yet hyl ene gl ycol succinate 34. 001 Nov 2002
(vitamn E TPGS, Eastman) m glyol 812 34.50 ethanol 14.20 Preparation:

M glyol 812 and vitam n E pol yet hyl ene gl ycol succinates are mxed, with

" heating. The soybean lecithin is dissolved in ethanol and added to this

m xture, resulting in a honogeneous clgar |iquid. 11 NOV 2002 -24
Exanple 5: Vitam n E acetate nanodi soersi on oreahase soybean

| eci t hi n9. 00pol ysorbate 8034. 00vitam n E acet at e36. 60m gl yol

81213. 00et hanpl 7. 40 Preparation: M | 812, vitami n E acetate and.

ol ysor bae 180! seeiiencBRes Rormoils phe Heton fipacci Hiebisty G TR Eim  and
added t el Jirg s bidé @nd RSB HiEndgenaithenthg fassHastictdsaRrEsdnt fithe nakxanpl e 6:
Parsol MCX /  Parsol 5000 nanodi saersion preahase soybean

| eci t hi ASPBGIB ysor bat e 8034. 00par sol MCX25. 90( oct yi

met hoxyci nnamat e) par sol 5000 , 11. 10( 4- met hyl benzyl i dene canphor) m gl yol
81213. 0Qet hanol 11. 00 Preparatjon: Parsol 5000 is dissolved in Parsol MXC
and ni x8A0Het AAYRNERGPAT the1BaNoRISPRIGIANS HeBA AECHBING Th BlisSIBYRIMIQR is et hRY Ars s

di ssol vedsy 1 géhasol and added to this mixture, resulting in a honbgeneous
clear |iquid. rking Exanpl es for nanodi spersions Exanple 7: Mglyol 812
nanodi sper si on soybean | ecithin polysorbate 80 m glyol 812 ethanol aqua

purifi C%an&naasferé_@?s?»erfh‘iaéeﬁs%d - O8eRIseRALSIrHIAG to thieinVeHteh fithase (e. g.

90 kg) is placed, with stirring (e.g. nmagnetic agitator), in a vessel at
50C. ThEO$Mefisi P d{anedatignsr si on prephase of Exanple 1 (e.g. 10 kg) i s added
to the water phase with stirring (e.g. using a nagnetic agitator). 11N
0 V 2002 -25 Exanple 8: M alyol 812 nanodi saersi on soybean =

| eci t hi HhisiREnEemalsgselatesite tipsio-ealied namedisnaizipn PrephagfchiiARGterisegdimaigPr 100. 00

(o)), which is obtainable by mixing the components

(a) membrane-forming molecules,

(b) coemulsifier,

(c) lipophilic component and, optionally,

(d) a Cy-Cgalcohol, preferably propylene glycol and, more preferably, ethanol

until a homogeneous clear liquid is obtained, mixing being carried out in anhydrous medium.

These nanodispersion prephases can likewise be directly used in accordance with this inven-

tion for cosmetic end formulations.

Cosmetic end formulations include a very wide range of cosmetic products. Suitable pro-

ducts are, for example, especially the following:

- skin-care products, for example skin washing and cleansing products in the form of bars
of soap or liquid soaps, syndets or washing pastes,

- bath products, for example liquid (foam baths, milks, shower products) or solid bath
products, such as bath pearls and bath salts;

- skin-care products, such as skin emulsions, multiple emulsions or skin oils;

- decorative body-care products, for example face make-ups in the form of day or powder
creams, face powders (lose and compressed), rouge or cream make-ups, eye-care
products, for example eye shadow products, mascara, eyeliners, eye creams or eye-fix
creams; lip-care products, for example lipstick, lip gloss, lip liner, nail-care products,
such as nail varnish, nail varnish remover, nail hardeners or cuticle removers;

- feminine hygiene products, such as feminine hygiene washing lotions or sprays;



.The preparation is carried out in analogy to the procedure of Exanplélﬂgvzwz
Exanple 9: Mgyl ol 812 nanodi spersion soybean lecithin |aneth-20 m gl yol

812 et hanol aqua purificata 1.73 3.40 3.45 1.42 ad 100.00 The

" nanodi spersion is prepared in analogy to the procedure of Exanple 7.

Exanpl e 10: M al vol 812 nanodi saer si amgoybean lecithin 1.73 vitamn E

pol yet hyl ene gl ycol succinate 3.40 (vitamn E TPGS, Eastman) m gl yol 812
3.45 ethanol 1.42 aqua purificata ad 100.0 O The nanodi spersion is prepared

[ I to th f I = le 11: De t I
nanod saer SOBRA BRI S Sra oIS font PN 1935 51epTt idye Daims
803. 40m gl yedcidd He3dctasts and ahfipatgsicints drproductafonastudfify 0ff cRipas:at i on: The

wat er phase cont ai ni ng dexpant henol (e.g. 90 kg) is placed, wth stirring
(6. g MagnSiTEresp o ar SoRMBBASTNsscGaTS RIS, SHnBITCHE 4 TARiRES RS- on
prephase oprodyespr aftdr-4ud. [@odudds;kg) is added to the water phase with
stirring (e.g. by neans of a magnetic agitator). ~ ~ Nov Zoo2 -26 Exanple
12: Vitam ﬁurgargu%q 8503”951486? %Pﬁlht%f‘ﬁl‘grﬁr‘%‘? racet at e2. 00soybean
| eci t hi n0. 48nehyawTdasbeudtd) tortsairgly ploddta for Bleaichingot fgHicasuekipur i i cat aad
100. 00 Preparation: Thg} wat er phase ,ﬁse 8 94. 54 kg%‘ i(s_ pl aced, with
stirring (9SECt raRRYRaLs: o sxaPeledpsect dfs, bens, SPraye 8ERKS: The 1 qui d
nanodi sper gésubrafite Fbpesanttfie BXGHHRAR sPralys; rbn-durddb! KSthys, Heddeiast Egm,tshwwt er
phase with stirring (e.g. by neans of a nagnetic agitator). anple 13:
Par sol MCXPVroPb@R8ol 5000 nanodi spersion parsol MCX2.59( octyl
et hoxyci naRipthiBAfsS fr eR&APIS ahfipcrspiRin ¥lidke NershmhE 8nRIIGagphor ) m gl yol
8121. 30soybean IeC|th|nO.50ponsorbate 803. 40et hanol 1. 10aqua puri fi cat aad
100. 00% TheroHEASdPrGRanNsingrRnddrestiag inrue SN AALSFHP!e syrdets (spiterdiguis) or
Exampl e 7. pE’éIIn%;ioG%@ruébiﬁ@%r&ﬂu@tsﬂﬂ@eb%gﬁﬁaéﬂs?e di stribution are conpiled in
the foll ow ng Tabl e, . o _

- chemical depilatory products, for example depilatory powders, liquid depilatory products,

creamy or pasty depilatory products, depilatory gels or aerosol foams;

- shaving products, for example shaving soap, foaming shaving creams, non-foaming
shaving creams, shaving foams and gels, preshaving products for dry shaving, after-
shaves or aftershave lotions;

- scents, for example perfumes (Eau de Cologne, Eau de Toilette, Eau de Parfum,
Parfum de Toilette, perfume), perfume oils or perfume creams;

- products for oral and dental hygiene as well as for dentures, for example toothpastes,
tooth gels, tooth powders, mouth-wash concentrates, anti-plaque mouth-washes,
denture cleaning products or denture adhesion products;

- cosmetic formulations for hair treatment, for example hair washes in the form of sham-
poos, hair conditioners, hair-care products, for example pretreatment products, hair
tonics, hair styling creams and gels, pomades, hair rinses, deep conditioning treatments,
intensive hair care treatments, hair setting products, for example waving agents for
perms (hot wave, mild wave, cold wave), hair straightening products, liquid hair fixatives,
hair foams, hair sprays, bleaching agents, for example hydrogen peroxide solutions,
bleaching shampoos, bleaching creams, bleaching powders, bleaching pastes or oils,
temporary, semitemporary or permanent hair dyes, products containing self-oxidising

dyes, or natural hair dyes, such as henna or camomile.

The end formulations listed above can be in a very wide range of forms of presentation, for

example



.1 1 NOV 2002 -27 Table 11 NOV 2002
1: Nanodi spersionParti cl eSt andardParti cl edi anet er' devi ati onsi ze

di stributi onnmmmmi gyl ol 812 nanodi spersi onl3. 84. 1GaussExanpl e 7dexpant henol
" nanodi spersi onl9. 75. 4GaussExanpl e 1lvitam n E acetate

nanodi sper si onl2. 25. 5GaussExanpl e 12patseol MCX / parsol

500014. 65. 2Gaussnanodi sper si onExanple 13 , As the follow ng Tabl es show,

t he nanodi spersions al so have excellent storage stability: ' The particle

size di @gﬁ ﬁ]%ﬁoﬁpﬁ\lﬁgrdtfbﬁ@%ﬁdg@eas%n%m B@HS%S are determ ned via |aser

i ght sc ering onp bmcron Icle Sizer, nunber weighting).
1 1 NOV-200the-f@8n Biexpeint henol nanodi spersion Exanple 11 ] Tabl e 2Storage

7ol Dur at TordaBEr e R B HBAE ™05 5757 %5 206.1 6.1 6. 319, 0 22. 2
36. 66. 7 - 7irvthk4or2bof3bpbv @, lac@QBrGikliBts ot Otake-up, 2 6. 420.8 24. 1 35.47.3 9.2

- in the form of a stick,

- in the form of a spray (spray with propellant or non-aerosol spray) or an aerosol,

- in the form of a foam, or

- in the form of a paste.

The liquid and semisolid forms of presentation in this case contain the nanodispersion with
the components (a), (b) and (c) in the aqueous phase, and one or several of the above
functional cosmetic active agent(s). Solid forms of presentation contain the nanodispersion
in the dehydrated form, the dehydration of the nanodispersion usually being carried out by
freeze-drying or spray-drying in the presence of customary auxiliaries. For some end formu-
lations it is advantageous to replace the nanodispersion with the corresponding nano-

dispersions prephase.

Emulsions are heterogeneous systems consisting of two liquids (phases) which are not, or
only partly, miscible with each other. One phase is present in the form of droplets (dispersed
or inner phase), whereas the other forms a continuous phase as a liquid. In the case of an
O/W emulsion, which is basically characterised by water, oil droplets are finely dispersed in

water.

Creams are usually spreadable in the temperature range from room to skin temperature,
whereas lotions or milks tend to be pourable.

Gels are semisolid, more or less transparent systems in which the so-called gel former forms
a three-dimensional network in which a liquid is immobilised. The clear to opaque hydrogels
consist primarily of water, water-soluble substances and thickeners or gel formers. If lipids
are additionally incorporated, the slightly creamy-looking hydrodispersion gels are obtained.

In contrast, the oleogels are free of water and contain lipids as liquid components.

The cosmetic end formulation containing one or several of the above ingredients which may

be in the form of the above-mentioned forms of presentation, contains the nanodispersion



.17.75.30 5.26 5.20 2 The particle dianeters and particle size distr iﬁ“f@?ﬂlﬂl
are determned via laser light scattering (N conp 370 Subm cron Parti’c

‘Si zer) volunme weighting) 3 The dexpanthenol content is determ ned via HPLC
"1 1 NOV 2002 -29 Vitam n E acetate nanodi spersion (Exanple 12) Table

3St orage conditionsg- HDi anet er 4l nnl St apglardVitam n E

acet at edevi ati oncont ent
f 945Dur at i onTenper at ur enont hs06. 112. 25. 52. 04376. 116. 16. 62. 02256. 117.57. 02. 0

wor ki ng R AT byl R PstareBlnta Fatiestevdly PO RE R pife B!

Exanpl e 0134 toQOW, meea braterbblyatf 0@5: to 3Gk g lwedght.ol et hyl gl ucose di stearate
capric/capryl triglyceride mneral oil glycerol nanodi spersion of Exanple
12 carbomer al cohol phenoxyet hanol + nethyl-, ethyl-, propyl-,

but yl parTabes endforiulktorsoate wmothge sabjéd endtdd othisviadentioad 2. 00 6. 50 6.50 3. 00
5.00 0.20 10.00 0.30 0.30 0.09 100.00 4 The particle dianeters and particle
size distributions are determined via laser light scattering (N conmp 370
Subm cr qiheRagtforedgatiShe 8Y thisvialss @Bntami tad hangisgerdibe inthéia Bhiedos pReédine cont ent

oy ot cor cohCTuRbA ot b Btie a0y Rlefay LGS ia Wit MRk Biaterais obfi o bt by

oi | 30. OggdigHt. al cohol 2. Omi crocrystal | i ne wax1. Opropyl ene

gl ycol 6. Onanodi spersi on of Exanpl e 1310. Ophenoxyet hanol + nethyl-, ethyl-,
propyl -, butyl parabene0. 3wat er adl100.0 Exanple 16: Liquid syndet having

f at - r estpeighg fFmmRichiuesd haddriing ke BiRahveitibe tan blsbabaiairbétaér doRsiopehtadfor

agent 3. Opear| lustre2. 0t hi.ckener 1. Onanodi spersi on of Exanple ,

05" Operital, i Ao D R ST SR MO PR BoR NI e e elhicke-

pr oper t ines, such as xanthane, moisture retention agents, such as glycerol, preservatives, such as
parabene, antioxidants, as well as fragrances and colourants.

The basic formulations for the cosmetic end formulations according to Examples 14 to 21
are prepared in accordance with the instructions in “Kosmetik; Entwicklung, Herstellung und
Anwendung kosmetischer Mittel” (Ed.: W. Umbach, Georg Thieme Verlag Stuttgart, New
York) and with the documentations from “DGK Fortbildungskurs 1998, Entwicklung moder-
ner Hautpflegemittel”.

The end formulations are prepared by the customary known methods, some of which are
described in the above literature. In the case of liquid and semisolid end formulations, the
nanodispersions are always incorporated into the aqueous phase of the end formulations. To
this purpose, they are taken up in a small proportion of the aqueous phase and are added,
as active agent phase, as last phase during the preparation of a formulation at about 20 to
30°C. It is also possible to add instead of the nanodispersion the corresponding nanodis-
persion prephase to the water phase of the end formulation. He nanodispersion prephase is
added to the water phase with stirring and preferably at a temperature in the range of the
respective oil/water phase inversion temperature (PIT).

In the case of solid end formulations it is advantageous to admix the dehydrated form of the

nanodispersion to the solid substance mixture.
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control iredmdo*sageampra)stqahwmnseetdbaambso 5 nanodi spersi on of Exanple 11 ad
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a honogeneous clear liquid is obtained (so-called nanodi spersion prephase),
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th di | at bi t f at t
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char act api1S©dsiNb. 1 4B873-0705); Banest ROETS (cm -N&NBY6-882):Bolvent Yellow 44 (CAS

No.: 2478-20-8); Solvent Yellow 18 (CAS No.: 6407-76-9).

Examples of disperse dyes which may be used in accordance with this invention are:
Disperse Black 9 (CAS No.: 12222-60-4); Disperse Blue 1 (CAS Nos.: 2475-45-8);
Disperse Blue 3 (CAS No.: 2475-46-9); Disperse Brown 1 (CAS No.: 23355-64-8); Disperse
Orange 3 (CAS No.: 730-40-5); the compound of formula



.conmponent (c) a sunscreen or a fat-soluble vitamn. ~ ~ ~ov zooZ 1 KBV &0
Use according to any one of claims 1 to 5, which is characterised in that

t he nanodi spersion is present in the end formulation in a concentration of
"0.01 to 99 % by weight. 7. Use according to any one of clains 1 to 8, which
is characterised in that at |east one-gorponent (a), (b) or (c) is an

i ngredient used in cosnetics for treating or protecting the skin, nucosae
and hair. 8. A cosnetic end formulation in the formof a gel, which
conprises a nanodi spersion as defined in claiml. 9. A cosnetic end
fornulatiog<£;;%ne formof a cream lotion or nilk, which conprises a

nanodisp%Psi s\defyned in claiml, oriul ation in the
formof a stick, whi c ompfTEes a; 'ﬁﬁﬁﬁr&?svbg?‘s*i @%@%32? Hed); 'h'SE‘Fra?m 1. 19
A cosnetic end fornilation in the formof a spray or aerosol, which
conprises a nanodlsp§r5|on as defined in claiml 12. A cosnetlc end
formulation in the formof a foam which conprises a nanodi spersion as
defined in claim1. 13. A cosnetic end fornulation /fh the formof a paste,
whi ch conprises a nanodi spersion as defined in q;amn11 14. A cosnetic end
formul ation according to any one of clainms 8 t0°13, ‘whenei n the
nanodlsegr5|o s _present in the aqueous, phase. 15. asnmefic end
f or mul at/1¥ 4 @@tﬁ bPrtPd%Bo4hy thmeenproupr of fmsla o 14 wher ey he aqueous
phase conprises the nanodi spersion in a concentrat to 20 % by
wei ght. 16. A cosnetic end formulation in the formo a powder, |acquer,
pell et or make-up, which conprises a nanodi spersi on s 8efined in claimi,
t he nanodi spersi on being present in dehydrated form 17. Use of the
cosnetic end fornulation according to any one of clains 8 to 16 for

treatlnexaﬁae%pmmad@a) éllFB%tl?&bébrblﬁyﬁaﬁ@%@érehalr 18 Use of the cosnetic
end for atl on accord |ng asS Sunscr een.
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prephase, which is obtainable by mxing the conponents with conventional

stirring apparatus in anhydrous rredl unn(cq}/@erl t 8130 %by wei ght of a

phosphol i p ne-formn e, (b) “IcH 0 5 (V we

Dol yoxy behPale BT B BRruperad SRRNE) 0 ALCh s BYCURENE: 6fcas-fo.

| i pophilic conponent which is a natural ynt hetic or a partially
synthetic C4-Ci atriglyceride and a |i poph Losnetically active agent, in

whi ch any cosnetically active agent is |ipaphi fic and is al ways present as
conponent (c), and (d) 7.40 to 14.2 % by vvel ght of ethanol, until a

honogen t e {i f ormyl at | LN the
roreoeneleELPES o Blho's (kA0 SSkopplond) BESARLNG. SRCALRETYi RS

HC Blue No. 10 (Cas-No.: 102767-27-1); HC Blue No. 11 (Cas-No.: 23920-15-2); HC Blue

No. 12 (Cas-No.: 132885-85-9); the compound of formula

COOH

—@— @-N(CHa)z ; HC Blue No. 14 (Cas-No.: 99788-75-7); HC Orange

No. 1 (Cas-No.: 54381-08-7); , HC Orange No. 2 (Cas-No.: 85765-48-6), HC Orange No. 3

(o]
NHCH,CH,NH, CIH
(Cas-No.:81612-54-6); the compound of formula O‘O y HC

Red No. 1 (Cas-No.: 2784-89-6); HC Red No. 3 (Cas-No.;: 2871-01-4); HC Red No. 7 (Cas-
No.: 24905-87-1); HC Red No. 8 (Cas-No.: 13556-29-1); HC Red No. 9 (Cas-No.:56330-88-
2), HC Red No. 10 (Cas-No.: 95576-89-9);, HC Red No. 11 (Cas-No.: 95576-92-4), HC Red



.di spersion prephase as defined in claim20. 22. Use of the nanodi Sﬁ)elrﬁdﬁﬂﬂl
according to claiml1l as carrier systemfor oil-soluble dyes. 23. A

'nanodi spersion, which conprises (a) 0.1 to 30 % by wei ght of a

" phospholipid, (b) 1 to 50 % by weight of a pol yoxyethyl ene coenul sifier and
(c) 0.1 to 80 %by weight of a |Iipophidti< conponent which is a natural or
synthetic or a partially synthetic Cd-C~atriglyceride and a lipophilic
cosnetically active agent, in which any cosnetically active agent is

|l i pophilic and is always present as conponent (CL, and (d) 7.40 to 14.2 %
by wei ght of ethanol, which is obtainable by (a) |m xing the conponents (a))
(b), (c) and (d) with conventional stirring appafatu %| a honbgeneous
cl ear | Nqui3(CGas-Mdat 94 15861 3-a) the(compaddd pfforinelal i[(EUi n@ ai nediC Yiotdt®p. {a) to
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shear or cavitation forces, and wherein the particles in the nanodi spersion
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formulation from another dyes), for example in order to eliminate incompatibilities between

formulation and solid. The dye is then separated in the core of the nanodispersion from the
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soybean lecithin 17.30 %
oleth-20 34.00 %
miglyol 812 34.50 %
ethanol 14.20 %

Preparation: Miglyol 812 and oleth-20 are mixed, with heating. The soybean lecithin is
dissolved in ethanol and added to this mixture, resulting in a homogeneous clear liquid.

Example 3: Miglyol 812 nanodispersion prephase

soybean lecithin 17.30 %
laneth-20 34.00 %
miglyol 812 34.50 %
ethanol 14.20 %

Preparation: Miglyol 812 and Laneth-20 are mixed, with heating. The soybean lecithin is
dissolved in ethanol and added to this mixture, resulting in a homogeneous clear liquid.

Example 4: Miglyol 812 nanodispersion prephase

soybean lecithin 17.30 %
vitamin E polyethylene glycol succinate 34.00 %
(vitamin E TPGS, Eastman)

miglyol 812 34.50 %
ethanol 14.20 %

Preparation: Miglyol 812 and vitamin E polyethylene glycol succinates are mixed, with
heating. The soybean lecithin is dissolved in ethanol and added to this mixture, resulting in a

homogeneous clear liquid.



& ()-10%vB' ()-10%vB' ()-s' 10%vE' () - MVIBNHNPNy NNWX9YNC 1 NOV 20
101 ) 1090V& ()-' 1090V& ()-'# y- 10%%9%& ()-'y- 109%& ()-!'@- 10% & (3

109&&& () - NNN) O>0CeQyOhCz[ <1C 1

- 10M>109%VE () - Lf8z109%VE ()-! @ - g10% ()-!f Pl - gLO%WNE ()-!0l - gLOYR&E () -1 +! 10
%V ()-hO Q OyO-OCOPPPIIN/ | : 1094VE () -1409%v& ()-gl Y

1090V& () -"109V& () -1 109V& ()-' mLO%VE ()- 10M 10MPRQBSSSLT\ TdEMV

| 1098/ 3" 109! () -
" 1090 () )OAVR |, SGLO%E! () -\ TTUJUUBVVAENN
| - 109 EXaB8i0e ) 452 10088 () - &9! 109V () - &$
109V& ( %o Wmmxm@(dE / 10M 10M/810%M& ()-1 SoBOWE ()- 4! 10%VE ()-13
10%VE' ( bolydd@ha%d () -1y/ 10%V& () - @XAXNXSXZ_[\\ XY34.00 %

10M#10%,garhih-H Scetd@% & ()-zL"10% & ()-1'!10% & ()-84.80®& ()- '10% & ()-
10M | menaganaaaabC  10M 109V () - | f 109& ()-9' 10%&o6s 10: 10:

10: *f#lg%&o() &$z#10% & () - abbAbbbccdELC ~ 10M #109Mof ) - F

109VE () - - YMLOYAVE, () - mi' 109V’ () - 3109%VE ()-F 9! 109%VE () - ccdWide3edEbC
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L9 (

lecithin is dissolved in ethanol and added to this mixture, resulting in a homogeneous clear

liquid.

Example 6: Parsol MCX / Parsol 5000 nanodispersion prephase

soybean lecithin 5.00 %
polysorbate 80 34.00 %
parsol MCX 25.90 %
(octyl methoxycinnamate)

parsol 5000 11.10 %
(4-methylbenzylidene camphor)

miglyol 812 13.00 %
ethanol 11.00 %

Preparation: Parsol 5000 is dissolved in Parsol MXC and mixed with miglyol 812 and poly-
sorbate 80. The soybean lecithin is dissolved in ethanol and added to this mixture, resulting
in @ homogeneous clear liquid.

Working Examples for nanodispersions

Example 7: Miglyol 812 nanodispersion

soybean lecithin 1.73 %
polysorbate 80 3.40 %
miglyol 812 3.45 %
ethanol 1.42 %
aqua purificata ad 100.00 %

Preparation: The water phase (e.g. 90 kg) is placed, with stirring (e.g. magnetic agitator), in
a vessel at 50°C. The liquid nanodispersion prephase of Example 1 (e.g. 10 kg) is added to
the water phase with stirring (e.g. using a magnetic agitator).
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The preparation is carried out in analogy to the procedure of Example 7.

Exampie 9: Migylol 812 nanodispersion

soybean lecithin 1.73 %
laneth-20 3.40 %
miglyol 812 3.45 %
ethanol 1.42 %
aqua purificata ad 100.00 %

The nanodispersion is prepared in analogy to the procedure of Example 7.

Example 10: Miglyol 812 nanodispersion

soybean lecithin 1.73 %
vitamin E polyethylene glycol succinate 3.40 %
(vitamin E TPGS, Eastman)

miglyol 812 3.45 %
ethanol 1.42 %
aqua purificata ad 100.0 0 %

The nanodispersion is prepared in analogy to the procedure of Example 7.

Example 11: Dexpanthenol nanodispersion

dexpanthenol 5.00 %
soybean lecithin 1.73 %
polysorbate 80 3.40 %
miglyol 812 3.45 %
ethanol 1.42 %
aqua purificata ad 100.00 %

Preparation: The water phase containing dexpanthenol (e.g. 90 kg) is placed, with stirring
(e.g. magnetic agitator), at 50°C in a vessel. The liquid nanodispersion prephase of Example
1 (e.g. 10 kg) is added to the water phase with stirring (e.g. by means of a magnetic agita-

tor).
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miglyol 812 0.71 %
ethanol 0.63 %
aqua purificata ad 100.00 %

Preparation: The water phase (e.g. 94.54 kg) is placed, with stirring (e.g. magnetic agitator),
at 50°C in a vessel. The liquid nanodispersion prephase of Example 5 (e.g. 5.46 kg) is

added to the water phase with stirring (e.g. by means of a magnetic agitator).

Example 13: Parsol MCX / Parsol 5000 nanodispersion

parsol MCX 2.59 %
(octyl methoxycinnamate)

Parsol 5000 1.11 %
(4-methylbenzylidene camphor)

miglyol 812 1.30 %
soybean lecithin 0.50 %
polysorbate 80 3.40 %
ethanol 1.10 %
aqua purificata ad 100.00%

The nanodispersion is prepared in analogy to the procedure or Example 7.

Particle sizes and particles size distribution are compiled in the following Table.
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Table 1:

Nanodispersion Particle Standard Particle
diameter’ deviation size distribution

[nm] [nm]

migylol 812 nanodispersion 13.8 4.1 Gauss

Example 7

dexpanthenol nanodispersion 19.7 5.4 Gauss

Example 11

vitamin E acetate nanodispersion 12.2 5.5 Gauss

Example 12

parsol MCX / parsol 5000 14.6 5.2 Gauss

nanodispersion

Example 13

As the following Tables show, the nanodispersions also have excellent storage stability:

' The particle size diameters and particle size distributions are determined via laser light scattering

(Nicomp 370 Submicron Particle Sizer, number weighting).
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Table 2
Storage conditions pH Diameter? [nm] Standard Dexpanthenof®
deviation content [%]
[nm]
Duration Temperature
[months] [Cl
0 6.1 19.7 54 5.37
7 6.1 19.0 6.7 5.36
3 25 6.1 22.2 7.7 5.32
40 6.3 36.6 14.2 5.23
7 6.1 20.8 7.3 5.30
6 25 6.2 241 9.2 5.26
40 6.4 354 17.7 5.20

% The particle diameters and particle size distribution are determined via laser light scattering (Nicomp

370 Submicron Particle Sizer, volume weighting)

® The dexpanthenol content is determined via HPLC
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Storage conditions pH Diameter* [nm] | Standard | Vitamin E acetate
deviation content [%]°
%
Duration Temperature
[months] [°Cl
6.1 12.2 5.5 2.04
3 7 6.1 16.1 6.6 2.02
25 6.1 17.5 7.0 2.04
40 6.0 15.4 6.8 2.01
6 7 6.1 17.0 6.9 2.04
25 1 6.0 17.6 7.2 2.03
40 6.0 20.8 7.9 2.02

Working Examples for cosmetic end formulations with nanodispersions:

Example 14: O/W treatment lotion:

polyglycerol methyl glucose distearate 2.00 %
capric/capryl triglyceride 6.50 %
mineral oil 6.50 %
glycerol 3.00 %
nanodispersion of Example 12 5.00 %
carbomer 0.20 %
alcohol 10.00 %
phenoxyethano! + methyl-, ethyl-, propyl-, butylparabene 0.30 %
perfume 0.30 %
sodium hydroxide (45 %) 0.09 %
water ad 100.00 %

* The particle diameters and particle size distributions are determined via laser light scattering (Nicomp
370 Submicron Particle Sizer, volume weighting)

* The vitamin E acetate content is determined via HPLC
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Example 21: Dexpanthenol controlied dosage spray
phenoxyethanol 0.5%

nanodispersion of Example 11 ad 100.0 %
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What is claimed is

1. Use of a nanodispersion, which comprises

(a) 0.1 1o 30 % by weight of a phospholipid,

(b) 1 to 50 % by weight of a polyoxyethylene coemulsifier and

(¢) 0.1to 80 % by weight of a lipophilic component which is a natural or synthetic or a
partially synthetic C4-Cgtriglyceride and a lipophilic cosmetically active agent, in which
any cosmetically active agent is lipophilic and is always present as component (¢), and

(d) 7.40 to 14.2 % by weight of ethanol,

in cosmetic end formulations, the nanodispersion being obtainable by

() mixing the components (a), (b),(¢) and (d) with conventional stirring apparatus until a

homogeneous clear liquid is obtained (so-called nanodispersion prephase), and

(B) adding the liquid obtained in step (a) to the water phase of the cosmetic end formula-

tions, wherein step (B) is carried out in the absence of high shear or cavitation forces, and

wherein the particles in the nanodispersion have an average diameter of <50 nm.

2. Use according to claim 1, which is characterised in that step (a) is carried out in
anhydrous medium.

3. Use according to either claim 1 or ¢laim 2, which is characterised in that step (B) is
carried out without homogenisation.

4. Use according to claim 1, which is characterised in that component (b) in the nanodis-
persion is

polyethoxylated sorbitan fatty acid esters, polyethoxylated fatty alcohols, polyethoxylated
fatty acids, polyethoxylated vitamin E derivatives, polyethoxylated lanolin and the derivatives
thereof, polyethoxylated fatty acid partial glycerides, polyethoxylated alkylphenais, sulfuric
acid semiesters, polyethaoxylated fatty alcohols and the salts thereof, polyethoxylated fatty
amines and fatty acid amides, polyethoxylated carbohydrates, block polymers of ethylene
oxide and propylene oxide.

5. Use according to claim 1, which is characterised in that the nanodispersion comprises as
component

(c) asunscreen or a fat-soluble vitamin.
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12. A cosmetic end formulation in the form of a foam, which comprises a nanodispersion as
defined in claim 1.

13. A cosmetic end formulation in the form of a paste, which comprises a hanodispersion as
defined in claim 1. ‘

14. A cosmetic end formuiation according to any one of claims 8 to 13, wherein the nano-
dispersion is present in the aqueous phase.

15. A cosmetic end formulation according to any one of claims 8 to 14, wherein the aque-

ous phase comprises the nanodispersion in a concentration of 0.01 to 20 % by weight.

16. A cosmetic end formulation in the form of a powder, lacquer, pellet or make-up, which
comprises a nanodispersion as defined in claim 1, the nanodispersion being present in
dehydrated form.

17. Use of the cosmetic end formulation according to any one of claims 8 to 16 for treating
and protecting the skin, mucosae or hair.

18. Use of the cosmetic end formulation according to any one of claims 8 to 16 as

sunscreen.

19. Use of the cosmetic end formulation according to any one of claims 8 to 15 as after- sun

preparation.



" #$0R () *+, -./0123456789: ;
<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~ 11 NOV 200;
P H#$UR' () *+, -./0123456789: ; <=>?@G\BCDEFGH JKLMN !

-34 -

20. A nanodispersion prephase, which is obtainable by mixing the components with
conventional stirring apparatus in anhydrous medium

(@) 0.1to 30 % by weight of a phospholipid a membrane-forming molecule,

(b) 1to 50 % by weight of a polyoxyethylene a coemulsifier and

(¢) 0.1to 80 % by weight of a lipophilic component which is a natural or synthetic or a
partially synthetic C,-Cstriglyceride and a lipophilic cosmetically active agent, in which any
cosmetically active agent is lipophilic and is always present as component (c), and

(d) 7.40 to 14.2 % by weight of ethanol,

until a homogenous clear liquid is obtained.

21. A cosmetic end formulation in the form of an oil or lacquer, which comprises a nano-
dispersion prephase as defined in claim 20,

22. Use of the nanodispersion according to claim 1 as carrier system for oil-soluble dyes.

23. A nanodispersion, which comprises

(@) 0.1to 30 % by weight of a phospholipid,

(b) 1 to 50 % by weight of a polyoxyethylene coemulsifier and

(¢) 0.1 to BO % by weight of a lipophilic component which is a natural or synthetic or a
partially synthetic C4-C4gtriglyceride and a lipophilic cosmetically active agent, in which
any cosmetically active agent is lipophilic and is always present as component (¢), and

(d) 7.40 to 14.2 % by weight of ethanol,

which is obtainable by

(o) mixing the components (a), (b), (c) and (d) with conventional stirring apparatus until a

homogeneous ¢lear liquid is obtained, and

(B) adding the liquid obtained in step (a) to the water phase, wherein step (B) is carried out in

the absence of high shear or cavitation forces, and wherein the particles in the

nanodispersion have an average diameter of <50 nm.



