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Mer gent hal er Stral3e 40, 48268 Greven, Cernany DMS (dernma nenbrane
structure) in foamcreans Technical field of the invention The
present invention relates to cosnetic and dermatol ogi ¢ foam

formul ations, particularly foam creans, based on enul sions of
especially the oil-in-water type, wherein the oil phase conprises at

| east one nenbrane-form ng substance formng a lanellar nenbrane in
the foam fornul ati on. Background of the invention 1. Emulsions The
term "emul sion” generally relates to heterogeneous systens consisting
of two liquids that are not mscible or are only mscible to a
limted extent which are typically designated as phases. In an

enul sion, one of both liquids is dispersed in the other liquid in the
formof fine droplets. In case that the two |liquids are water and oi
and the oil droplets are finely dispersed in water, the enulsion is
an oil-in-water enulsion (01lWenulsion, e.g. mlk). The basic
character of an 01Wenul sion.js, defi water. In case of a
water-in-oil emulsion (WO gﬁ%???%Hfgggaﬁ%ﬂé¥§gr), t he opposite
principle applies wherein the basic character is here defined by the
oil. - 2= tnrorder-to-obtarnma durabte-drspersi-on—-of—-a-tiquird-in
anot her liquid, enulsioRgyRDURCOONUAOAMRISLRSEKEEqUI re the
addition of a surface active agent %fnulsifier). Enmul sifiers have an
anphi phi li ¢ nol ecul ar fFereihaleeSEdndd. 48308 §raen&epeandr (hydrophilic)
and a non-.polar_(l.ipophilic) part _of _the.mol.ecul.e. which _are. separated
fromeach other in space. In sinple emulsions, finely dispersed

dropl ets encl osed by aRMhdp@pmeabragpgrctus infpun gFEphase are present
in the secaond..phase .(water _droplets._in WO at lipid. vesicles.in 01W
emul sions). Enulsifiers reduce the surface tension between the phases
because they are arranged in the boundary surface between the two
liquids. They formsurface filnms at the boundary of the oil/water
phases which countervails an_irreversible joining of the droplets.

For stabilizing emul sions mi e ejd obibs IWERoB s are of ten used.

The present invention relates to cosmetic and dermatologic foam formulations, particularly
foam creams, based on emulsions of especially the oil-in-water type, wherein the oil phase
comprises at least one membrane-forming substance forming a lamellar membrane in the

foam formulation.

Background of the invention

1. Emulsions

The term “emulsion” generally relates to heterogeneous systems consisting of two liquids that
are not miscible or are anly miscible to a limited extent which are typically designated as
phases. [n an emulsion, one of both liquids is dispersed in the other liquid in the form of fine

droplets.

In case that the two liquids are water and oil and the oil droplets are finely dispersed in water,
the emulsion is an oil-in-water emulsion (O/W emulsion, e.g. milk). The basic character of an
O/W emulsion is defined by the water. In case of a water-in-oil emulsion (W/C emulsion, e.g.

butter), the opposite principle applies wherein the basic character is here defined by the oil.

KR:spi



Conventional enulsifiers can be classified depending on their
hydrophilic part of the nolecule into ionic (anionic, cationic and
anphoteric) and non-ionic ones: The best known exanple of an anionic
enul sifier is believed to be soap which is the conventional nanme for
t he wat er-sol ubl e sodi um or potassium salts of saturated and

non-sat urated higher fatty acids. |Inportant nmenbers of cationic

emul sifiers are the quaternary amoni um conpounds. The hydrophilic
part of the nolecule of non-ionic emulsifiers often consists of

gl ycerol, polyglycerol, sorbitanes, ?arbohydrates or pol yoxyet hyl ene
gl ycols, respectively, and is nost often connected to the |ipophilic
part of the nolecule by neans of ester and ether bonds. The latter
consi sts typicaIIy of fatty al cohols, fatty acids or iso-fatty acids.
The term"emul sifier"™ or "conventional enulsifier"” respectively, is
known in 4hsdend ebtHPRYGMIE Q%}smﬁ@%ﬁ%ﬁdi‘ﬁ%ﬁotﬁ’&ﬁqtﬁ@%ﬁ:hisf‘éﬁgnae g., in
the publications: Pflegekosnetik edition ssenschaftllche

Ver | agsgeSEIVERioRalsensesapisthg adgpn of asyfecs adtiyg agept (pmyuisifiery Goyudseficey

Lexi kon detavel-zlhlat@rstmnt 1ﬁolecﬁlahstﬂﬁiu¥d c@ﬁ‘stsnﬁgbfta' H1E8H88phiVE bhdBbhon-polar
Aul endor f, pages 3 - The correct choice of enulsifiers

i s decisi &@%Pﬂtpﬁféo%ttl%tfﬂP'P‘iLtﬁ/wlmh AnseaHipdirgm each atherp gpapse dpbierle t he

char act er iegflidsfess, qtetﬁtjlhpeesembta@sm&@m@laneﬁlunsme:tshal S RARpeede t 0 be
consi dered. For exanp in skin care emul si ons, Folar oi

conponent $TEHER t'af‘sse@"a P"W“fai“’lf fﬂ@PLstS imYY7Q edipid siplagin I erpuisioss). Apar t
from emul Snfulseess reROBE s taddiedsica®esveal e pltal;te b&faﬁb‘é@tey addirhdgeda@lhey
used, mhl% crease the VISCOSI%%Fugweﬁ emul si on and/or act

2s b ot ecPURS st VeI b e e T o Paheiegper bt
product i miltwagr bhaedsahhith cE@BmRLE 6n inBebistile BRNRAL Ok Q@b RisPFE RaliRdiAONS
which is usep in dlffeFenH ﬁggllc t|on fields. Therefore, a variety
of product*BUisions pptuses of grYIHHES YRANLEShs - are available for skin

care, especially for relubricating dry skin. The aimof skin care is

to conpensate f.or th Loss of |inid and. water. caused. by daily

washi ng. | st S et Bk Bl e BB e SaE oo bl ¢ om
envi r onme nicidculs tnt@vsic {anichicpatibiicaldamphdtait) sidmosidiowingsd, and shoul d
del ay skin ageing. Cosnetic enulsions are al so used as deodorants.
Such fornul ations are used for elimnating the adore of the body that
is forned V\/nenTIﬁd’tﬁQhnﬁvmhmplhafamzoﬁﬂdehulhiﬁelf|l§ Beie @k (©bkdtp Wisich is the
deconposed by mcr organl Enmul s gp .n the fornt? gleanln

emul si ons are SPEGUoRRbRREPT By ‘@%{ﬂfsﬂb G0 ‘H‘éorsﬂ?faﬁs' FE G AR a

They are nost adntsetrateddighécittytdams.cl eani ng of the face and espeC|aIIy

for renDV|ng d coratlve COsSimet i ¢ cl eani n nuIS|ons have t he
hdvant age. - b nOHEE RETOOS e R A BF SRaD S Re b ap -

to be eSpeCI-al T%Iﬁﬂﬂoﬁnﬁkﬂpa&l@fﬂ\e%d&ﬂebmﬁ 16Fﬁdlenme?ddﬁeh BorkiB€ of
I'i pophi lic phase nurturing oils and/or non-polar active agents - such

as, e.g., vitaBWiFrek Pokpliedol ROEMgRs, caRaiNdERs PoRPAYOX N SE EVEYS f orm t he

basis for the deyetvenmats abs shdtosEsd @m&p@ﬁﬁﬁlld}ﬂﬁof@h&bﬁétﬁd@fs wer e
used as adjuvants fPr t he nanufg %ure and es ﬁ@ﬁy for stab|I|2|ng
® P

enul si ons. Rec®fA" §f ei53nd clher onief iy It sansisty W alophlsa it f i er s
in skin care picparRbiapsciony | ead to problens e.g. in case of
sensitive skin since emulsifiers typically disturb the integrity of
the natural skin barrier and, thus, cleaning of the skin my lead to
a | oss of 'ﬁhatanﬁaémlbﬂﬁ&ﬂ" at‘“c@ﬁrﬁi’pmuﬂdﬁlm@‘fﬁe[t h\epazkirdny, isknewh mase a0f nat ur al
Efgngerngcgér;gpven |}al eIt SI}I:I%S are Eescn rédlttng,vc I’me eptﬂallceﬁ’ 95 pﬁ gel-tOSmeM( Et% edition,
WlssenSChaﬁhche Verlagsgesellschaft mbH Stuttgart, pages 151 to 159 and Fiedler Lexikon

der Hilfsstoffe, Sth edition, Editio Cantor Verlag, Aulendorf, pages 97 to 121.

By variation of the structure and the size of the polar and the non-polar part of the molecule,

tipophilicity and hydrophilicity of emulsifiers can be modified to a large extent.



- 4 - vesicles "destroy" at least a part of the barrier |ayer of the
skin, and, therefore, locally increase the perneability of the
barrier |ayer nenbrane. Due to this opening of the barrier |ayer of
the skin, the |l oss of water across the skin (TEW) is at | east
tenporarily increased and sinultaneously the capacity of the skin to
bi nd noisture is decreased. Continuous application of skin care
preparations havi ng conventional enulsifiers may even lead.to failure
of the skin to maintain its protecting function. Enulsifier-free
enmul sions are a special formof an egulsion. These enulsions are free
of emulsifiers in a narrower sense, T.e. free of anphiphilic
conpounds having a | ow nol ecul ar wei ght (nol ecul ar wei ght of < 5000)
that in suitable concentrations formmcelles and/or other quuid
crystalline aggregates The | UPAC defines the term"enulsifier” as
];8:, :c g\é\i ac r\:/oerrezstﬁ 0ice o(femﬁlsﬁgrr% ‘E"d%é‘a% geotlé?gg g[gr}l ? Hneela‘n% sm%d[% this reﬁ)ect
boundary S‘wrt:flzawnbteis wéeérnomrpbunphamenadldr thvetygtem ngrebmd§ld¢¢deF<ef ore,
reduce th fac I tion, ifiers
Faci 11t at ST PEfeof ) Ok ¥, ot QLpRRERY Map 00y RSl

subst ancedeadrtyinitapditiendeart fign snealbi r:rrs,to;heortatelizee el therefore, aditiondllyubedy
reduce th te ng to an
|t or di soy pTrry s Ao 2 e MO "D 4 ot her
experts of the Socrety of Der mat ophannacy

(http:// _20
03 d i my R R S o PR e e R A ko

i s stabil ipredfatipps whights uesd usdrﬁrrarﬁepra@tltromé err!acTrlen%reee varisty of badictsg- a

nmol ecul ar [ 2 t e wer
sense (coﬁ%@ﬁ??&ﬂ% n@&@{SI%ﬁg%gk@&ﬁ@?ﬁg%%gﬁ#@%ﬁﬁéhﬁﬁﬁ?h&gg%@?gg and
cosmet | c Ehubigiadplgn caspis gptompensate (s thedess of linidand walepcaysed iy deibyarishiye.
used, 1. €1 CRMKENUARA R gHJd§dt§( 16118 plofbot R SERSFncl) 4B R BF6bar
descrrptron t hat accord elr structure and their

physi cal - @wewweaw\behavheeﬁdée%gﬁgueen&he cl ass of tensides. They are
characterized in an anphiphilic structure and the capability for

m cel | e associ ati on. Conpounds and m xtures thereof that |lead to the
f or mat i on (GFmeiclemuisionwAT HersrdaideqdqraplieSusk fogaulgion Heussd &3 slipinating

i nvention meraa&r%afitheﬁodgluaeis If@rmeae%lfaefsr QaBhA as HONBVRE of JARr jCONSi der ed
as conventional enmulsifiers. Exanples for such conpounds are e.g.
phosphol i FP@EIPOSEE B MiCE00gRagisME-aci t hi ns, sphi ngol i pi ds, cerani des,

chol esterol, fatty alcohols, fatty acids as well as there nono-

and/ or dlesters as well_as sterals, etc., when they are dispersed
under s pecﬁ“?”rlst"“é Bribs forp piclesaingermdlsipsear ane|uah forslrapngoiihg skiwandskin

conpounds BR¥a. T‘I‘re}5are mbdd bR se LN LBantigioflhy ERE hrdQSpetiany !awirneﬂhg lic
and lipophilic %ualg E &not hydrophrlrc and |ipophilic
squal ane (dﬁ??fa“ﬁ?/&ors YoE clping ST have he apyagiags 7 e&m&@a Pt@‘ér f or
menbr ane- fc%ﬁﬂh@ﬂe@khhﬁfﬁs%m S(QIEJ -lth18e PpRBAPMIIl BY &M did8 1R fay contain in
e hpop hasg nu g ,0il ct uch . ’

Farty aci e Reo i mrosigue e pis: P s St er S gnd RO G
These conpounds, e.g. phosphollplds are not soluble in water in
compar abl et HEe G0 8 et ORE R T TR HOORPER | s or
hexagonal prépapaiichs Bnyisdi Bdrd waeusphr as#ifvaribiovie hiaﬁ:f@hasaeldtespamsﬂytfbnon
?nejln??:’ :?nl;:’ ag‘ltlltzreegmtﬁ ccl)nr‘]st a#%heée r}:ré?'cra pé‘fénenc&qﬁa? he?r%r(e;olrﬁgr%:gigr?le% {n sﬁmgrgrg ture,
t hey can baeepdnasqo'emetbad o predleprs enaienselol @hsremkgylnpmyﬂs_:mmcmlm
i cat es SR IRy AP AR RS B e Gl R Py BB 2

loss of natural bamer compounds of the skin. The loss of natural barrier compounds may ]ead

to an increased roughness, dry skin, cracking and wear eczema.

Furthermore, the use of emulsifiers normally results in the conversion of lamellar structures of

the lipid barrier into vesicular structures such as ¢.g. micelles or mixed micelles. These



- 6 - Thus, lamellar structures formunder well-defined conditions
and are not arbitrarily convertible by neans of an alteration of the
concentration into other nmesophases such as e.g. mcellar structures.
In case of water-soluble tensides (emulsifiers), mcelles, hexagonal
and lanellar liquid crystalline phases are fornmed dependi ng on the
tensi de concentration. In this case, it is possible that depending on
the concentration m xtures of different states (hexagonal and

| anel lar) are present side by side in equilibrium By contrast,

menbr ane-form ng substances of the present invention are typically
not soluble in water. In case of these lipids not soluble in water,
such as e.g. phospholipids, |iposomal structures are as a rule not
present side by.side of lanellar structures but either the one
structure is present or the other. An exanple of emulsifier-free

enmul si ons R f. zed
by neans 0?5r cgcosl ?%h&{/\/{? ?15??#1—?4@%20???5]%& eﬁgSk?rrEJHjs lhg{%tﬁllﬂgfoggﬁys‘ ?%%‘L% ize
t he enul sitherpesesakihtytof the hareertlaysnabmbrangl Bid th drisopasiye @féhﬁshﬁbst Rmgriobthk y
omtted. il fwat er
boundary Sarraceioh REEkpest AEaBPLIENT MR WA} hoedland "OF 1

di sper sed spprdigresuslsthpeapaciniodide S@Dflelbdldelmﬂﬁsfp fSldeqT@S@uCQralbh@S frpfication s

pur pose ar, i abl e
By Bot h | 1 panry] el RARGARG Gl RARR B e Ryd BBl RicPndSth
enulS|ons10U$maWﬂﬁmﬂﬁ®b%1@@ﬂwnln oxi de, silicon di oxi de, Fe203,
veegum bentonit or ethyl cellul ose are preferably used as solids.
However, such solid emulsifiers may also lead to irritations or nmay
even causé&mlsifirfreanyisonsawa spicias B of inamuisionnThegy csplnictya sre Sreapfe

al r eady U%ﬁﬁls%ﬂh@é’h%u@r s\éﬁ’i‘: |%t ﬂeecbffaxﬂﬁ{xﬂﬁlfbl cofd OLEB.J, {hvink ¥ fol A Ec%gi'r ents,
respectively, promsing a ter skin conmpati esSpecially 1n
case of seYrEht imakecalr weieht ﬁf t mog) that dputeble wcqna@,ﬂoa@éﬁn g¥rsligs aodier t he
use of skigpel fidti drireriGdi Iagg}&%%teﬁ VN i t!:JEPr&P‘éﬁ.qls%}"r&s fAbEs: Thus,
in these cream bases sever onents of natural skin |ipids, such
as e.g. trimpgReEtG- ﬁégnva?f@n?féﬁwﬁ? W) 35 SHEBapR- AP Yoo ubkanggsc Bisy pisipectaei
triglycerifdesed gfthpdoaﬁaanosrutfmer&)meéﬂdiﬂdh@d@%nd Satb b ReRd R4 vabange (or
plant origin), ceranides are regmace ceram de 3 (of yeast

origin), CHBIEENEPDEYENIN josoRceatRNSY, eﬁwwftﬁéstf@’r"ﬁﬁ@fh(a&”“ﬁ@%}rﬂfa‘brl gi n)

and phosphaliisRhds addify nr@@Jeaﬁlﬁan&ymaﬁ%@&@me@m&ﬁt (2hn RhABEL REH0ME) - -
7 - In this conce cal adjuvants such gra rances, colorants,

i
comecl ogerF’CI“IC"p‘lh%I?P"("éa%‘BT'P ‘Q?éﬁng(P‘" @?'F%zj’“ceﬁ?cé%'@r“%&’cEln\l'étérdﬁ?iﬂ"rﬁﬁ’l tical

enul si fi ercinsefisds PrpRhahalt Ve@icdeRH and bihG xRS SRS RONENE S
potentialhﬁqare sensiti.zing and nmay lead to irritations of the skin.

These for iATBIPRIAL3Y e preferably prepared without conventional
emul sifi er(ﬁtt;d mv\mwdafnotop;caw@gedmt:ﬁesgatmveﬁrwmulgu&ﬁdeldl _sawvanhages of

heory 1+ b Suitr ER f Flatrar e ke e e el |y

conposed rmﬂdn:rmam'lolemlﬁkﬁlha%gra&hcﬂéc&ﬁr weight BEoleAFOBD) iAdtead of ¢halldifies in a
Om ssi on of convent&ona s prevents that mcelles or

vesi cl es dPE°YBrHEY ?BWWHQQH?WEf#ﬁ |lar structure of the forned

menbrane i s naintained |n the emul sion. This lanellar structure is
based on t osi tion of

t he natur af{&setigoblolc%“ ﬁeuﬁc fnf)il ca%me?'ﬁgfml&‘%s ' BF Cépqeedrt% Iem“]B'?g? &ft as lute
substanceim@bmﬁemhnheicehhwmﬁmonemones)nm&umhﬁﬁﬁwmaﬁumﬁﬁmnmmmmm
Systens b Wi I i a
N s e e e

t er m " DVB(tensldey. Dhevriee dbenatierizad inSn pmpliphrieg structure and the capability for micelle

association. Compounds and mixtures thereof that lead to the formation of a lamellar
membrane in the sense of the present invention instead of micelle association are, however,
not considered as conventional emulsifiers. Examples for such compounds are e.g.
phospholipids, such as e.g. lecithins, sphingolipids, ceramides, cholesterol, fatty alcohols,
fatty acids as well as there mono- and/or diesters, as well as sterols, etc., when they are

dispersed under specific conditions as described below. Such mixtures of compounds may



3. Foam fornul ati ons A special application formof cosnetic and/or

dem atol ogic enul sions is the application as foans. Foam fornul ati ons
have the advantage that they can easily be distributed on the skin.
The foamy consistency is experienced as confortable and the products
normal Iy | eave a good skin feeling. In particular, the physical
structure of the foamacts positively on the protective action of the
kin. Foans are conplicated physical structures that require a

peci al bal ance of the conponents constituting the foam |n general,
floans are obtained by spraying a forgulation of an emulsion or an
gueous tenside (stabilizer) solution. For exanple, an emul sion
ontaining propellant is dispensed froma pressurized container (such
ystens are al so described in literature and patent literature as
erosol foans). In this case, the pressurized m xture of enul sion and
ropel I ants, gxpands tﬁ‘ﬁl?ceﬁ@és'l‘iﬁ)t ﬁ*;&‘?&dhmfc‘aﬁdﬂd%gﬂhé)es%ualédé (lRﬁ‘Fl)tdr(ﬁJH’ é%nd the

i spersed oil phase Thn | -solu as Is dissolved

pands. HBW@#@POfﬁﬁﬁﬁﬁ(@éﬁwﬁﬁ$dm6@iH@PW&@ Byferredgramples ot membiagst ens

sjuch as, froni G aBRInos oPHEPresRl id¥edtion dre &os;ahypﬂﬁ's SARIb1GRs] &Hzmn&%@l anced
floam fornul ations have a stable polydispersc structure of two or nore

hases t h&boltssraisf®raleohas.driymcigs ferelias e popernd/er dissises. Ind setipar abl e

tio a nMenbrye comptildsNel WRbdha rdgl%wo%imv@\Jaiaﬁn%amm@gsmhhat t hey
evel op a I‘Ot ective acti on, or exarrp e agal nst contact with wat er,

owever , a?muBWCfS(ﬁﬁpeﬁiH& EfMeR g d CoRRITY uegfebput He NewA ly-dhvent .

lIn such f G&f¥Bno hiB&IEorl SxARbRE idufBdridalne pRRsL ﬂﬁé\% tﬁ@ha&h@nsﬂ%ﬁspl ratio
ilnsensi bil es and no correspondi ng heat bUI|d up t he p05|t|ve

roper t i e<eperasirg thsy sRARiaDOUHN PR I YRIFY SR usAYety léfﬁe meltiesielarveYeisi t h an

unchanged (peVs Belodtheihase AR @ériPeladhd, QRS cANRWRp& &dfidhate QR hijh
clonvent i onal tenS|de/enuIS|f|ers t hat serve for the stabilization of

the enul si*BHeRHBN AR orh EMel gicRig: Tho2Re Stamiioned phassinsitieg FRpgRture

eprul si fi erigdi@kes rahS kst the REPatlie\Bdich AFR1ikFHRMEConvérRP B Letud
identified as_causin |rr|%%t|ons in the use Oﬂ@ﬁkln care roducts

sich as e.gstalingphass, glow &b RhpsedESIUOR tSTRGRPS: 8 2 Bhask s PSP %}’éﬁ*&
hus, t heI’pﬁade&a@ttﬂﬁ‘ﬁﬂ‘lp@rfatukd’ldlm{mdjtié@talﬁt{élpﬁas@W;ﬁes@r@fﬂ?@&lﬁahﬁ% that are
tter adagted to the ne n t han conventloqg emul si on
stems or PHEHESRY dgpen Wﬁf’% hFF‘E’PF?S‘BWH(Sa“("ﬁ'ﬁg/“O”p?aBWtﬁe LB ski n
ot ﬂ:t i ony@suly de, lﬁ&tgka&ﬁpl@hid%sdlﬁlpﬁ)splﬂﬂﬁldﬂ&ﬁw&ﬁ 1mceﬁﬁﬂmms)e@ aiga?én ng a
amel | ar structur ased.in its co sitijon on the ne orm ng
Ter ol VTR Frer et Sririonts Bh ek b e ined B P cor f bog.
is the object of the present inventlon to provide |nproved f oam
rnulathg rticul

over mencrenaledr i A tea e Rr R b B Ren bl B Ry g e
st at e- of - trh@ecalet The$a;rmmrq,fa@rierrtbl‘hﬁe—fam&@tsmhsmndihefoapnﬂmenarsbudnaes as

j t
Shase wherghired rat st Penaly nEu AR Lkt Rl B Ind NP i mg
ubst ance SDdarqaflcngomAteahﬂielvammnMﬂnd treriiql ¢thhw 1éngthm @oachobdl,ilanb Br:e
i tabl e a%ntpr%l%le&l;r% d &R?a@é ]t‘ %et'; ?ﬁ J\?;P%at*ohpto%oﬁg Salng }? 10215@%95{@%0'[

S
S
the foam fornu ns are su
S
S

®)

ubst anti & 11§d1r@mnﬁt¢ademmfressdrmém U&nw%’brml sifiers V\/nerel n the
ubst ance or the m xture of

Furthermore, it is in case necessary to select special production conditions for a system to
form lamellar structures. These conditions are described below regarding the inventive
systems in more detail. Although systems in which micellar structures can be converted under
suitable conditions into lamellar structures are known in the art, there are, however, also
systems in which no phase transformation into another phase such as e.g. a micellar,

hexagonal phase, etc. is possible. Still other systems allow under suitable conditions for the

formation of a lamellar phase, however, an alteration of the concentration does not lead to the

formation of other mesophases.



- 9 - substances that leads to the forrmation of a lanellar nenbrane
is not considered a conventional enulsifier. For exanple, in the
technical field it is, for exanple, acknow edged to characterize the
comer ci al product Physiogel (r) cream containing DVS(r) concentrate
as "enmulsifier-free". Menbrane-fonning substances and m xtures of
subst ances according to the present invention are typically

non-sol uble in water, while conventional enulsifiers, especially

t ensi des having a conparabl e HLB-val ue of about 10 are as a rule
soluble in water. Furthernore, the nmbr ane-form ng substances not
soluble in water according to the present invention are not capable
of spontaneously enul sifying oils, while conventional enulsifiers
especially those having a high HLB-val ue are capable to spontaneously
emul sify oils. Conventional enulsifiers having a | ow HLB-vaIue are
not capab l1'ﬁx.sst Qm P Mcﬁﬂ% lfén%run%r ﬁtd%n%ﬁ c&%ataonsp 3 QLT3 a@‘!h iRAgy !

contrast to frembrane-torm ng substances accor&1 tot ¥ sent

i nvent i ongomweryble ;bh osphiof n‘nrpﬂi'd@llormfskp@emcamrahetamm@womemhﬁsqrsam@wls e ng
Subst ances ARG haldf RLRRMe LAKENELARLD, RAIGAN LR
conventi ona rers 1s t , ror ex osphol 1 pi ﬁave a
HLB of 10MHWHmémgﬂcn@m@nﬂmmﬁgewu@h@dﬂ@wmbM£mtmﬂméﬁequmymumEhﬂhm

nmenbr ane- f W nor e
Than o e T8 fosaEH-REER Ronioh N ERL AN el iRyl

10, 5. Acc@ncalamgiar)@retm@elprsdsémldq lnwnhhr@ﬁ! Bheonpmirmcimbeaneﬁama@t eristics
of foam f i 1 f ch
The orT pRabdhal baRSyReh (FRRREARA D 06l v i sl 0Pt W B
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of the prepanaindfivedpias not occur and a suitable foamis fornmed. The

formed foamis stable enough in order to be, e.g., applied to the

skin. The invention relates to foamfornulations conprising an oi
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yeast origin), cholesteroi is replaced by phytosterols (of plant origin) and phosphohplds are

replaced by phospholipids (of plant origin).



Mor eover, the invention conprises a nethod of nmanufacture of foam
formul ati ons based on enmulsions in which the oil phase conprises a
menbr ane-form ng substance that forns a | anellar nenbrane in the foam
formul ati on. The net hod conprises the steps: a) Producing an emul sion
preferably of the oil-in-water type, b) Filling the enul sion and
propellant into a pressurized container, or c) Filling the enul sion
into a container other than a pressurized container that upon

di spensi ng of the enmul sion generates a foam Description of the
drawings Figure 1 shows |anellar gbrane form ng structures that
can be recogni zed by neans of the so-called Maltese crosses
(especially in the upper left inage area). In addition, in Fig. 2,

t he gas phase of .the foam formul ati on can be recognized in the form
of gas bubbl es. Maltese crosses can be shown especially in the
boundar urface to t.h &Moregver I N ,
crossesyczn&ﬁcmuw% %WF%e uwﬂgsﬁ% ﬂﬁa§?@“g3?¥ag%n ngg%hgé bubbl es
of the foasm\en{Detla; ;iredwde:ss:mptmmahe\mﬂsxﬁdmeare m@rwiy@nmw«dcmcdﬁmg: to the

present invent mm&q rmulations are. for pg?atl ns,. especially

enmul si ons CO'PPIOQF"SPe ewyoiiéeﬁeps’mmcﬁaa"g ed” 1o ad to the I%)Sori;:aelg(t:)n of a foam In

particul ar, the fornul ati ons may be elther filled together with a

propel | ant’Thcs@ fonnﬁlaptgn%fsirse%géfégbq}(ﬁ F‘é‘t%lh\ﬁﬁl ut anm%ng%mu a!f%e%d Wdér%) zH}o

propel | ant Irnto a container pressurized contal ner
al | ows f orthetdhevefoenherted disadyhntege$ Qiiamnwptmabhnsipa’mm ng of the
formul ati on/ emul si on. For exanple, punp spray containers may be used.

In a preferred enbodi ment, the foamfornulation is a foam cream
Without wishing to be bound by a specific theory it is believed that the special action of these

specifically composed membrane lipids is related to the lamellar structure. Omission of
conventional emulsifiers prevents that micelies or vesicles are formed so that the lamellar
structure of the formed membrane is maintained in the emulsion. This lamellar structure is

. based on the (physical) structure and the (chemical) composition of the natural epidenmal skin
lipids that are preferably present as lute substance between the cells (comeocytes) of the

stratum comeum.

Systems based on specifically composed membrane lipids having a lamellar structure of the

membrane are known in the art under the term “DMS®” (Derma Membrane Structure),
3. Foam formulations

A special application form of cosimetic and/or dermatologic emulsions is the application as
foams. Foam formulations have the advantage that they can easily be distributed on the skin.
The foamy consistency is experienced as comfortable and the products normally leave a good
skin feeling. In particular, the physical structure of the foam acts positively on the protective
action of the skin. Foams are complicated physical structures that require a special balance of
the components constituting the foam. In general, foams are obtained by spraying a
formulation of an emulsion or an aqueous tenside (stabilizer) solution. For example, an
emulsion containing propellant is dispensed from a pressurized container (such systems are
also described in literature and patent literature as aeroscl foams). In this case, the pressurized
mixture of emulsion and propellant expands and forms small foam bubbles. {n particular, the
dispersed oil phase in which the oil-soluble gas is dissolved expands. However, foams can

also be formed by means of other systems such as, for example, pump sprays.



According to the present invention, essentially enmulsifier-free

enmul sions are such enul sions that do not contain nore than 1,5 weight
percent of conventional enulsifiers, preferably not nore than 1,0 %
nore preferably not nore than 0,5 % According to the invention,

enmul sifier-free enmul sions are such enul sions that do not contain
conventional enulsifiers. According to the present invention, a

menbr ane-form ng substance formng a |anellar nmenbrane is a substance
that preferably has sinmultaneously a hydrophilic as well as a

hydr ophobi ¢ part of the nolecule. Preferred are substances such as
e.g. phospholipids, such as |ecithins, sphingolipids, ceram des,
cholesterol, fatty alcohols, fatty acids as well as nono-and/or

di esters thereof, as well as sterols, etc. Triglycerides (not
hydrophilic. and lipophilic), squal ene (not hydrophilic and
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met hods oﬂmnﬁaQUﬂﬂhgmaﬂE for exanple, described in daus-Dieter
Herzfeld et al. (editor), Gundlagen der Arzneiform ehre, Glenik 2,
Springer Verlag, 1999. In this respect, the nethod of polarization

m cr oscopyThius teespie e eedlo§indiidud skiordre ampositinstiial gye hestehrsidpted tauhe needs

pol ari zat 'mhe fdchnMBinc vtsmnagmﬁeéoh@gteﬁmmem@s&w stiks WY, B, biae
oscillation planes of the generated polarize t are perpendi cul ar
to each otfh‘@ﬂerélﬂe Ppsitesiencrnd B otter ddmicarel ow the object to be anal yzed.
The oscillation plane of the irradiated |light is changed by the
sanple so that a fraction of the |light can pass through the second
pol ari zat i O Upg qfﬁieamﬁésephaé%ﬁé?énediﬁr Sragher baged ihig sespositipn pethe mepljaicz ed
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t he present |nvent|on a lanellar nenbrane is arranged such that it
has a | ayered structure such that the upper layer of the substance is

respecti vep s geh ij%etto@@hetpﬁksau Inoman loapwde%prbb@ fSMPRHANS RS Eﬁﬁcuuaﬂly of

direction of the individ subst ance | ayers occurs | ndependent

the used sBIP{F f"%'ﬂé‘ﬁaft“’raé‘fo‘%":g‘he fhque- Wﬁfdwaif#ﬂlaaﬂ‘@nﬁaéﬁé'togfoavuiefwes

subst ance at®didi foakd ete-euhagt.ds and the hydrophobic noieties are

directed inwards to each other, or vice versa. |In case that two

| ayers of the substance are directed in the above-described sense,

the resulting structure i s desSuyindredf s isvestiongl € menbrane, while in

case of arranging two further layers, this lanellar structure is

desi gnated as a doubl e nenbrane. According to the present principle,
The applicant has surprisingly found that emulsions comprising an oil phase and a water

phase wherein the oil phase comprises at least one membrane-forming substance forming a
lamellar membrane in the foam formulation are suitable as basis for foam formulations. In a
preferred embodiment, the foam formulations are substantially free of emuisifier, i.e. they

substantially contain no conventional emulsifiers whercin the substance or the mixture of



resulting in a multiple menbrane structure. According to the present

i nvention, the nmenbrane may be present as a single nenbrane, as a
doubl e nmenbrane or also as a nultiple nenbrane. A "wash-out" effect

i s understood as a decreasing of the noisture of the skin after

conpl eting an application of the skin care conposition bel ow the
initial value. According to the present invention, bioidentical fats
are fats of plant origin that occur in the body. Q| phase Suitable
conponents that may formthe oil phase may be sel ected from pol ar and
unpol ar lipids or mxtures thereof. The oil phase of the inventive
formul ations i s advantageously sel ect/éd fromthe group of
phosphol i pi ds, such as lecithins, (nmono-, di-, tri-) glycerides
(especially triglycerides, such as e.g. fatty acid triglycerides),
sphingolipids, fromthe group of propylene gl ycol or butylene gl ycol
fatty acid e sher s, ani,mal or pl ant
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structural simlarity to the structure of intercellular |anellar
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triglycerildle&yf llﬂyhm‘@\'@xare nat ﬁfglllb}ft@rwaétes (of plant origin), squal ene

by, e.g. squalane, which is |less sensitive to oxidation, ceram des by

ceram de 3 (fromyeast), chol esterol phyt ost erol es (of pl ant

ori gi n) antreigbly Wﬂwrwgfwlﬂpﬁﬁbh@ﬁ Piviﬁ@l@"f(ﬂéfm hsvemHLBrvalyE pmore hag

preferr ed { aafe f by 8id 011 Gha B plRABI 4104 lg. MeMbr ane- for mi ng

subst ance conprises a |ipid), re pref erabfy a'triglyceride and/or

phospholipid. In an espeC|aIIy preferred foam formul ati on of the

i nvention, A&cbl%mﬁdvrtd @k %fr@&“ id6enlich tﬁ@&:rsbﬁlvé éha%@t'eﬁ!n@?@*fba‘m frAditidns are

triglyceride an sphol i pi d i)]/ro genated | ecithi
combined w1th those of emulsmns in which the 011 phas

e comprises at least one membrane-
forming substance that forms a [amellar membrane in the foam formulation. Thus, especially
foam formuiations can be prepared combining the positive properties of the foam, namely the
physical structure and the convenient application, with a good skin compatibility. This
property allows the use of foam formulations for cosmetic and dermatologic formulations to
be employed in case of sensitive types of skin. Thus, skin compatibility and convenience of
application is combined advantageously with each other. The lamellar structure of the at least
one membrane-forming substance that is important for the skin compatibility has not been

considered in foam formulations of the state-of-the-art,

Nevertheless, it is not obligatory that such emulsions lead to stable foam products upon

foaming. Foams are obtained, as already mentioned, c.g. by incorporating propellants into

3



In a further preferred foamfornul ation of the present invention, the
formul ation may further conprise lecithin, preferably hydrogenated

| ecithin. The preferred inventive foamfornul ati ons may further
contain further conponents, such as e.g. stabilizers such as e.g.

al cohol s or glycols. Preferred are glycols, in particular propylene
gl ycol, caprylyl glycol or m xtures thereof In preferred foam
formul ati ons of the invention, further conponents nmay be coMuri sed
such as e.g. butyrospernum parkii (shea butter), squal ane,

gl ycerides, ceram des, preferably cer mde 3, or mxtures thereof A
preferred foamfornulation of the invention conprises a substantially

emul sifier-free enulsion. An especially preferred foam fornul ati on of
the invention is free of enulsifier. In a particularly preferred
enbodi nent, the foan1fornu|ation is free fromwater-sol uble

convent i OQﬁ‘{N ésﬁmllsmn B dté rsﬁinhs Iti';]agihgpro g’lantatjlsléglved mﬁ]lg%ispffrseg 0|E1pf1a'asgl

preferred enbodi I's espécl a ree fromthe
fol | owi ng eempima nptm.foe@ang;@iqnhwas tosmeds(doperasn ce‘ 265 in $Q@ldhﬁoastrw at e,

al um ni um te: S - I te,
e cetyl STREELE Eprhp dPhEBop AL AR 00 MBI ST HasPIBRAL ¢
Na-dioctywdmmpm@ém@dhmamépﬂﬁmat@nnaﬁ@smnmnmwumgbdﬂpﬁundamnﬁumh@a§
e.g. cetyl i I i } de;
by i mi Bt RETAR R o e pRARER GO OB A £ Giavl
Bet ai ns, §em1h15érs1ned Jhe Detal fnanmpsebly draitkemn ovee rodgod 8- faaplted tatbe skirest er s,
such as e.g. nmacrogol-30-stearat;

The invention relates to foam formulations comprising an oil phase and a water phase,

wherein the oil phase comprises at least one membrane-forming substance that forms a

lamellar membrane in the foam formulation.

Preferably, the invention relates to foam formulations on the basis of natural or skin-like

ingredients, respectively, providing for a better skin compatibility.

Furthermore, the invention relates to the use of foam formulations based on emulsions as
carriers for active agents, as skin care agent, as skin cleaning agent or as sunscreen. The foam
formulation, therefore, can be employed as cosmetic, medical product or pharmaceutical

composition.

Moreover, the invention comprises a method of manufacture of foam formulations based on
emulsions in which the oil phase comprises a membrane-forming substance that forms a

lamellar membrane in the foam formulation. The method comprises the steps:

a) Producing an emulsion preferably of the oil-in-water type,
b} Filling the emulsion and propellant into a pressurized container, or
¢} Filling the emulsion into a container other than a pressurized container that upon

dispensing of the emulsion gencrates a foam.
Deseription of the drawings

Figures 1-3 show polarization microscopic photographs of the foam formulation of example
3.



G ycerol fatty acid esters, such as e.g. glycerol nonostearate,

gl ycerol nonool eat, glycerol nonoisostearate, partial glycerides,

pol yoxyet hyl ene sorbitan fatty esters of nediumchain | ength, such as
e.g. Tween(r), polyoxyethylene-(20)-sorbitan nonostearat; Sorbitan
fatty acid esters, such as e.g. sorbitan |aurat, sorbitan nonool eat,
sorbitan nonopal mtate, sorbitan nonostearate, sorbitan tristearate,
sorbitan sesquioleat; Sucrose fatty acid esters, such as e.g. sucrose
nonost earate, sucrose di stearate, sucrose cocoate; Macrogol fatty

al cohol ethers, such as e.g. Cetonacr, ?gol 1000, macr ogol

cetost earyl et her, macrogol oIeertheP Laur omacr ogol 400; Stearin

al cohol s, such as e.g. cholesterol, lanolin, acctylated |anolin,

hydr ogenated | anolin, |anolin alcohols; nacrogol gl ycerol fatty acid
esters, such as e.g. macrogol-1000-gl ycerol -nonool eat,

throgol-l

Necr 09011980 PLUGEL L1 PARABAERE M IR OG04 ARSTILYEE B s o
macr ogol- 5oghlied Mabibsestoems Gspeciatiicin dgobpygloficmrgeiarday dr oxyst ear at ;

Pol ygl yercol fatty acid ester, such as e.g. triglycerol di i sost ear at .
In the present invention, the oil phase conprising a suitable

subst ance lorddstipphin&ign?.Xhagae plake ofshetfetimfocedatfop carf kgrradopnj zedhethk &mslof ar
menbr ane i ' - I i resul t
o tho 1 orBeg ERE RAEckldy rnfBith BURRRN R ERRY hsROR AORE (oS!
exanpl e, IPpasdi spersing under high energy input, such as e.g. by

ul trasound or by neans of high pressure honpbgeni zati on, wherein
pressures of about 50.000 to about 250.000 kil opascal (about 500 to
about 2500Méyegver, inprig BeMaldsy cragsennan 1OB@0Red ip thathoundary 50 fRO® thd gappascal
(about 10ng&&uﬁﬁ§¥&m#5oo bar) are used. In other cases, especially
when usi ng non-hydrogenated | ecithin having a | ow phase transition
tenperature as the nenbrane- fornlng substance, sinple dispersing is
often already sufficient mm%gﬁﬁ; tQQQf&hRR@Muﬂeed of high energy

i nput. The presence of a ase can, as nentioned above,
easily be determ ned by a person skllled in the art using nethods
known i n tMOﬁan; téﬁ’l@preﬁﬁt lﬁ\*fzgtlorp%laﬁrfbr%ﬁtah&@ am M?&%Qfﬂ‘y cspecna]l @mulsxl)l% an
especial ly preferred di ment, the Menbrane-form ng substance

conpri ses thatsmgiémsimaﬁﬁp&d fayaerforpstion of 2 fpase i partieular, tmgwgéw&ﬂw be
lecithin, ang f@l@@!eé&tﬁh’ﬂ ahth ¥ pf%pénam ifto a l}!&&ﬁn&ﬁ%ﬁm&%ym} bR QaRRe! i pid
is a mxture of |ecithin and hydrogenated | ecit an especially

pref erred REPASBRN Hiha containgr qiksT Hiat 2 prgespgres Fontainey thm aﬂiowfombe fogatiracey
lecithin 'féalﬁlhﬂﬁtdm;&smg bt @c RPAMAGo/emutBn. F@E)@mﬂfeegu%{p%wa%/ ccﬁim‘r&s neay | 1O
about 1 : and still nore preferably the ratio of leCithin t
hydrogenaﬂ§&“ﬂe0|th|n is about 1: 1. The lipid present in addltlon to
phosphol i pi d conprlses in a preferred enbodinent a |iquid wax ester,
such as e.g. |sopropg nyrlstate pal mtat, stearat or the liKke.

Furt her rmr'@apfelﬁ”ieﬁ EpDogiReng the foan @Fﬂgat’ogtfcﬁfo%f%“ém’@ peanut oil or
triglycerides of nedlun1cha|n | engt h (preferably C3-C12
trlglycerldes% é resent in adgltl wax ester. The MEI? ht
ratio of tOt8IMMBIOSHRGTT P Y gPsentale) THy %‘ﬁ"fr %/H’F%ﬁ%’ﬁéfeéﬂf:hleé’é‘ist"ﬁ
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e P e | Bk SISl TR by o Recordiig B BEARGRENY o oper sed
as a nelt eddfendieeemuisiciarardsughenaibtingihal dopul contiheoiiegtbnalraigifielsnput
can be effected by neans of ultrasound or by neans of high pressure

honogeni zati on, wherein pressures of 50.000 to 250.000 kil opascal
(500 to 25®@omam)omeememphmméd1apmaﬁanaﬁhymgﬁmm&ﬁﬁﬁﬁmngﬁmm&ﬂ&

ki | opascal {e\\zﬁprﬁzasa s%gs(?anlggrh%té)ré ratglhﬁ ssxgx anegﬁgsaehryg ophi [19365rweﬁd?| tives

my Optl ona resen esc | speciTl cation,
hydrOphoblc part of the molecule. Preferred are substances such as e.g. phospholipids, such as

lecithins, sphingolipids, ceramides, cholesterol, fatty alcohols, fatty acids as well as mono-
and/or diesters thereof, as well as sterols, etc. Triglycerides (not hydrophilic and lipophilic),
squalene {not hydrophilic and lipophilic), squalane (not hydrophilic and lipophilic), may also

be contained in mixtures of compounds comprising the membrane-forming substance,



-1 7 - The DMS5(r) base conpositions can have the foll ow ng

conponents: caprylic acid/caprinic acid triglyceride, shea butter,

squal ane, ceram de 3, hydrogenated |ecithin, palmglycerides, persea

gratissim, palmoil (elaesis guineensis). As stabilizers in the

DVMS(r) conpositions may be used e.g. alcohols or glycols such as e.g.

pentyl ene glyclol, caprylyl glycol or m xtures thereof. A

onmer ci al |y obtai nable DMS(r) base conprises caprylic acid/caprinic

cid triglyceride, shea butter, squal ane, ceranmide 3, hydrogenated

llecithin as well as pentyl ene gI ycol . A further comrercially

bt ai nabl e DVM5(r) base conpri ses capr1§/T ic acid/caprinic acid

tri gl yceride, shea butter, squal anc, ceram de 3, hydrogenated

cithin as wel | as al cohol. A further commerciall y avail abl e DVS(r)
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compulsory necessary (for example often in case of using non-hydrogenated lecithins having
a low phase transition temperature in connection with suitable lipids, such as e.g. isopropyl

myristate). The use of particular concentrates forming a lamellar phase is also possible.

The presence of lamellar structures in the dispersion can easily be determined by a person
skilled in the art by means of methods known in the art. Suitable methods of measuring are,
for example, described in Claus-Dieter Herzfeld et al. (editor), Grundlagen der
Arzneiformlehre, Galenik 2, Springer Verlag, 1999. In this respect, the method of polarization
microscopy is especially worth noticing. In this method, two polarization films in the so-
called cross position in which the oscillation planes of the generated polarized light are
perpendicular to each other are placed above and below the object to be analyzed. The
oscillation plane of the irradiated light is changed by the sample so that a fraction of the light
can pass through the second polarization film. The presence of lamellar phases can be

recognized here typically by means of so-called Maltese crosses.

According to the present invention, a lamellar membrane is arranged such that it has a layered
structure such that the upper layer of the substance is respectively directed to a lower layer of
the substance. The direction of the individual substance layers oceurs independently of the

used solvent such that e.g. the hydrophilic parts of the substance are directed outwards and the

hydrophobic moieties are directed inwards to each other, or vice versa.

In case that two layers of the substance are directed in the above-described sense, the resulting
structure is designated as a single membrane, while in case of arranging two further layers,
this lamellar structure is designated as a double membrane. According to the present

principle, still further layers may be associated to the (double) membrane already present



especially preferably 10 to 35 wei ght percent and nore preferably 15
to 35 wei ght percent oil phase. The data respectively refers to the
total weight of the enul sion without propellant. These cream
conpositions are in particular used in case of irritated, dry up to
very dry, sensitive up to very sensitive, allergic and eczem c skin.
In addition, the oil phase preferably may contain further conponents,
such as e.g. fatty acids, in particular stearinic acid, or oils, such
as e.g. Cetiol V. In the DMS concentrates and the inventive
formul ati ons, further conventional qLuvants (not bioidentical) such
as fragrances, colorants, conedogen€ tipids (e.g. mneral oils) and
physiologic enulsifiers are preferably omtted, since these
conponents are potentially sensitizing and may lead to irritations of
t he skin. Aqueous phase: The aqueous phase can contain cosnetic

adj uvant s, 1 SO [
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foam stabilizers and thickening agents. Suitable thickening agents
are polyneric thickening agents that are partly soluble in water or
are at | eastwaghspeefecdbisandanstovdtaes d@l‘BdSifﬁg)I)’fIﬁ’IeiEﬂbiﬂlﬂ'ﬁleﬁhsskﬁmmlp@éh§ or
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hand, i nclude and encapsulate the water into their intertw ned
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(e.g. hydrdypropyl ceIIquse et her, hydroxyethyl cel l ul ose and

hydr oxypr opyl net hyl cellul ose ether); - natural compounds, such as
e.g. agar-agar, carrageen, polyoses, starch, dextrins, gelatine,
casein; - ®©iphdseti c conpounds, such as e.g, vinyl polyners,

pol yet her, polyi m nes, polyam des and derivates of polyacrylic acid;
and -19-
Suitable components that may form the oil phase may be selected from polar and unpolar

lipids or mixtures thereof,

The oil phase of the inventive formulations is advantageously selected from the group of
phospholipids, such as lecithins, (mono-, di-, tri-) glycerides (especially triglycerides, such as
e.g. fatty acid trigiycerides), sphingolipids, from the group of propylene glycol or butylene
glycol fatty acid esters, from the group of natural waxes of animal or plant origin, from the
group of ester oils, from the group of dialkyl ethers and dialkyl carbonates, from the group of
branched and non-branched hydrocarbons and waxes as well as from the group of cyclic and

linear silicon oils.

Foam formulations according to the present invention allow for an improved skin care action
of the formulation due to the lamellar membrane structure and the resulting structural
similarity to the structure of intercellular lamellar lipid structure of epidermal lipds, especially
the stratum corneum. Due to the analogous structure of the lamellar structure of the skin,
integration of the membrane into the skin is facilitated. The integration leads also to an
improvement, especially a stabilization and recovery of the skin barrier. An intact skin barrier
protects the skin from too high a moisture loss. An improvement of the skin barrier can also
result in an improved smoothing of the skin and may decrease the “wash-out” effect, whereby
advantageously an improved long-term effect is obtained in comparison to conventional foam

formulations.



- inorgani c conpounds, such as e.g. polysilicic acid and clay
mnerals. Preferably, a cellulose ether is contained as thickering
agent in the fornmulation of the invention. Hydroxypropylinethyl
cellulose is especially preferred. A hydroxypropyl methyl cellul ose
especially preferred according to the invention is Metol ose 90S Hi 00.
The general designation in the art for Hydroxypropyl nethyl cellul ose
is hypronellose. A further preferred thickening agent is xanthan gum
especially Keltrol sCG xant han gum Hydr oxypropyl met hyl cel |l ul ose and
xant han gum can be enployed in the inventive formnul ations al so

si mul t aneously. The inventive enul si'dAs preferably contain fromo, 2
to 3,0 weight percent thickening agent (based on the dry wei ght of

t he thickening agent and the total weight of the enul sion wthout
propel [ ant). Especially preferred are 0,5 to 2,5 weight percent

thickenin t The cont ai ned I V¢ ent  nmay
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thereof, lactic acid and salts - 20 - thereof, glycerol, sorbitol,
propyl ene playatier mefdredfean fsmigstiamnd the patent meengjpm tp fomuptiot wiynbrtiznd
protein hy gen, elastin as well as silk
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A preferred foam formulation of the invention comprises a substantially emulsifier-free
emulsion. An especially preferred foam formulation of the invention is free of emulsifier. In a
particularly preferred embodiment, the foam formulation is free from water-soluble
conventional emulsifiers having a HLB-value of about 10. In a preferred embodiment, the

formulation is especially free from the following compounds:

Carboxylates, such as e.g. sodium stearate, aluminium stearate;
sulphates, such as e.g. Na-dodecyl sulphate, Na-cetyl steary] sulphate, Na-laurylether
sulphate;



Advant ageous active agents in the sense of the present invention are
al so plants and plant extracts. These are e.g. algae, aloe, arnica,

barber's rash, confrey, birch, nettle, calendula, oak, ivy, witch
hazel , henna, hop, canomle, ruscus, peppermnt, marigold, rosenar
sage, green tea, tea tree, horsetail, thyne and wal nut as well as

Y,

extracts thereof. The inventive fornulations may further contain as
active agents antinycotics and antiseptics/disinfectants of synthetic

or natural origin. Further active agents are glycocorticoides,
anti biotics, analgetics, antiphlogistics, antirheumatics;
antiallergics, antiparasitics, antipﬂafiginosics, anti psoriatics,
retinoids, |ocal anaesthetics, therapeutic agents for veins,
ceratol ytics, hyperem c substances, coronary therapeutic agents
(nitrates/nitro-conpounds), virus statics, cytostatics, hornones,

agents prao ing. nd healing, e.g. growh factors, enzyne
preparati5ﬁ§%3ﬁghﬁﬁggfwgﬁgaﬁggmﬁﬁTther conponents of the emul sion:
The f or nul @iate@iasy diyon0iat dodipadddy, sfidirat BgrcegDFin@Ihpl @hoalind Bigmidgent s,
pearlesceg}nﬁnggg s, .fragrances/ perfunes, sunscreen filter

subst ances’® #'fes, conplex formers, antioxidants and
repel | ent BgeiRiue compoiias, kudhiss gl padinmgdhbidgg agents. - 21 -
However, in a preferred enbodinent, formulations of the invention
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propellant&w£$§ferably about 10 wei ght percent.
Macrogol fatty alcohol ethers, such as e.g. Cetomacrogol 1000, macrogol cetostearylether,
macrogol oleylether, Lauromacrogol 400;
Stearin alcohols, such as e.g. cholesterol, lanolin, acetylated lanolin, hydrogenated lanolin,
lanolin alcohols;
macrogol glycerol fatty acid esters, such as e.g. macrogol-1000-glycerol-monooleat,
Macrogol-1000-glycerol-monostearat, macrogol-1 500-glycerol, triricinoleat, macrogol-300-
glycerol-(hydroxyl stearat), macrogol-5-glycerol-stearat, macrogol glycerol hydroxystearat;

Polyglyercol fatty acid ester, such as e.g. triglycerol diisostearat.

In the present invention, the oil phase comprising a suitable substance or such a mixture of
‘substances for forming the lamellar membrane is dispersed with a water phase under
conditions that result in the formation of a lamellar phase. If necessary, this is done, for
example, by dispersing under high energy input, such as e.g. by ultrasound or by means of
high pressure homogenization, wherein pressures of about 50.000 to about 250.000 kilopascal
(about 500 to about 2500 bar), preferably about 100.000 to about 150.000 kilopascal (about
1000 to about 1500 bar) are used. In other cases, especially when using non-hydrogenated
lecithin having a low phase transition temperature as the membrane-forming substance,
simple dispersing is often already sufficient without the additional need of high energy input.
The presence of a lamellar phase can, as mentioned above, easily be determined by a person

skilled in the art using methods known in the art such as e.g. polarization microscopy.



Met hod of manufacture The foam formnul ati ons according to the
invention are prepared by providing an enul sion, preferably of the
oil-in-water type and filling the enmul sion and optionally propell ant
into a suitable container such as e.g. a pressurized container. As an
alternative to propellant and pressurized container, the enulsion may
also be filled into a different container that is suitable to

di spense the enul sion as a foameven in the absence of propellant.
Such systenms are known to a person skilled in the art. In particular,
the inventive enul sions are prepared by neans of a nethod conpri sing
the follow ng steps: (1) Providing amoil phase optionally conprising
at | east one nenbrane-form ng substance formng a | anellar nenbrane
in the formulation, - 22 - (2) Providing an aqueous phase, (3)
Conbi ni ng and honogeni zi ng of both phases, for exanple, by nmeans of

ul trasound or high pressure honogeni zation, (4) Optionally adding at

| east one or at |east one further nenbrane-form ng substance, (5)
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devi ce.
mynstate -palmitat, stearat or the like. Furthermore further optional lipids, such ase.g.

peanut oil or triglycerides of medium chain length {preferably Cs-Ci» triglycerides), may be
present in addition to wax ester. The weight ratio of total phospholipid (e.g. lecithin +
hydrogenated lecithin) to total lipid (e.g. wax ester + optional triglycerides) is in this

embodiment preferably about | : 5 to about 1 : |, preferably about | @ 2.

The mixture of phospholipid and lipid is, for example, dispersed as a melt with water under
high energy input. The high energy input can be effected by means of ultrasound or by means
of high pressure homogenization, wherein pressures of 50.000 to 250.000 kilopascal (500 to
2500 bar) are employed, preferably 100.000 to 150.000 kilopascal (1000 to 1500 bar). In the
water phase, further additives may optionally be present as described in the present
specification, such as e.g. glycerol or thickening agent (e.g. xanthan gum and/or

hydroxypropylmethyl cellulose (hypromellose)).

Further optional ingredients are described below in connection with DMS® compositions. [n
particular, the obtained formulation may be substantially emulsifier-free, preferably free of
emulsifier, i.e. in the formulation, substantially no or no, respectively, conventional emulsifier
is present, wherein the membrane-forming substance or the membrane-forming mixture of
substances is not considered a conventional emulsifier. Upon dispersing this mixture in the
described manner, a dispersion is obtained that is suitable for forming a foam formulation

{e.g. by using propellants or a pump spray) and further for forming a lamellar membrane.

Further cream bases based on the above-described “skin-like” components are also known in

the art as DMS® cream bases.



honogeni zing is carried out by neans of high pressure honogeni zati on.
In a further preferred enbodi nent, honogenizing is carried out by
means of ultrasound. In a preferred production nethod, the oil phase
is mxed into the aqueous phase and is honogeni zed. |f necessary, the
emul sion is cool ed down to roomtenperature under stirring. In an
especially preferred nethod, a suitable amunt of a DV5(r)
concentrate is added to this m xture and the concentrate is
incorporated into the present enulsion. The nethod that is described
in the followng can also be carried out with other |amellar phases
instead of DVMS(r) concentrate. The BMSr) concentrate can already be
added to the oil phase before honpgenizing with the agqueous phase or
can be added to the m xture of the honpgeni zing the oil and aqueous
phase. It is preferred that the DM5(r) concentrate is added to the

m xture after the first honogenizing step and the m xture is then
honogeni z@He DM§® bass eompsitiers fas hayn the dotomingegmponeits: skrepliorngidasmivic scidhe
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(6) Provi |ng an’ aqueous sol ution of I ckeni ng agent M X1 ng
sol uti on @fatigshing kEmiorgelzegie seineginsis} t he enul sion. Preferably, the
inventive enmulsion is | oaded with about 10 wei ght percent of
propel | ant . Aﬁgllcatlons The foam fornul ati ons of the present

i nvent i on Asatibibeerandie NS fostosiians pey hstsede araolplraralystipgick ases a

medi cal prquakchuopwrmcg?#u&%n&@mﬂa@aftlon) pur poses. For exanpl e,
the formul ations 'may oyed as skin care agent or skin cleaning

agent. Furthernore,
A commercially obtainable DMS® base comprises caprylic acid/caprinic acid triglyceride,

shea butter, squalane, ceramide 3, hydrogenated lecithin as well as pentylene glycol.

A further commercially obtainable DMS® base comprises caprylic acid/caprinic acid

triglyceride, shea butter, squalane, ceramide 3, hydrogenated lecithin as well as alcohol.

A further commercially available DMS® base comprises caprylic acid/caprinic acid
triglyceride, shea butter, squalane, ceramide 3, hydrogenated lecithin, persea gratissima as

well as caprylyl gtvcol.

A further commercially available DMS® base comprises caprylic acid/caprinic acid
triglyceride, shea butter, squalane, ceramide 3, hydrogenated lecithin, palm glycendes, elaesis

guineensis as well as pentylene glycol.

A preferred DMS® base comprises caprylic acid/caprinic acid triglyceride, butyrospermum

parkii, squalane, ceramide 3, hydrogenated lecithin, as well as pentylene glycol.

An especially preferred caprylic acid/caprinic acid triglyceride is obtainable under the
designation Miglyol 812 of the company Sasol and mixtures thereof with further oil and wax

componenis.

In addition, especially preferred is the caprylic acid/caprinic acid triglyceride obtainable under

the designation Migtyol 812 of the company Sasol/Myritol 312 of the company Cognis.



they may be used as carriers for active agents and may be enployed in
the nedical dermatologic field. In particular, the fornulations may
be enpl oyed as sunscreen. Exanpl es Conposition of the foam

formul ati on a) Agueous phase The aqueous phase is provided by m xing
t he conponents, Conponent Anmount HPMC (Metol ose 90SH100) 1,5 g

Xant han gum (Keltrol49 CG 0,5 g Water _

S8 -

The inventive emulsions preferably contain from about 5 to 50 weight percent oil phase,
especially preferably 10 to 35 weight percent and more preferably 15 to 35 weight percent oil

phase. The data respectively refers to the total weight of the emulsion without propellant.

These cream compositions are in particular used in case of irritated, dry up to very dry,

sensitive up to very sensitive, allergic and eczemic skin.

In addition, the oil phase preferably may contain further components, such as e.g, fatty acids,

in particular stearinic acid, or oils, such as e.g. Cetiol V.

In the DMS concentrates and the inventive formulations, further conventional adjuvants (not
bioidentical) such as fragrances, colorants, comedogene lipids {e.g. mineral oils) and
physiologic emulsifiers are preferably omitted, since these components are potentially

sensitizing and may lead to irmitations of the skin,
Aqueous phase:

The aqueous phase can contain cosmetic adjuvants, e.g. lower alcohols (e.g. ethanol,
isopropanol), lower dioles or polyoles as well as ethers thereof (e.g. propylene glycol,
glycerole, butylene glycol, hexylene glycol and ethylene glycol), foam stabilizers and

thickening agents.

Suitable thickening agents are polymeric thickening agents that are partfy soluble in water or
are at least dispersible in water and form in aqueous systems gels or viscous solutions. They
increase the viscosity of the water in that they either bind water molecules (hydratation) or, on
the other hand, include and encapsulate the water into their intertwined macromolecules
wherein movability of the water is decreased. Suitable polymers are:

- modified natural materials, such as cellulose ether (e.g. hydroxypropyl cellulose ether,
hydroxyethyl cellulose and hydrox ypropylmethy! cellulose ether);

- natural compounds, such as e.g. agar-agar, carrageen, polyoses, starch, dextring, gelatine,
casein;,

- synthetic compounds, such as e.g. vinyl pq!ymers, polyether, polyimines, polyamides and

derivates of polyacrylic acid; and



78 g b) Ol phase - 24 - Exanple 1 Conponent Exanple 1 ENMS
Concentrate 5 g Mglyol 812 14g

-19-

- inorganic compounds, such as e.g. polysilicic acid and clay minerals.

Preferably, a celiulose ether is contained as thickering agent in the formulation of the
invention, Hydroxypropylmethyl cellulose is especially preferred. A hydroxypropylmethyl
cellulose especially preferred according to the invention is Metolose 90S H100, The gencral

designation in the art for Hydroxypropyimethy! cellulose is hypromelilose.
A further preferred thickening agent is xanthan gum, especially Keltrol®CG xanthan gum,

Hydroxypropylmethyl cellulose and xanthan gum can be employed in the inventive

formulations also simultaneously.

The inventive emulsions preferably contain from 0,2 to 3,0 weight percent thickening agent
(based on the dry weight of the thickening agent and the total weight of the emulsion without

propellant). Especially preferred are 0,5 to 2,5 weight percent thickening agent.
Active agents:

The contained active agent may be selected from all active agents and mixtures thereof that
can be applied to the surface of the skin. The active agent can act cosmetically or
pharmaceutically. Accordingly, cosmetic or dermatologic (to be employed as medical product
or pharmaceutical composition) foam formulations are obtained. Furthermore, the formulation
may be employed for protecting the skin against environmental influences. The active agent
can be completely of plant origin or can be synthetic. The group of active agents may overlap
with other groups of ingredients, such as e.g. the oil component, the thickening agents or the
solid emulsifiers. For example, some oil components also may act as active agents, such as
e.g. oils having polyunsaturated fatty acids or solid emulsifiers, such as e.g. particulate
titanium dioxide that may serve as UV-filter. Depending on the characteristics, the substances

are to be classified into several groups.

Active agents of the tnventive formulations are advantageously selected from the group of
substances having moisturizing and barrier strengthening properties, such as e.g. hydroviton,

an emulation of NMF, pyrrolidone carbonic acid and salts thereof, lactic acid and salts



Stearinic acid 1 g Aqueous phase ad 100 g Exanple 2 Conponent
Exampl e 2 DMS Concentrate 5 g Mglyol 812 14 ¢
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thereof, glycerol, sorbitol, propylene glycol and urea, substances of the group of proteins and
protein hydrolysates, such as e.g. collagen, elastin as well as silk protein, substances of the
group of glycose aminoglucanes, such as e.g. hyaluronic acid, of the group of carbohydrates,
such as ¢.g. pentavitin that corresponds in its composition to the carbohydrate mixture of the
human sub-corneous layer and the group of lipids and lipid precursors such as for example
ceramides. Further advantageous active agents in the sense of the present invention may be
selected from the group of vitamins, such as e.g. panthenol, niacin, a-tocopherol and its
esters, vitamin A as well as vitamin C. Moreover, active agents selected from the group of
antioxidants .g. galates and polyphenoles may be used. Urea, hyaluronic acid and pentavitin

are preferred substances.

It is further preferred that substances having skin soothing and regenerative action are

employed as active agents, such as e.g. panthenol, bisabolol and phytosteroles.

Advantageous active agents in the sense of the present invention are also plants and plant
extracts. These are e.g. algae, aloe, amica, barber’s rash, comfrey, birch, nettle, calendula,
oak, ivy, witch hazel, henna, hop, camomile, ruscus, peppermint, marigold, rosemary, sage,

green tea, tea tree, horsetail, thyme and walnut as well as extracts thereof.

The inventive formulations may further contain as active agents antimycotics and

antiseptics/disinfeciants of synthetic or natural origin.

Further active agents are glycocorticoides, antibiotics, analgetics, antiphlogistics,
antirtheumatics, antiallergics, antipafasitics, antipruriginosics, antipsoriatics, retinoids, local
anaesthetics, therapeutic agents for veins, ceratolytics, hyperemic substances, coronary
therapeutic agents (nitrates/nitro-compounds), virus statics, cytostatics, hormones, agents

promoting wound healing, e.g. growth factors, enzyme preparations and insecticides.
Further components of the emulsion:
The formulations may optionally further contain colouring agents, pearlescent pigments,

fragrances/perfumes, sunsereen filter substances, preservatives, complex formers,

antioxidants and repellent agents, as well as pH-value regulating agents.




Stearinic acid | g Cetiol V 5 g Agueous phase ad 100 g Stearinic
acid is dissolved under heating up to about 70C in Mglyol 812
(Exanple 1) or in the mxture of Mglyol 812 and Cetiol V (Exanple
2), respectively. This oil phase is added into the agueous phase
under stirring and i s honogeni zed using a high-speed stirring device.
The resulting enul sion is cooled down to roomtenperature under
stirring and the EMS(r) concentrate is incorporated by neans of a

hi gh-speed stirring device. The used EM5(r) concentrate has the

followi ng INCI conponents: ’

However, in a preferred embodiment, formulations of the invention are free from components
that may lead to irritations of the skin, in particular are free from fragrances, perfume,

colorants and conventional emulsifiers.

The inventive foam formulations may contain apart from the components already described
above further natural fats such as e.g. shea butter, neutral oils, olive oil, squalane, ceramides

and moisturizing substances as usual in the art.

The above list of individual components of the emulsion should be considered such that
individual exemplified components may be classified into several groups because of its

different properties.
Propellants:

Suitable propellants are e.g. N;O, propane, butane and i-butane. The completed foam

formulation contains 5 to 15 weight percent of propellant, preferably about 10 weight percent.

lMethod of manufacture

The foam formulations according to the invention are prepared by providing an emulsion,
preferably of the oil-in-water type and filling the emulsion and optionally propellant into a
suitable container such as e.g. & pressunized container. As an alternative to propellant and
pressurized container, the emulsion may also be filled into a different container that is suitable
to dispense the emulsion as a foam even in the absence of propellant. Such systems are known

to a person skilled in the art.

In particular, the inventive emulsions are prepared by means of a method comprising the

following steps:

(1) Providing an oil phase optionally comprising at least one membrane-forming

substance forming a lamellar membrane in the formulation,



- 25 - Manufacture of the foamfornulation 90 g of the enul sion
prepared as above are filled into an aerosol container and are | oaded
after closing with a valve cap with 10 g propellant. Exanple 3
Conmponent Exanple 3 soya lecithin 3,0 g hydrogenated soya |l ecithin
3,0 g triglycerides of nediumchain length 7,0 g

222 .

(2) Providing an aqueous phase,

) Combir}ing and homogenizing of both phases, for example, by means of ultrasound
or high pressure homogenization,

(4) Optionally adding at least one or at least one further membrane-forming substance,

(5) Optionally homogenizing, for example, by means of ultrasound or high pressure
hormogenization in order to obtain an emulsion, wherein in at least one of the stepﬁ
(1) or (4) at least one membrane-forming substance is included that forms in the

formulation a lamellar membrane.

Preferably, the oil phase and the aqueous phase are each mixed at a temperature in the range
of from about 40 to 30°C and are homogenized; a temperature range of from about 60 to

about 80°C is especially preferred, more preferably a temperature of about 70°C.

For homogenizing, every means or method known in the art can be used. Preferably, the
phases are homogenized using a high-speed stirring device. In a preferred embodiment,
homogenizing is carried out by means of high pressure homogenization. In a further preferred

embodiment, homogenizing is carried out by means of ultrasound.

In a preferred production method, the oil phase is mixed into the aqueous phase and is
homogenized. If necessary, the emulsion is cooled down to room temperature under stirring.
In an especially preferred method, a suitable amount of a DMS® concentrate is added to this
mixture and the concentrate is incorporated into the present emulsion. The method that is

described in the following can also be carried out with other lamellar phases instead of DMS®

concenirate.

The DMS® concentrate can already be added to the oil phase before homogenizing with the
aqueous phase or can be added to the mixture of the homogenizing the oil and aqueous phase.
It is preferred that the DMS® concentrate is added to the mixture after the first homogenizing

step and the mixture is then homogenized.

In case the emulsion comprises a thickening agent, the method advantageously comprises the

following further éteps:




I sopr opyl
gl ycer ol

nyristate 7,0 g xanthan gum 0,4 g hypronellose 1,2 g
85% 5,0 g water 73,4 g Manufacture

-7

{6) Providing an aqueous solution of thickening agent,

(7) Mixing the solution of thickening agent with the emulsian.
Preferably, the inventive emulsion is loaded with about |0 weight percent of propellant.
Applications
The foam formulations of the present invention can be employed for all cosmetic and
dermatologic (as a medical product or pharmaceutical compaosition) purposes. For example,
the formulations may be employed as skin care agent or skin cleaning agent. Furthermore,
they may be used as carriers for active agents and may be employed in the medical
dermatologic field. In particulac, the formulations may be employed as sunscreen.
Examples
Composition of the foam formulation

a)  Aqueous phase

The aqueous phase is provided by mixing the components.

Component Amount
HPMC {(Metolose 90SH100) "1,5g
Xanthan gum (Keltrol® CG) 05¢g
Water 78 g

b) Oil phase




The m xture of soya lecithin and hydrogenated soya lecithin (e.g.
Phosphol i pon 80 H and phospholipon 85 G is dissolved in a m xture of
triglycerides of nediumchain length (e.g. Mglyol 812) and isopropyl
nyristate at 60C. Under high energy input (e.g. ultrasound or high
pressure hoMogeni zation), the lipid nelt is dispersed in a m xture of
wat er and gl ycerol (high pressure honogenizer: Avestin Emulsiflex-C3;
pressure: 1400 bar). Subsequently, the solution of xanthan gum (e.qg.
Keltrol CC) and hypronell ose (e.g. Metol ose 90SH 00) in water is
added under stirring. - 26 - Manufacture of the foam fornulation 90
g of the menbrane-form ng enul sion é@“prepared above are filled into
an aerosol container and is loaded with 10 g propellant after closing
with a valve cap. Foam fornmation A stable cream|ike foam having fine
bubbl es is fornmed upon dispensing the foamformulation fromthe
pressuri zed contai ner by neans of a suitable valve having a foam
applicator attached. The structure of thé creamlike foamis

mai nt ai nepxdnfple o duration that is sufficient for uniformy dispersing
the foamon the skin. - 27 - THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE
AS FOLLOWG: - 1. Foam fornul ati on conprising an enul sion which

conpri ses an oil |phase aa&ng”mater phase, MME&Qna1the 0|I phase

conprises at | eas ing a |anellar
VA ??ﬂcﬁ‘iﬂa?t i on,

nmenbrane in the f mher:in the %& Ieast one
menbr ane- f or m ng |swpséi@rge conprises ajliprd, japd wherein the |ipid
further conpriseshydrogenated.-lecithin

T Stearinic actd g
Aqueous phase ad 100 g
Example 2
1 Component I Example 2
l DMS Concentrate 5g
{Miglyol 812 4g
Stearinic acid lg
Cetiol V 5g
Agqueous phase ad 100 g

Stearinic acid is dissolved under heating up to about 70°C in Miglyol 812 (Example 1} or in
the mixture of Miglyol 812 and Cetiol V (Example 2), respectively.

This oif phase is added into the agueous phase under stirring and is homogenized using a
- high-speed stirring device. The resulting emulsion is cooled down to room temperature under
stirring and the DMS® concentrate is incorporated by means of a high-speed stirring device.

The used DMS® concentrate has the following INCI components:

Aqua (and} Hydrogenated Lecithin (and) Caprylic/Capric Triglyceride (and) Pentylene Glycol
(and) Butyrospermum Parkii (and) Glycerin (and) Squalanee (and) Ceramide 3



2. Foamfornul ation according to claim11, wherein the enulsion is an
oil-in-water type emulsion. 3. Foam fornul ati on according to any one
of clains 1-2, wherein the at | east one nenbrane-form ng substance
conprises a triglyceride. 4. Foam fornmnul ation according to claim 3,
wherein the triglyceride conprises caprylic acid/caprinie acid
triglyceride. 5. Foam formul ati on according to any one of clains 1-4,
wherein the ermul sion further conprises at | east one thickening agent
sel ected fromthe group consisting of bydroxypropyl methyl cellul ose
and xanthan gum 6. Foam formul ati on_according to any one of clains
1-5, wherein the enulsion further comprises a stabilizer selected
from al cohols and gl ycols. 257. Foam formul ati on according to claim8®6,
wherein the stabilizer conprises pentylene glycol. 8, Foam fornul ation
according to any one of clainms 1-7, wherein the enul sion further

Manufacture of the foam formaulation

90 g of the emulsion prepared as above are filled into an aerosol container and are loaded after

closing with a valve cap with 10 g propellant.

Example 3
Component Example 3
soya lecithin 30¢g
hydrogenated soya lecithin 30g
triglycerides of medium chain 70g
length
isopropyl myristate 70g
xanthan gum 048
hypromellose 1,2g
(glycerol 85% 50¢g
water 7348
Manufacture

The mixture of soya lecithin and hydrogenated soya lecithin {¢.g. Phospholipon 80 H and
phospholipon 85 G) is dissolved in a mixture of triglycerides of medium chain length (e.g.
Miglyol 812) and isopropyl myristate at 60°C. Under high energy input {e.g. ultrasound or
high pressure homogenization), the lipid melt is dispersed in a mixture of water and glycerol
(high pressure homogenizer: Avestin Emulsiflex-C3; pressure: 1400 bar). Subsequently, the
solution of xanthan gum (e.g. Keltrol CG) and hypromellose (e.g. Metolose 90SH100) in

water is added under stirring.




conprises at |east one additional conponent selected from shea
butter, glycerol, 30squal an and ceram de. 9. Foam fornul ation
according to claim8, wherein the ceramide is ceramde 3. - 28 - 10.
Foam formul ati on according to any one of clainms 1-9, wherein the

enul sion further conprises at |east one additional conponent sel ected
fromoils and |ubricating substances. 11. Foam fornul ati on accordi ng
to any one of clains 1-10, wherein the enulsion further conprises at
| east one active agent. 12. Foam fornul ation according to claim11,
wherein the active agent is selected fromthe group consisting of
hydrovi ton, pyrrolidone carbonic aci?$-and salts thereof, lactic acid
and salts thereof, glycerol, sorbitol, propylene glycol, urea,

coll agen, elastin, silk protein, hyaluronic acid, pentavitin,

ceram des, panthenol, niacin, cc-tocopherol and esters thereof,
vitamn A, vitamn C, gal ates, polyphenols, panthenol, bisabolol,
phyt ost erol es, gl ycocorticoides, antibiotics, analgetics,

anti phl oghahihGsuradtiid iDaH ftduCsionant i al l ergi cs, antiparasitatics,
antipruriginosics, antipsoriatics, retinoids, |ocal anaesthetics,

t herapeutic agents for the veins, ceratolytics, hyperem sic

conpoundsgp €6 1R AEYbrdREbARELHuTSon (0B prlepREdEBA WY abd Bited HIPHHIRSI! conldikiddS
statics, cytostatics, hornones, gﬁgnts_gronntlng wound heal i ng,

growt h f a#iddy Gaded yit) 4@ 8 proagaplafirairsing i éavelvefi@es and pl ant nateri al
such as e.g. plant extracts of al gae, aloe, arnica, barber's rash,
confrey, hirch, stinging nettle, calendula, oak, ivy, witch hazel,
henna, hoB@?“ﬁﬁﬁ%ﬂW1e, ruscus, peppermnt, marigold, rosemary, sage,
green tea, tea tree, horsetail, thynme and wal nut or m xtures thereof.
13. Foam forpul ati on according to any one of clains 1-12, wherein the
lipid furEPICCEHPTIKE §m6’P‘6P%%Tﬁ‘%”EIHTS‘?§f‘E":d uwan d‘%&%‘ﬁf%’r%ﬂ]‘ ation

accor di ngfdmuladty: fRRehOfre@liriedEontinksby Méras &aluitdd vaRE Aimtifem i S a

foam cream .15. Fo or mul ati on accor.di to any one of clajns 1-14,
wherei s ROTGHIAERER. CBf b Ceer Be Sramuts Bt S HORHRd P drHaaLs | cast
one | i qui eufir@ent €8 betform@ispéreiagmhé namehalic skin, according to cl ai m 15,
wherein the weight ratio of the phospholipid:wax ester is 1. 5.




- 29 - 17. Foam formul ati on according to claim15, wherein the weight
rati o of phospholipid:wax ester is 1:1. 18. Foam fornul ation
according to claim 15, wherein the weight ratio of phospholipid: wax
ester is 1:2. 19. Foam formul ati on according to any one of clains
15-18, wherein the phospholipid conprises a mxture of |lecithin and
hydr ogenated | ecithin. 20. Foam fornul ation according to claim 19,
wherei n the phospholipid conprises a mxture of |ecithin and
hydrogenated lecithin in a weight ratio of about 10:1 to 1:10. 21.
Foam formul ation according to claim19, wherein the phospholipid
conprises a mxture of lecithin and hydrogenated lecithin in a weight
ratio of about 5:1 to 1:5. 22. Foam fornul ati on according to claim
19, wherein the phospholipid conprises a mxture of lecithin and
hydrogenate lecithin in a weight ratio of 1:1. 23. Foam fornul ation
according to any one of claims 15-22, wherein the wax ester conprises
i sopropyl nyristate. 24. Foam fornul ati on according to any one of
clainms 15-23, containing a triglyceride. 25. Foam fornul ation
according to claim 24, wherein the-erigylceride is a C8-Cl2
triglyeeride. 26. Foam fornul ation according to any one of clains

1-25, “hereiQHFgﬁaﬂE@Eﬁﬁﬁﬁg%ﬁgH%930§HQ@L@Qﬁ$0%$énOt soluble in water.

27. Foam fornu I'on "accor 0 any one o ims 1-26, wherein the
menbr ane- f or I’EI ng Fgalr'ln osngtﬁaggnecorpp%gng%n el;lnu si\c{nav!'hll?lzﬁco(r)n];risg% & pﬁapcqg!i a%!ater

phase, wherein the oil phase comprises at least one membrane-forming substance

forming a lamellar membrane in the foam formulation, wherein the at least one

membrane-forming sobstance comprises a lipid, and wherein the lipid further

comprises hydrogenated lecithin,

2. Foam formulation according to claim {, wherein the emulsion is an pil-in-water type
emulsion,
3. Foam formulation according to any one of claims 1-2, wherein the at least one

membrane-forming substance comprises a triglyceride.

4. Foarn formulation according ta claim 3, wherein the triglyceride comprises caprylic

acid/caprinic acid iriglyceride.

5. Foam formulation according to any one of claims -4, wherein the emulsion forther
comprises at least one thickening agent selected from the group consisting of
hydroxypropyimethyl cellulose and xanthan gum.

6. Foam formulation according o any one of claims 1-5, wherein the emulsion further

comprises a stabilizer selected from alcohols and glycols.

25 T Foam formmulation according to claim 6, wherein the stabilizer comprises pentylene
glycol.
8. Foam formulation according to any one of claims 1-7, wherein the emulsion further

comprises at least one additional component selected from shea butter, glycerol,

30 squalan and cerarnide.

9. Foam formulation according to claim 8, wherein the ceramide is ceramide 3.



- 30 - 29. Foam fornul ation according to claim 27, wherein the FILE
value is between 9.5 and 10.5. 30. Use of a foam fornulation
according to any one of clains 1-29 as a skin care agent. 31. Use of
a foam fornul ati on according to any one of clains 1-29 as a skin

cl eaning agent. 32. Use of a foam fornul ation according to any one of
clainms 1-29 as a sunscreen. 33,Use of a foam forrnulation according
to any one of clains 1-29 for the manufacture of a cosnetic agent, a
nmedi cal agent or a pharmaceutical conposition. 34. Method for
producing a foam fornul ati on according to any one of clainms 1-29 the
met hod conprising the follow ng steps: a) Producing an enul sion which
conprises an oil phase and a water phase, b) Filling the emulsion and
propellant into a pressurized container, or

_98-

10.  Foam formulation according fo any one of claims 1-9, wherein the emulsion forther
comprises at least one additional component selected from oils and hubricating

substances,

11.  Foam formulation according to amy one of claims 1-10, wherein the emulsion further

comprises al least one active agent.

12. Foam formulation according to claim 11, wherein the active agent is selected from the
group censisting of hydroviten, pyrrolidons earbonic acld and salts thereof, lactic acid
and salts thereof, glyceral, sotbifol, prapylene glycol, urea, collagen, elastin, silk
protein, hyaluronic acid, pentavitin, ceramides, panthenol, niacin, c-tocopherol and
esters thereof, vitamin A, vitamin C, galates, polyphenols, panthenol, bisaboloi,
phytosteroles, glycocorticoides, antibiotics, analgetics, antiphlogistics, antirheumatics,
antiallergics, antiparasitatics, antipruriginosics, antipsoriatics, retinoids, local
anassthetics, therapeutic agents for the veins, ceratolytics, hyperemisic compounds,
coronary therapeutics (nitrates/nitro-compounds), virus statics, cytostatics, hormones,
agents promoting wound healing, growth factors, enzyme preparations, insecticides
and plant material such as e.g, plant exiracts of algae, aloe, amica, barber’s rash,
comfrey, birch, stinging nettle, calenduia, oak, ivy, witch hazel, henna, hops,
camonmile, Tuscus, peppermint, marigotd, rosemary, sage, green tea, lea tree, horselail,

thyme and walmut or mixtures thereof,

13,  Foam formulation according to any one of claims 1-12, wherein the lipid further

comprises bioidentical fats.

25
14, Feam formulation according to any one of claims 1-13, wherein the formulation is a
foam crearn,
15.  Foam formulation according to any one of claims 1-14, wherein the emulsion
30 comprises at {east one phospholipid and at [2ast one liquid wax ester.

16,  Foam formulation according fo claim 15, wherein the weight ratio of the

phospholipidiwax esteris I: 3.



c) Filling the enmulsion into a container other than a pressurized
cont ai ner that upon dispensing of the enmul sion generates a foam
35. Met hod according to claim 34, wherein the enulsion is of the oi

in water type.

36. Met hod according to claim34 or 35, wherein
produci ng of the enul sion conprises the steps:

(1) Providing an oil
phase optionally conprising at

| east one nenbrane-form ng substance

that forns a lanellar nenbrane in the fornulation, (2) Providing a

wat er phase,

(3) Addi ng and honogeni zi ng of both phases,

Optionally adding at |east one or at |east one further
menbr ane-form ng substance, (5) Optionally honpbgeni zi ng,

obtai n an enul si on,

(4)

in order to

-31- 37. Method according to claim 36, wherein

the oil phase and the water phase are honogeni zed at a tenperature
bet ween about 40 up to about 90 C

-29.

17. Foam formulation according to claim 15, wherein the weight ratio of

phospholipidiwax ester is 1:1.

18.  Foam formulation according to claim 15, wherein the weight ratio of phospholipid:

wax esteris 1:2.

19.  Foam formulation according to any one of claims 15-18, wherein the phospholipid

comprises a mixture of lecithin and hydrogenated lecithin,

20.  Foam formulation according to claim 19, wherein the phospholipid comprises a

mixture of lecithin and hydrogenated lecithin in a weight ratio of about 13:1 to 1:10.

21.  Foam formulation according to claim 19, wherein the phospholipid comprises a

mixture of lecithin and hydrogenated lecithin in & waight ratio of about 5:1 to 1:5.

22.  Foam formulation according to claim 19, wherein the phosphelipid comprises a

mixture of lecithin and hydrogenate lecithin in a weight ratio of 1:1.

23, Foam formulation according to any one of claimg 15-22, wherein the wax ester

comprises isopropyl myristate.

24, Fosm Formulation according to any one of claims 15-23, containing a triglyceride.

25, Foam formulation according to claim 24, wherein the trigylceride is a C3-Cy2

triglyceride.

26,  Foam formulation according to any one of claims 1-25, wherein the membrane-

forming substance is not soluble in water,

27, Foam formulation according to any one of claims 1-26, wherein the membrane-

forming substance has a HLB value of more than §,

28.  Foam formulation according to claim 27, wherein the HLB value is between 9 and 11,



38. Method according to claim 36, wherein the oil phase and the water
phase are honpgeni zed at a tenperature between about 60 up to about
80C. 39. Method according to claim 36, wherein the oil phase and the
wat er phase are honopgeni zed at a tenperature at about 70 C. 40, Met hod
according to any one of clainms 36-39, wherein the emul sion conprises
a thickening agent, further conprising the steps: (6) Providing an
aqueous solution of thickening agent, (7) Mxing the solution of

t hi ckeni ng agent with the emul sion. 41. Method according to any one
of clainms 36 to 40, wherein the foam fornulation contains 10 wei ght
percent propellant. 42. Method according to any one of clainms 36 to
40, wherein honbgenizing is carried out under high energy input by
means of high pressure honopgeni zati on and/or ultrasound, wherein
honogeni zing is carried out at a pressure of about 50,000 to about
250, 000 kil opascal. 43. Method according to any one of clainms 36-40

and 42, wherein honogenizing is carried out at a pressure of about
100, 000 to 150, 000 kil opascal.

-30-

29.  Foam formulation according to ciaim 27, wherein the HLB value is between 9.5 and
10.5.

30.  Use of a foam formulation according to any one of claims 1-29 as 3 skin care agent.

31.  Use ofa foam formulation aceording to any one of ¢laims 1-2$ as a skin cleaming

agent.
32, Use of a foam formulation according to any one of claims 1-29 as a sunscreen.

13, Use of 2 foarn formulation according 1o any one of claims 1-29 for the manufacture of

a cosmetic agent, 2 medical agent or a pharmacentical composition.

34, Method for producing a foam formulation according to any one of claims 1-29 the
method comprising the following steps:
2). Producing an emulsion which comprises an oil phase and a water phase,
b) Filling the emulsion and propellant into a pressurized container, or
c) Filling the emulsion into a container other than a pressurized container fhat

upon dispensing of the emulsion generates 2 foam.
35,  Method according to claim 34, wherein the emulsion is of the oil in water type.

36.  Method according to claim 34 or 35, wherein producing of the emulsion comprises the

sieps:

(1) Providing an oil phase optionally comprising at least one membrane-forming
substance that forms a Jameliar membrane in the formulation,

(2)  Providing a water phase,

(3)  Adding and homogenizing of both phases,

(4)  Optionally adding at f=ast one or at least one further membrane-forming
substance,

(5)  Optionally homogenizing, in order to obtain an emulsion,

wherein in at least one of the steps (1) or (4) at least one membrane-forming substance

is comprised that forms a lamellar membrane in the formulation.
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Method according to claim 36, wherein the ofl phase and the water phase are

homogenized at a temperature between about 40 up to about 50 °C.

Method according to claim 36, whersin the oil phase and the water phase are

homogenized at a temperature between abont 60 up to zbout 80 °C.

Method aceording to claim 36, wherein the oil phase end the water phase are

homaogenized at a femperature at about 70 °C.

Methad according to any one of claims 36-39, wherein the emulsion comprises a
thickening agent, further comprising the steps:
(6)  Providing an agueous solution of thickening agent,

(7)  Mixing the solution of thickening agent with the emulsion.

Method according to any one of ¢laims 36 to 40, wherein the foam forrulation

containg 10 weight percent propellant.

Method zccording to any one of claims 36 to 40, wherein homogenizing is carried out
under high energy input by means of high pressure homogenization and/or ultrasound,

wherein homogenizing is carried out al a pressure of about 50,000 to about 250,000
kilopascal.

Method according to any one of claims 36-40 and 42, wherein homogenizing is
carried out at a pressure of about 100,000 to 150,600 kilopascal,



