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Ger many DMS (derma nenbrane structure) in foam creans
Technical field of the invention The present invention
relates to cosnetic and dermatol ogi c foam fornul ati ons,
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 |anellar nenbrane in the foamfornulation.
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........ Qpposite.principle applies wherein the basic chartacter ...
is here defined by the oil. KR spi -2- In order to
obtain a durable dispersion of a liquid in another
liquid, emulsions in a conventional sense require the
addition of a surface active agent (enulsifier).

Enmul sifiers haV@ea{h,@dmhpmﬂhleqnmltﬁﬁul ar structure
consi sting of a polar (hydrophilic) and a non-pol ar

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 lameilar 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 only miscible to a limited extent which are typically designated as
phases. In 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/O emulsion, e.g.

butter), the opposite principle applies wherein the basic character is here defined by the oil.
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(l'i pophilic) part of the nolecule which are separated
fromeach other in space. In sinple enulsions, finely
di spersed dropl ets encl osegl_ by an emulsifier shell of
the one phase are present in the second phase (water
droplets in WO or lipid vesicles in O Wenul sions).
Emul sifiers reduce the surface tension between the
phases because they are arranged in the boundary
surface between the two |iquids. They form surface
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glycerol, polyglycerol, sorbitanes, carbohydrates or polyoxyethylene glycols,
respectively, and is most often connected to the lipophilic part of the molecule by
means of ester and ether bonds. The latter consists typically of fatty alcohols, fatty

acids or iso-fatty acids.

The term “emulsifier” or “conventional emulsifier” respectively, is known in the art.
Conventional emulsifiers are described, e.g., in the publications: Pflegekosmetik, 4th edition,
Wissenschaftliche Verlagsgesellschaft mbH Stuttgart, pages 151 to 159 and Fiedler Lexikon
der Hilfsstoffe, 5th 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,

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



the characteristics of all conmpounds contained in the
system need to be considered. For exanple, in case of
skin care emul sions, polar,oil conmponents such as e.g.
W filters may lead to Iﬁ%tabl|ltles Apart from
enul sifiers, other stabilizers are, therefore,
additionally used, which, e.g., increase the viscosity
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Since decades, conventional emulsifiers form the basis for the development of skin care
preparations. Emulsifiers were used as adjuvants for the manufacture and especially for
stabilizing emulsions. Recently there were references that the use of emulsifiers in skin care
preparations may lead to probléms e.g. in case of sensitive skin since emulsifiers typically
disturb the integrity of the natural skin barrier and, thus, cleaning of the skin may lead to a
loss of natural barrier compounds of the skin. The loss of natural barrier compounds may lead

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



the lipid barrier into vesicular structures such as

e.g. mcelles or mxed mcelles. These -4- vesicles

"destroy" at least a part_ Qf the barrier layer of the

skin, and, therefore, locally increase the

perneability of the barrier |ayer menbrane. Due to this

openi ng of the barrier |layer of the skin, the |oss of

wat er across the skin (TEW) is at least tenporarily

i ncreased and sinultaneously the capacity of the skin
vesicldsd'dbstrog” mbiesstarparti of tldseknzreaslepbr oftiret skiny and, thq:rpfoirc;ad)daﬁy increase

of in arations ha in onventi o
the Pe‘é‘hﬁi‘ﬁﬁ\‘ﬁg&@%ﬁ& EhMed aﬂ% -?qtﬁrseopswngr?g%aaﬁﬂerﬂwcr of the
skin, tH@IO@§ & Watkf act:r@srsQﬁceQ&ﬂl gdt%hst %E)ﬁd'nw fcrdab&Fand

enul stons are a speC| n1of an | sion. These
mmultermmhslymlufscwaetyf asfetbe skfin tcehmﬂ sidisteress dmrmsadir@mhmuomwhcatlon

e. free.of anp hilic co ds haV|n
OfSk"hfﬂ’%E'{EP%'P“O%'?adHIg Hﬁ?"é@ﬂ?'aﬁ‘n?@@?ﬁﬁtm%"fe‘@ @Gdj’\%' It of the skin

t ﬁﬁh¥ Bteh L@ ions formmcelles and/or other
¢ mai quﬁ%ﬁ crys{;gﬁml ne aggregates. The | UPAC defi nes the

term"ermulsifier" as follows: Emulsifiers (i.
conventional enul sifi e surface-active

Emul %gfcgﬁeggsmnlsrpée,a ép(é;lazlfgpb? %}nulgpp aﬂbeéﬁ EII’(‘IHlStOﬁIé are free of
emulsﬁ% rr%n%WeF §6Se, het ﬂ@@@f 6hlﬁhﬁé 9019 B%lngg?lfbg\?vﬁﬁ&'ular

ere ore reducé the ace tensi ven
weightComd ecul aratdi ghit,of @ifi0s) lﬂmemSuftahje bo:tcahteattdme férar midel lonaralfor

an.emul sion. In addl ion  th se s bst ances nmay increase
other H‘H’é‘fgftyétﬁl ineagersealgh TaRdbEAGies tteﬁ‘hg‘i?‘“F aucs fe 'ﬁ%‘”

Emulsﬁﬁér? fccﬁﬂ@fu‘?&ﬁi Erﬂﬂlsﬁ’féﬁj Qe &f?ﬂu#:@%ﬁtﬁ%%%bstﬁ%@rﬁ{eﬁlgaré Preftiably

I nt e I sciplinary cons nsus o armacl sts
arrangde imthe bbogdasy surfacd between odphsﬂeteﬂndMattrhﬂlaﬁomdethﬁraﬁﬁre reduce the
Der mat ophar,

surfacg [npign; EGRAN "E%W BRSPIralicraemylsiifaniasilya e formalion il ga
emulsfpﬂ.rfnra%'d 9?& g{’p V\E@ B&%E@é' %t%‘]l akﬂeenﬂﬁglbﬁ‘ﬁpthglsthey
emul s |ef en |

ree 'S sta I1'Tzed by means o
reducesthe tate ef aggedavien apd/ooomil @cenlcesA (doading ¢ @n imtdreiscipAnary
wei ght, of over 500 instead of enuls rsin.a
consenys ggmméeﬁeed%a § Yiethenfirpeily fPfletLegwfz‘arof
emaetgﬁglnlnfl ng pharmaceutical and cosnetic enul sions,
so-called true emulsifiers are predom nantly used,
(http:/iwew. ctenmrtep'tcis ddghmmnﬂdus’gdbieer D3i_d/etrivégasefse 1020(3hd. htm) a

resent des tion gcording to.their struc
fom‘”%ﬁ‘&“ fribe %Sale”&iar‘éﬁ’?rc%?e DRV g&Fa%H@e RY M@t A surface
active‘?rlla%ﬁ?m(gtacules (havmg a molecular weight of over 5000) instead of emulsifiers in a

narrower sense (conventional emulsifiers).

For stabilizing pharmaceutical and cosmetic emulsions, so-called true emulsifiers are
predominantly used, i.e. conventional emulsifiers in the sense of the present description that
according to their structure and their physical-chemical behaviour belong to the class of
tensides. They are characterized in an amphiphilic 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



tensides. They are characterized in an anphiphilic
structure and the capability for mcelle association.
Conpounds and m xtures thereof that lead to the
formation of a lanellar nenbrane in the sense of the
present invention instead of mcelle association are,
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“Intermglecular and Surface Forces: With Applications to Colloidal and Biological Systems”.

2™ Edition Academic Press, London, UK, 1992).

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 bossible. 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.



opposed to mcell es depends, however, in particular on
the opti mal area and/or (boundary surface
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Cream bases are already used employing a variety of natural or skin-hike ingredients,
respectively, promising a better skin compatibility especially in case of sensitive skin. In this
respect, it has been shown that the use of skin-like ingredients results in an improved skin
care. Thus, in these cream bases several components of natural skin lipids, such as e.g.
triglycerides are replaced by caprylic acid/caprinic acid triglycerides (of plant origin),
squalene is replaced by squalane (or plant origin), ceramides are replaced by ceramide 3 (of
yeast origin), cholesterol is replaced by phytosterols (of plant origin) and phospholipids are
replaced by phospholipids (of plant origin).
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suitable for this purpose are particulate inorganic or
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ations are pre era y prepare

lipids tanare préfenably presehsasfiuersabstmaoerbaareeh ohawedis dcorhéreytes) of the
above- nenti oned di sadvant ages of conventi ona

Straturg GREIM; ers. W t hout wi shing to be bound by a specific
theory it is believed that the special action of these
specifically conposed nmenbrane lipids is related to the

Systerhabmskd an spcrfuatl v cemp@ed sisénobrand lipidohaeéng a tanadllar structure of the
enul sifiers p event t hat nrcg%#&s or vesicles
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menbrane is maintained in the emulsion. This [ anellar
structure is based on the (physical) structure and the

3. (Emanifeahdlationposition of the natural epidennal skin
lipids that are preferably present as |ute substance
between the cells (corneocytes) of the

A special application form of cosmetic 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 aerosol foams). In this case, the pressurized
mixture of emulsion and propellant expands and forms small foam bubbles. [n particular, the
dispersed o1l 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.



stratum corneum Systens based on specifically conposed
menbrane |ipids having a | anellar structure of the
menbrane are known in the_grt under the term"DV5(r)"
(Derma Menbrane Structure). 3. Foam formul ations A
speci al application formof cosnetic and/or
dermatol ogic enul sions is the application as foans.
Foam formul ati ons have t he advantage that they can
easily be distributed on the skin. The foany
Upon gppigiatiom bolanied féxwe‘ohmﬂe@@swvc@ﬁfabhm@désmrm strheture of two or
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agains pentact|withalv ateg élowfevert Hhax'cﬁ]rpmgd'nmdemmlemdtangg wi thehe
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and né 8$PRpbAFERS heat 9111%‘ LPFhus Othe gﬁﬁﬂpé ﬁpo &ies SMHptRAve and

contal ni ng” propellant 1s dispensed ron1a pressuri zed
nurturo@ecaion & cohighindd wils te mschanged @rsporatdescri bed i n

literature and patent literature as aerosol foans). In

this case, the pressurized m xture of enul sion and

f

Foam b R e 2 Ve R G A A MR} s for the
stabiligathonsafl thibéreulgms ang fali ths ndsulemgémmmdbxhty:bv\ever , foans

can also be fornmed by neans of other systens such as,

for exanple, punp sprays. 8- Upon application, bal anced
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two or nore phasés that drs on the skin a networ
causmgtmuahamsen theatseios slkoonperpatduets, such aserd)nagsefunctimadf the skin
ne k structures have the advantage that they devel op
bamego%[%@?pw action, for exanple against contact wth
wat er, however, all ow for the unhindered gas exchange
with the environment. In such foans, there is
Thus, pireae tsi acraet wf malivabsd] akiheafecronipeesitipes thiat arathieter adapted to the needs

i psepsi bi |l es d no. corres heat bui Thus,
of theiskip (g FvGRqRRbPRKISIOBSYHF™ Oﬁ%ﬁq@é’tsl SRR thyspgrovide
a bett%&wogegn&pm DEePbitih c8fR. unchanged perspiration. Foam

ations known so far contain conventi onal
t ensi de/errul SI fiers that serve for the stabilization
of the e on an the resulting foam stabili.t
The use of cream ses avmga?al (Nar structure%ascd 1n9ts composition on the'membrane-

forming epidermal lipids in foam formulations so far has not been described.

It is the object of the present invention to provide improved foam formulations, particularly
improved foam creams, avoiding the above-mentioned disadvantages of formulations

according to the state-of-the-art.
Summary of the invention

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 emulsifier, i.e. they

substantially contain no conventional emulsificrs wherein the substance or the mixture of



Conventional emulsifiers or tensides, respectively,

are, however, repeatedly identified as causing

irritations in the use of §k|n care products, such as

e.g. a dysfunction of the skin barrier or Mllorca

acne. Thus, there is a need of individual skin care

conpositions that are better adapted to the needs of

the skin than conventional enul sion systens on the

basis of ermulsifiers and, thus, provide a better skin
substapwstthatﬂéadm tcathd famizeioh @i a $dangilac areenbraieds usecontidercdam

ase a lamel lar structur sed_.inits
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I'S the object o e i nvention to provide
“emulsifipr-freed foan1fornu|at|ons, particularly inproved foam

creans, avoiding the above-nentioned di sadvant ages of

formul ations according to the state-of-the-art.
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havingg bigh dHedyag ate apakls t¢ sponfsepuineniisy 6fls-£-anxgrtianal
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alone apwn&utte@igﬁdnbrém folraingGuBstares hdverdingmethe badsemrmﬂhmbn e.g.
Physi o%fl (r) cream containing DVS(r) concentrate as
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in

HLB sfody Rew ¢venadre AofHoRibld @rsaterespeci al | y tensi des having a
conpar abl e HLB-val ue of about 10 are as a rule sol uble
in water. Furthernore, the nenbrane-form ng substances
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8, more preferably of 9 to 11, and most preferably of 9,5 to 10,5.

According to the present invention the positive characteristics of foam formulations are
combined with those of emulsions in which the oil phase comprises at least one membrane-
forming substance that forms a lamellar membrane in the foam formulation. Thus, especially
foam formulations 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, ¢.g. by incorporating propellants into



capabl e of spontaneously emulsifying oils, while

conventional enulsifiers especially those having a

hi gh HLB-val ue are capabl g;§o spontaneously emul sify

oi | s. Conventi onal enulsiglers having a | ow HLB- val ue

are not capable to formlanellar structures or

| i posones alone in contrast to nenbrane-form ng

substances according to the present invention, e.qg.

phosphol i pids. A special feature of menbrane-form ng
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subst ances of the invention have a HLB-val ue of nore
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whi ch the oil phase conpriseS at | east oné nenbrane-
form ng substance that forns a Ianellar menbrane in the
foam fornul at.i on eci. al | m f or mul
The iny G oL g reat TR SR e s ) BB B tyeBs PR,
wheretl'@ebf) serlf&rﬁ?drbéest ﬂ%asp&i/esm%brﬁyf&%llﬂié Suttfhct Mt forms a
convenlent application, with a good skin conpatibility.
Manﬁhmsmbpm@peﬂmﬁbahHﬁm&ﬂmhm use of foam formul ati ons for
cosnetic and dermatologic fornulations to be enployed
in case of sensitive types of skin. Thus, skin
Preferﬁ@l%@%'n@ehh&ﬂre@ﬂgg t%q‘ﬂéﬁﬁ FoBNERIRE on @lﬁboédsfszﬂf'n‘ﬁﬂlrél%r skin-like
cofmi ned advant ageously wth each other. The |anellar
ingreds¢nts) cespeaivefy, phendibg Feradiettensken pempatduneyf or m ng
substance that is inportant for the skin conpatibility
has not been considered in foam formul ations of the
Furthé’l?rf%}@ Tlfgmt/aﬁloﬁrrélatew BE WS EREm Poﬁnulﬁh&%tba%’&J bi9&hs¥ns as
’such enul sions lead to stab f oam products upon
camelfsdamqmge aEodsTes akie calstagemeak skascladlm&gldgentmms sunegigene The foam

.|n oratin ellants into -
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Compgh rsed oi | phase evaporates upon foamng, a foamis
foanmed (dispersion of gas in liquid). Foam ng or
expandi ng, respectively, of the propellant dissolved in
t he glspersed oi | . phase

s to.a di ation of t
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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 pressunized container, or
c¢) Filling the emulsion into a container other than a pressurnized container that upon

dispensing of the emulsion generates a foam.
Description of the drawings

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



the inventive foam fornmul ati ons breaki ng of the
preparati on does not occur and a suitable foamis
formed. The forned foan1is]§LabIe enough in order to
be, e.g., applied to the skin. The invention rel ates
to foam fornul ati ons conprising an oil phase.and a
wat er phase, wherein the oil phase conprises at |east
one menbrane-form ng substance that forms a [lanellar
menbrane in the foam fornul ation. Preferably, the
Figurg hshensilemellasiragrelyane foraang stocmmesthilons bemeqogaizbd by seghs of the

so-call{8 0o §rop & et el ERPRPSSIL AN EESy . Fur her more,

the invention relates to the use of foam fornul ati ons
based on enulsions as carriers for active agents, as
In addgtkimy irchige2, ag@gas phase (gﬁ{hq:]fqalre&mmn@tlag ean borecognized in the form of
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phaseconposi tion. Moreover, the invention conprises a method

of manuf acture of foamfor mul ati ons based on enul sions
i n whi ch the oil phase corrprl ses a menbr ane-form ng

subst hat rane, i f oam
Moreqi5E. it Pl Pob RS a8 b dRgien ced T 18 Copaisy sifice 1§ gas
bubbl & FIkCFag. 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 enulsion into
a contai ner other {Jhﬂi a ,E‘ﬁessgrl zed cont ai ner that
upon di spensi ngFtatied descEipfipaof theoxentiins 4 foam
Description of the drawi ngs Figures 1-3 show

pol ari zation m croscopi ¢ photographs of the foam
Accorﬂmrgrm kheet presenpinventampfaam ®rmulationsarg foreulatmneyespéaatiyl dnaulsions,

rane-form structures that can be re ni zed b
that Y len Y aqapied SR PIEAN oMY AN o S8EKS ot dbp BUTNApRY fay be
either fifi€d %%Qﬁfer Wethta droRIRnEREA p regéﬁn‘?é’cﬂbddtﬁﬂer dr'?nz@l:%ﬁl?ed FiRut
gas phase of the foamfor rrul ation can be recogni zed in
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selall}qip f}. q rn\4$u cetof ]_g
foam upon dispensing of the formulation/emulsion. For example, pu pspray containers may

be used.
In a preferred embodiment, the foam formulation is a foam cream.

According to the present invention, essentially emulsifier-free emulsions are such emulsions
that do not contain more than 1,5 weight percent of conventional emulsifiers, preferably not
more than 1,0 %, more preferably not more than 0,5 %. According to the invention,

emulsifier-free emuisions are such emulsions that do not contain conventional emulsifiers.

According to the present invention, a membrane-forming substance forming a lamellar
membrane is a substance that preferably has simultaneously a hydrophilic as well as a
hydrophobic 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.



phase. Mreover, in Fig. 3, Ml tese crosses can be
recogni zed in the boundary surface to the gas bubbles
of the foam Detailed descipption of the invention
According to the present invention, foamfornulations
are formul ati ons, especially enuIS|ons, that are
evident|ly adapted for the formation of a foam 1In
particular, the formulations may be either filled
together with a propellant into a pressurized container
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perpendicéarstpicactbbtbenvary plaicehatanve 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 occurs 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



- aqueous phase under formation of [anellar nenbranes.
This can be achi eved, for exanple, by dispersing under
high energy input (e.g. high_pressure honogenization,
ultrasound). In case of high pressure honogenizati on,
pressures in the range of 50.000-250.000 kil opasca
(500- 2500 bar) are enployed in this respect, nore
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bar). In other cases, a high energy input for form ng
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body.veriag, 1999. In this respect, the method of
pol ari zation mcroscopy is especially worth noti cing.
In this method, two polarization filnms in the so-
Oil pewskel ed cross position in which the oscillation planes
of the generated polarized |ight are perpendicular to
each other are placed above and bel ow the object to be
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directed in rg )540 each other, or vice_versa. In case,
branchelandingg-rasfed Pidroparhons i eares anel ay FreyiBreroplgvdlic and
linear%ﬁ&%ﬁ'oﬂ?.scri bed sense, the resulting structure is

esi gnated as a single nenbrane, while in case of

arranging two further layers, this lanellar structure

I s designated as a doubl e nmenbr an?. According to the ,
Foamrf?@%lgﬁtfons 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.



principle, still further |layers may be associated to

the (doubl e) nmenbrane already present 13 resulting in

a multiple menbrane structyge. According to the present

i nvention, the nmenbrane may be present as a single

menbrane, as a double nmenbrane or also as a nultiple

menbrane. A "wash-out" effect is understood as a

decreasi ng of the noisture of the skin after conpleting

an application of the skin care conposition bel ow the
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group of ester oils, fromthe group of dialkyl ethers
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non- branched hydrocarbons and waxes as we as from
a lipidgymeup peferahl g hitoglyoetidel andaphesiphob@d. Ini dnsspdenain preferred foam

or mul ati.ons according to the present invention allaw
fom%wn&ﬁ %?enlﬁr%\&'@a’ ki Rosr Dt SAPBYI 251 GaREIN GG e Yes e and/or
the pHAYSholi io‘i@ﬁy«'j:%gﬁa't&ﬂe&ﬁ{mf ane structure and the

resulting Str ural simlarity to the structure of
intercellular lanellar lipid structure of epidernal

l'ipds, .especi all the stratum corneym Due to the
Ina ﬁﬂﬂﬁr B@Smedsfp?raéf%?%at&n qflﬁﬁe PRt s (i \grrulgtion gy further
compiid IEcithiﬁ,%@fgfa;?gwe%r&éenh%@_IéE‘?(HP\éane into the skinis

facilitated. i ntegration ads also to an
i nprovenent, especially a stabilization and recovery of

the skin barrier. An intact skin barrje rotects the
The PEHEWFJf(‘HS‘?ﬂt't"’Sé‘_’arW G ahons gy duTters sontap élﬁﬁgwéw@ﬁ?ntafsuch as
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glycoktimgly) givhelremyixtures thereof.

In preferred foam formulations of the invention, further components may be comprised such _
as e.g. butyrospermum parkii (shea butter), squalane, glycerides, ceramides, preferably

ceramide 3, or mixtures thereof.

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 0. 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 stearyl sulphate, Na-laurylether
sulphate;



advant ageously an inproved |long-termeffect is obtained
in conparison to conventional foam fornmulations. - 14
Preferred foam fornul ationgsof the present invention
enpl oy "skin-1ike" conponents, in order to obtain
simlarity of the [anellar nenbrane present in the foam
formulation with the skin. In this respect, especially
preferred enbodi nents replace, e.g., the natura
gl ycerides present in the sub-corneas |layer (the skin
Sulphprate] dha-diaciylsylphositcaina; a m xture of di- and
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benzaRER%l &%ﬁh oxi dation, ceram des by cerarnide 3 (from
yeasTg ol esterol by phytosteroles (of plant origin)

Pyridiaiuth gdnospinds,ispeldss dy. cetyd pptidiniuym delofidd; pl ant origin).
In a refe%éred foam fornul ati on of the invention, the
Betaingetish 4h&-2f betanAodPEnce conprises a lipid, nore
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erre oam ormJ ati’on of -the
Glycetrab fattit amcstérh,autlt aod. g@ynml@l mmo«s&pnrayd igtycaroll dlonapleatnglycerol
aci d trlglycerlde and/or phosphol ipid is
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f l.at mul ati on
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further contain further conponents such as .
monogdmyple; asbisandpenpsearase, gorbipe Hh%ffaéat%)rsod? saaéﬁ%aworlﬁaéf erred
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ures thereo rred f
cocoafepr nul ati ons of the |nvent|on further conponents may
be conprised such as e. butyrosperrrum parkii (shea

Macraqgg faétbf)a160§au‘éhfaﬁéuclgﬂ%g r%@@acreéfrlal&pae@acrpgféfCéWOauswlether
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Ehventi on conprises a substantially

Stearif @ltbRolk, sREth by €8. chemdlesd] Olanolf) aegplatidaanafinpk fregdnackd flariin,
formul ati on of the invention is free of emilsifier. In
mno“&ahﬂﬁﬂﬁlcularly preferred enbodlnent the foam
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Macrddoéfl 800- g@c&ﬁbﬁ\@hfméﬁrat t€rogol- 1 500-glycerol, triricinoleat, macrogoi-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 i1s 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 kitopascal
(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 a]ready 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.



formulation is especially free fromthe follow ng
conpounds: Carboxyl ates, such as e.g. sodium stearate,
al um ni um st earate; sul phat es, such as e.g. Na-dodecyl
sul phate, Na-cetyl stearylﬁyﬂ phate, Na-lauryl ether
sul phate; 15- Sul phonate: Na-di octyl sul phosucci nat e;
Quat ernary ammoni um conpounds, such as e.g. cetyl
trirnethyl ammoni um brom de, benzal coniurn brom de;
Pyridi niurn conmpounds, such as e.g. cetyl pyridinium
chl oride; Betains, such as e.g. betain nonohydrate;
Macrogol fatty acid esters, such as e.g.
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oate; Macrogol fatty al cohol ethers, such as e.
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I
peanui R ffb)Eriqel BFABTAT (HAR (oA piekr Rl 3¢ M) Gricedf Ray be
presenhindildyenasd edx lestao [Tha weighanald of tallabpﬁmbbo]imm@r pdedithin +
fatty suc
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macr - cero triri'cinoleat, macrogol - 300-
gl ycerol (hydroxyl stearat),
macr o - gl ycero| - st earat, cr,ogol ycer ol
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high erfery inpll. ThY fhUney iBARERb@E fected 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. In
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
1s 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.



In the present invention, the oil phase conprising a
sui t abl e substance or such a m xture of substances for
formng the lanmellar nenbrane is dispersed with a water
phase under conditions thht-result in the formation of
a lanmellar phase. If necessary, this is done, for
exanpl e, by dispersing under high energy input, such as
e.g. by ultrasound or by neans of high pressure
honogeni zati on, wherein pressures of about 50.000 to
e D T I ant o0 00y oot g sgreaprinic acid
triglyckiiflg pbeadaitte(, abealine, ¢000ided, Apdrogerb@idetitng, mire gipweddes| persea
.ot her caﬁﬁs, esggciaLl when usi ng non- hydr ogenat ed
gratissyipalip QRSP IEUNTENS hhase transition tenperature as
t he nmenbrane-form ng substance, sinple dispersing is
often already sufficient without the additional need of
As stabiligérs énthe yMBR poinposifore mayebewmed eqf 2mohal et Llarolphahes e.g.
can, 3as, nentjoned above, easily.be determ ned by a
pentylfir yrlol. SHarh v EISEol QPRRIXES IR met hods known i n t he
art such as e.g. polarization mcroscopy. - 16 In an
especially preferred enbodi nent, the nmenbrane-form ng
A comsudrsinbycletaimebip I8 E base quhysivbotappilit, acelicprias: asidytriglyceride,

l ecithin or hydrogenated |ecithin, and, additionally. a
shea by {Hba iR TGS o A SETRd BB o b e P el o
of lecithin and hydrogenated lecithin. In an

especially preferred enbodi nent, the weight ratio of
A furthecotimancitldy biytdmebje 88 bheeaiotryirises epafiwucid/driniclacal

. . about | : 10, re prefe |y about .. l.to abqut | - 5
wigly R b7 Potiprsav s Birdms 3 wbo st spiuniags BRMAS plsohol
hydrogenated lecithin is about I : 1. The |ipid present
in addition to phospholipid conprises in a preferred
A furtierivodinmeciallpavailgbiedMSX bestt @mprsectapagiceacyl/capsiapr aspl |
. ristate, -palmtat, st t .or the like. Furthernuore,
riglycRRBE Gt AR, prad R, BhoRectaly il scigratppnma as
weHa§Ehﬂ¥¥P§&&qgs of mediumchain length (preferably C8-Cl2
triglycerides), maybe present in addition to wax
ester. The weight ratio of total phospholipid (e.qg.

ecithin .+ hyd @d lecithin) to total |lipid .0
A furt Foirlyedpially SYATBRINASE Bare Dutsmisetgerrle i sanchic adl
trigl yRFROAhEEHiteP BHALRAD L¥raRRRU, hydrogendil RBRMA, palm glycerides, elaesis
prefierably about | : 2. The nlx#ure of phospholipid and
guinednisisiad wed aspentyleragpicel. di spersed as a nelt with water
under high energy input. The high energy input can be
ef fected by neans of ultrasound or by neans

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

components.

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

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



- of high pressure honogeni zati on, wherein pressures of
50. 000 to 250. 000 kil opascal (500 to 2500 bar) are
enpl oyed, preferably 100. OOO to 150. 000 kil opasca
(1000 to 1500 bar). In t el 8 wat er phase, further
additives may optionally be present as described in the
present specification, such as e.g. glycerol or
t hi ckeni ng agent (e.g. xanthan gum and/ or
hydr oxypropyl met hyl cel I ul ose (hypromellose)). Further

The m@&ﬁtr‘v@ Redulsh 41 pR&EABTyScoRlen HERCAbbRESPOR] QWehip&omR 6H§3h£’s‘é
(r) conposi‘tions. In particular, the obtained
eSpecwflbrpmfe&thI)om tre3b welghuth@mamChmloye wnfﬂrahlf 1éto 37 weight percent oil

phase. R dEdpimbrt v SimSira it P! waeinor emisiBatitpat gropellant
conventional enmulsifier 1is present, wherein the
menbr ane-f or m ng substance or the nmenbrane-formnm ng

These nriexmwompoﬁitioswhsﬁraparﬁsuliarsusracbﬁn consi daetad, dricantoerry diyal

enul sifier. F e this mxture in the
sensitiyeuR [ ‘fféﬂs‘ﬂ‘éﬁ Sral € 8?%&‘2%92 SIS obt ai ned that is
suitable for formng a foamformulation (e.g. by using
propel lants or a punp spray) and further for formng a
In addit@npthk ail prhmvtpraﬁeeably fRay tdreaindnelanchapeserits sech asre. ¢, fatty acids,
ve- descr i kin-1ike" co nents are al so known

in partlcr"}%rtsﬁfr%“%fﬂac'g [SN/%(?L)Ch@FgﬁnFS% es. 17- The DVS(r) base

conpositions can have the foll ow ng conponents:

caprylic acid/caprinic acid triglyceride, shea butter,
In the Bi{atarentrater axdrthelm vantiveyfdrmogenatse flirthecednvientjophadjuvants (not
. .. glycerides er sea ratissi , _pal il (el aesi,s
bioidegighOUHE ool RSt s 6P B TR APV ) MEHTH Gk s
physid Qﬁulgﬁ‘ﬁps &re ref@rlaﬂg%%rﬁecp sindk YH&@&I: éorﬁ?knﬂﬂnﬁsdr@p&enual]y

p ty ene gl ycl ol prylyl glycol tures thereof.
sensitiAng antreragiledd| ty irldteinn abthe skiMS(r) base conpri ses

caprylic acid/caprinic acid triglyceride, shea butter,

squal ane, ceram de 3, hydrogenated lecithin as well as
Aqum%ﬁgg%gene glycol. A further comercially obtainable

(r) base conprises caprylic acid/ caprinic acid
triglyceride shea butter, squal ane, ceram de 3

rogenated | ecithin as well as Icoh her
The aqUbaEratany OB Al FRBIeHC RIS s P B pihelsde gaphiite
isoproprioty, AR UG (ﬁcp'ogfolésrab HeYICGRetHRs th&'&ﬁﬁ(ek%fl kylene g|ycol
squal ane, ceramnmide 3, hydrogenated |ecit per se
glycerglrealbut;;lsnmglya@ hexylene glycol and ethylene glycol), foam stabrhzers and

thickening agents.

Suitable thickening agents are polymeric thickening agents that are partly 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 15 decreased. Suitable poiymers are:

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

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

- synthetic compounds, such as e.g. vinyl polymers, polyether, polyimines, polyamides and

derivates of polyacrylic acid; and



wel |l as caprylyl glycol. A further comercially
avai |l abl e DM5S(r) base conprises caprylic acid/caprinic
acid triglyceride, shea bytter, squal ane, cerani de 3,
hydr ogenat ed | eci t hi n, palnlglycerldes el aesi s
gui neensis as well as pentylene glycol. A preferred
DVS(r) base conprises caprylic acid/caprinic acid
triglyceride, butyrospernmum parkii, squal ane, ceram de
3, hydrogenated lecithin, as well as pentylene glycol.
- inorggmc egppaingb,| spclpaeé. grpodybilcaprgit iacd aley diiverplsi ni ¢ aci d
triglyceride is obtainable under the designation
M gl yol 812 of the conmpany Sasol and nmi xtures thereof
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especially préferably 10 35 weil ght percent and nore
preferably 15 to 35 weight percent oil phase. The data

ctlv refers to the total ht of % emul si on
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particular used in case of irritated, dry up to very
dry, sensitive up to very sensitive, allergic and
Hydrogprepyilmetbki eellulose anttikriticam, gurheandid enplaga iprted ewverslve may
cont ain further onponents, such as e.g. fatty acids,
fo"““‘f“ﬁo"ﬁé‘#splst‘wéqneg‘t‘ rinic acid, or oils, such as e.g.

Cetiol V. In the DMS concentrates and the inventive
formul ati ons, further conventional adjuvants (not
The inantivel emtlscals preferabl yasnfairafjomris2 6, 3 O@detglmpelssentdbimedd@mnt
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ski n. Aqueous phase: ueous phase contain
cosnetlc adj uvants, e,g. |lower alcohols (e.g, ethanol,
i sopropanol ), lower dioles or polyoles as well as
ActiveAggRlSS { hereof (e.g. propyl ene gl ycol,

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 inventive 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



gl ycerol e, butylene glycol, hexylene glycol and
et hyl ene glycol), foamstabilizers and thickening
agents. Suitable thlckenlgg agents are polymeric
t hi ckeni ng agents that aré partly soluble in water or
are at | east dispersible in water and formin aqueous
- systens gels or viscous solutions. They increase the
viscosity of the water in that they either bind water
nol ecul es (hydratation) or, on the other hand, include
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pol yi m nes, yam des derivates of polyacrylic
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pol ysilicic acid and clay mnerals. Preferably
esters, g Apaewel peyitamindo MM ercped, aedive ﬂgwsewl%edafg@mthq groumaf
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amuxeﬁmdﬂGM%mnnaylnethyl ceIIquse espeC|aIIy preferred
according to the invention is Metol ose 90S H 100. The
general designation in the art for Hydroxypropyhnet hyl
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eni ng agent i S xan

employiéelak ﬁﬂlv(eragaﬁs)(saﬁlﬁ haf g.gwfithenbly stﬁb«y@lrammdhm&ydles
cel l ul ose and xant han gum can be enpl oyed in the
inventive formulations also sinultaneously. The
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oak, ivyruitqh azelohenng, hen, GHAOHEE.CEIRUSL IFPERENN R Haggelds TOspmaTyyEage,
green t&8 ?&ttrc’ee, horsetail, thyme and walnut as well as extracts thereof.

The inventive formulations may further contain as active agents antimycotics and

antiseptics/disinfectants of synthetic or natural origin.

Further active agents are glycocorticoides, antibiotics, analgetics, antiphlogistics,
antirheumatics, antiallergics, antipafasitics, antipruriginosics, antipsoriatics, retinoids, local
anacsthetics, 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, sunscreen filter substances, preservatives, complex formers,

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



The contai ned active agent may be selected from al
active agents and m xtures thereof that can be applied
to the surface of the ski3¥ The active agent can act
cosnetically or pharnmace li'caIIy. Accordi ngly,
cosnetic or dermatologic (to be enpl oyed as nedi cal
product or pharnmaceutical conposition) foam
fornul ati ons are obtained. Furthernore, the fornulation
may be enpl oyed for protecting the skin against
envi ronnental influences. The active agent can be
conpletely of plant origin or can be synthetic. The
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that ma[yhlle%c{z qatloa{lé é’;ﬁ {h g rh%artlng ade (grr?'u |ﬁ§’“} f'ggrgnceﬁ, O[Fcnl?.lme

colorar@é(é’r@ddﬁwer&%ﬁl &hiblsifiefgponent s al so may act as active
agents, such as e.g. oils having pol yunsaturated fatty

acids or solid enulsifiers, such as e. g particul ate

e indogb PR E AT B SHEF L A% TPl Bl Ve bid i Gl BEkcRBeo
above fuktAsShdibr@lfais'fueh £ 8r hlea 96104 PFoutrACEil Y 6]1@9@imts§uﬂﬁné B&amides

i nventive formul ations are advantageously sel'ected from
and maifterizjng sypstahcesasysea me des aavi ng noi st uri zi ng and

barrier strengthening properties, such as e.g.

hydroviton, an emulation of NVF, pyrrolidone carbonic
The ab86d it 3N tha®al biad ct)mamﬁs oﬂtﬁ@émmsmsﬂoaadmssah;l@erec?&hch that

t hereof, glycerol, sorbitol fpropy ene glycol and urea,
individgalbaxempt §ed @tfmmmngn@aydmfflaqgr wdentasceamal grpupsthscanse of its
differ qyrro sates, such as e.g. collagen, elastin as well as

ereliHRPEPSY ei n. substances of the group of glycose

an1nog|ucanes such as e.g. hyaluronic acid, of the

group of carbohydrates, such as e.g. pentavitin that
Propellgotsr esponds in its conposition to the carbohydrate

m xture of the human sub-corneous |ayer and the group

of lipids and Iipid precursors such as for exanple

Suitable QFSHEIIBRS areftld. tNVEY, pAfpiadl hasRe Uad AblilaHE TBRRBMDIdied fob
sense of the present invention may be selected from

formulatian ¢pnéims ofo \ weighteercent ehprapeliany prefarb heabolt 1hivaghhpercent.
a-tocopherol and its esters, vitamn A as well as
vitamn C. Moreover, active agents selected fromthe
group of antioxidants e.g. gal ates and pol yphenol es
: may be used. Urea, hyaluronic acid and pentavitin are
Methodrof iganudactyubst ances. It is further preferred that
subst ances havi ng skin soothing and regenerative action
are

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. a pressurized 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 phasc optionally comprising at least one membrane-forming

substance forming a lamellar membrane in the formulation,



enpl oyed as active agents, such as e.g. panthenol,

bi sabol ol and phytosterol es. Advantageous active

agents in the sense of the,present invention are also

plants and plant extracts. These are e.g. al gae, aloe,

arni ca, barber's rash, confrey, birch, nettle,

cal endul a, oak, ivy, wtch hazel, henna, hop,

canmom |l e, ruscus, peppermnt, marigold, rosemary, sage,

green tea, tea tree, horsetail, thyme and wal nut as
(2)weltbvidingeantaqaeaus phhsss eof . The i nventi ve formul ati ons

urt her .contain as agtiv ets ant.i mycotics .a
) amterepinkobs SR8 Rr PR E o ihad R ErenUr TantvS P ltfasound
ordrgi,gh rggﬁpmm(%hwﬁo,agents are glycocorticoi des,
ant i bi ot| cs, analgetics, antiphlogistics,

(4) arfoptidveliyradding at lamt pa¢ beatgcassoneaﬁutthpanasbtaheéomwmg substance,
t i noid

il PSRt ot e P Brrioine Pyl or i ressure

CQfo?ﬁd?jcMﬁhl‘ﬁﬁ) inYREE Bh@irSHRSH ARG R Swh&G OGRS Mast one of the steps
t herapeutic agents (nitrates/nitro-conmpounds), Virus

st@) bcd) at:lytustbsnamcmb;am:eﬁormmgsubﬁg@nusmcpxdodrﬁtat fogmevonuthe

heal i . e.g. growth factors, enzyme preparations and
in@@?&ge?%%%.‘“e%ﬁ{]?‘?ﬁ@fﬂ“@onponents of the enulsion: The
formul ati ons may optionally further contain col ouring
agents, pearlescent pignents, fragrances/perfunes,
Preferablyn dorabphabé hndethe agbsua pbass arqeash enivert atedsmpenatpé exthe range

r mer xi dants and ,repellent a nt as wel S
of fromBpeybpd oSBT a0 « Bveibasaiee o o avbut 60 B
about W@f@& %Qaﬁﬁ’ﬁl‘é@érfﬁ%nhord’ Ref@dAy b %ﬂﬁpe@itukﬁﬁ abBembeon are

reefromconponenf that may lead to irritations of

the skin, in particular are free fromfragrances,

col orants and ventl onal enul sifier
For ol ettt FOURFE T T IOVl (et o Dened (TRl fis
phases %%'Mﬁ@g%hﬁze@hhﬁ@gﬁl‘n%\eﬁféﬁd Qﬁgmg AbA¥E 1h ldrptré'f@ﬁed"é%%(ﬁlnent
fats such as e butter, neutral oils, olive oil,
homogsmmlgam@mccéoarhydegans ah Ulg;hmrcsstsunelhpmmgemaaimnahma’élrmr preferred

usual, in the. ar.t. ve |i s i ndj vi dual
embod fiSHR SRS G hErEiFaP &) B e A 4N Weha  der ed such
that individual exenplified conponents may be

classified into several groups because of its
In a prefefré@predbctpmopethod,gke oil phase is mixed into the aqueous phase and 1s

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 lameliar phases instead of DMS®

concentrate.

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 advantageousiy comprises the

following further éteps:



Propellants: Suitable propellants are e.g. N20,
propane, butane and i-butane. The conpl eted foam
formul ation contains 5 to,35 wei ght percent of
propel l ant, preferably about 10 wei ght percent. Method
of manufacture The foam fornul ati ons according to the
i nvention are prepared by providing an enul si on,
preferably of the oil-in-water type and filling the
ermul sion and optionally propellant into a suitable

(6) c dhowidmgransiguépussolatign ofithickesmgragend cont ai ner. As an

alternative .0 | l.ant and . essuri zed contai ner
)¢ R e A Eivtian §F Epsmie e Pl auP R BRIl ¢ or ot
container that is suitable to dispense the enulsion as
a foameven in the absence of propellant. Such systens
Preferablye thenoventi ve emalsparis dradsdk vithedoutnl Ot e glirptercenhof propellant.
particul ar, the inventive enul sions are prepared by
means of a nethod conprising the follow ng steps: (1)
Applichfi@yd ding an oil phase optionally conprising at |east
one nenbrane-formng substance formng a |lanellar
menbrane in the formulation, -22- (2) Providing an

. h 3) Canbi ni d h i Zi f . both
B WO R A T R
dermat@loBRIHE £nRAFRGKBAFRLE BRarmatdutieRdoipaklvn PldbeRs atorlcRaRbic,

t

one or at |east one further menbrane-form ng substance,
the forfiglati@pt ey b Employedgreskiiz targ agénd or siarishwing byemeurthegthore,

ul trasqund or high pressure , ho eni zation . in order to
they mp b P 24 CuRTOPLRVGRERSS i FOBDe FERLD ) AL eghie!
dermat&fo€RSfeld. 3h ptich ), (R fdn%@ﬁatio%ﬁa%é‘@ﬁl?fb%éa 4 fnd&keen.

substance is included that forns in thé fornulation a

| amel | ar nenbrane. Preferably, the oil phase and the

aqueous phase are each m xed at a tenperature in the

range of from about 40 to 90C and are honogeni zed; a
Examgi&perature range of fromabout 60 to about 80Cis

especially preferred, nore preferably a tenperature of
about 70C.

Composition of the foam formulation
a)  Aqueous phase

The aqueous phase is provided by mixing the components.

Component Amount T
HPMC (Metolose 90SH100) 1,58 .
Xanthan gum (Keltrol® CG) 0,5¢g {
Water n 78 g j

b) Oil phase



For honobgeni zi ng, every neans or nethod known in the
art can be used. Preferably, the phases are
hormogeni zed using a high-speed stirring device. In a
preferred enbodi nent, honogenizing is carried out by
means of high pressure honogenization. In a further
preferred enbodi nent, honobgenizing is carried out by
nmeans of ultrasound. In a preferred production nethod,
the oil phase is mxed into the aqueous phase and is
honogeni zed. |f necessary, the -enulsion is cool ed down
Ex o,roomtenperature under stirring. 1In an especially
xample'lt orred nethod, a suitable anount of a DVB(r)
concentrate is added to this mxture and the
concentrate is incorporated into the present enul sion.
The |met hod t Hampomentdescri bed i n t Bearhgkllowi ng (can al so
be c i ' i sad of
DVB( r YMSePREAt#&t e. The DVS(r) conceMdrate can al ready
be adg he oi I phase before ho nzinmg wth the
aque ﬁ@giﬂgig or _can be added to thgwﬂgxture o¥ t he
honog$eirmiogeithe oi | and aqugous phasieg It is
preferred that the DMS(r) cox j to the
m xt upeuepis ehasehe first homogeni zi Ry 1®t&ep and|t he
m xt ure—+s—then—thonogenized— Hmcase—the—enutst on
conprises a thickeni-ng agent, the nethod advant ageously
Exampgl€dpri ses the follow ng further steps: 23 (6)
Provi di ng an aqueous sol ution of thickening agent, (7)
M xing the solutlon of thlckenlng agent with the

emul stom- er-abi the—+mvyentiwv on 5 | oaded
wi t h| about 1§W0 R8¢ per cent |of prg %Pﬁ"&??

Appl I Rid ©B%ceh ﬁToam fornul ations ofs §he present

i nvention can enpl oyed fon all_ cosnetic and
derMawb@g@Hﬁ2(as a nedi cal pqoduct o4 ghar maceuti ca
conpps+t purpoeses—Fke+r—e °np!e77:%het$erhﬂ'ations
may %w@WﬁFééga as skin care agent orl &kin cIe&ning
agentefRFernore, — they may be used as carriers for
activé agents and nmay be enplloyed in the nedica

der npAQli€ags phdseel d. I n parti ﬁul ar, 4B rml atji ons may
be enployed as sunscreen—

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 oil phase is added into the aqueous 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 INC] components:

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



Exanpl es Conposition of the foamfornulation a)
Agueous phase The aqueous phase is provided by m xing
the conponents. ConponentsAmount HPMC ( Met ol ose 90SH
100) 1,5 g Xanthan gum (Keltrol CG 0,5 g Wter 78 g
b) G| phase -24- Exanple 1 Conponent Exanple |I DM
Concentrate 5 g Mglyol 812 14 g Stearinic acid 1 g
Aqueous phase ad 100 g Exanple 2 Conmponent Exanple 2
DMS Concentrate 59 Mglyol 812 14 g Stearinic acid |
g Cetiol V5 g Aqueous phase ad 100 g Stearinic acid
' ' I er,.heating up to about 70C in M glyol
Manut‘gitﬂglzEﬁ@ﬁpﬁgmﬁﬂg}ﬂzﬁnﬁn the m xture of Mglyol 812 and
Cetiol V (Exanple 2), respectively. This oil phase is

added into the aqueous phase under stirring and is
90 g of {emeryelsion ddendeddrig akove 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 30g ]
hydrogenated soya lecithin 30g
triglycerides of medium chain 70¢g
length
isopropyl myristate 70g
Xanthan gum 04¢g
hypromellose 1,2¢g
glycerol 85% 50¢g
water 734¢g
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.



hi gh-speed stirring device. The resulting emulsion is

cool ed down to roomtenperature under stirring and the

DM5(r) concentrate is incegporated by neans of a

hi gh-speed stirring device. The used DWV5(r)

concentrate has the follow ng I NC] conponents: Agua

(and) Hydrogenated Lecithin (and) Caprylic/ Capric

Triglyceride (and) Pentylene A ycol (and)

But yrospermum Parkii (and) dycerin (and) Squal anee

(and) Ceram de 3 _25- Manufacture of the foam

or nul at.i 9 of .t he enul si on prepared as above are
]wa""éf¥V%8Pﬁﬁﬁnm3ﬁbggp%§gp contai ner and are | oaded after

closing with a valve cap with 10 g propellant. Exanple

3 Conponent Exanple 3 soya lecithin 3,0

: g :
90 g ofijeimegibraae demziag amiuised s preBrel apove pregliiNasapiomsaersol container

. nedi,um.chain 7, Lengt.h i sopropyl nyristate 7,0 g

and is IFEIRAATN® [Tk Peshal apsEeile MBE RS 4% 1 Sear o1 “8898s, 0
g water 73,4 g Mnufacture The m xture of soya
| ecithin and hydrogenated soya lecithin (e.qg.

Foam folmgpiol i pon 80 H and phospholipon 85 G is dissol ved
in a mxture of triglycerides of nmediumchain |ength
(e.g. Mglyol 812) and isopropyl nyristate at 60C

A stablPRERM- kO a@NAR By fifdibbles i Ofortdbd BRSOl EknSing tY @Am
pressure honogeni zation), the lipid nelt is dispersed

formulatipngfrom xhwressgﬁzmoetallmﬁ@ygmwépgal suifah|egital vy ey ngragfoam

applicagoglg?g&%héﬁﬁeeéﬁ@fé ‘T"%llop &h% gyelagli-fi llceeﬁ()'anqgl;s nPiftained for alcﬁlcr)gion that is

sufficient for uniformly dispersing the foam on the skin.



solution of xanthan gum (e.g. Keltrol CG and
hypronel | ose (e.g. Metolose 90SH 100) in water is
added under stirring. -26-._Manufacture of the foam
formul ation 90 g of the ferfor ane- form ng enul sion as
prepared above are filled into an aerosol container
and is |oaded with 10 g propellant after closing with a
val ve cap. Foam fornmation A stable cream|i ke foam
having fine bubbles is formed upon di spensing the foam
formul ation fromthe pressurized container by neans of
a suitable valve having a foam applicator attached.
The structure of the cream!|ike foamis maintained for
a duration that is suf%;fkﬁﬂk for unlforn1y di spersing
the foamon the skin Y Foam f or mul ati on
conprising an enul si on which conprlses an oil phase and
a water phase, wherein the of | phase conprijses at
|F@a@tf06h@awwmmwm@s'§u mavetheomprisenad pig phasc and a water

: w}vﬂ%ﬁegﬁtﬁg ch)ﬂ(ajée co 1{]3?15%0 ﬁ%ﬂfsggmv\}]%ﬁlégqe %l‘ml SSta(r)lﬁC
imeang @Hdmd:lfhr‘ﬁ&hﬁfraﬁc}ﬁﬁ@he foaml halatign. Foam formul ati on
according to anyone of clains 1-2, wherein the at |east
one nmenbrane-form ng substance conprises a lipid,

r
g@g@fﬁ Hﬁul}{rtl(% L{cb%é{@% d v\ﬂ%r I é%&;]hcfeﬁﬁfﬂe c%{%iceré g.”ou in-water type
eoykioises caprylic acid/caprinic acid triglyceride. 5.
Foam formul ati on accordi ng to anyone of clains 1-4,
wherein the lipid further conprises a phospholi pid,
| at o/, ai 0

L L S A Rt S B Ry
Ineghtirbhérforming substance comprises a lipid, preferably a triglyceride.

Foam formulation according to claim 3, wherein the triglyceride comprises caprylic

acid/caprinic acid triglyceride.

Foam formulation according to anyone of claims -4, wherein the lipid further

comprises a phospholipid, preferably lecithin.

Foam formulation according to claim 5, wherein the lecithin comprises hydrated

lecithin.

Foam formulation according to anyone of claim 1-6, wherein the emulsion further
comprises at least one thickening agent which is preferably selected from the group

consisting of hydroxypropylmethyl cellulose, xanthan gum and mixtures thereof.

Foam formulation according to anyone of claims 1-7, wherein the emulsion further

comprises a stabilizer.

Foam formulation according to claim 8, wherein the stabilizer comprises pentylene

glycol.



10.

1.

12.

13.

14.

15.

16.

7. Foam formul ati on according to anyone of claim 1-6,
wherein the enmul sion further conprises at |east one

t hi ckeni ng agent which is _preferably selected fromthe
group consisting of hydr@gypropylnethyl cel | ul ose,

xant han gum and m xtures thereof. 8. Foam fornul ation
according to anyone of clains 1-7, wherein the enul sion
further conprises a stabilizer. 9. Foam fornmul ation
according to claim8, wherein the stabilizer conprises
PemhYb@maati aeolding t38nydife: offcamk f 07, Ritepdih @12 ARRAHS fuitther
to anyone of clains 1-9, wherein the enul sion further
comprfes darthar copeantioat vempposnss sucb ap slirarhugies gbisemd, sqpadan,

e l.yceral . squal an. ceran de, preferably
2%%&@}1{? e'dg%:gé/rgl?lyr%e 1;&“15@%20{ Hasuse .tﬁ%og{s Foam f or mul ati on

according to anyone of clains 1-10, wherein the

emul sion further conprises further conventional

Fonp dpmin! atianassordangoiolagyeqrech ficlpmp d akl, Wiewibdie grudsion further
RO AR TSR BRSSP BHER Pl B P
one active agent. 13. Foam formnul ati on according to
claim 12, wherein the active agent is selected fromthe
deaundoranati et cserdois thyayend afstaimpyr ki Mhgrsifethe grdnew further
%ﬁkdngg%tﬁ%tt%c%g?&§§%htlaCtiC acid and salts thereof,

g yge 1%, s ﬁbltoﬁ, opyl ene glycol, urea, coll agen,

el astin, silk protein, hyaluronic acid, pentavitin,
cerani des, panthenol, niacin, a-tocopherol and esters
tFrandemulatiansecardng ipicami 17, Bhergl e astivargepph splgrted from the

h . i : .ql i i .
SRRSO AR B o PABRL EFBLE 8 HE QAR ESE e ai
and salkaberasf, 85 ceroRRbibatb], pFapyldhe ghythl, Radaqsditagbh,Gsastin, silk

anti pruriginosics, antipsoriatics, retinoids, |ocal
areteist halyreric acide perpeitin.ccerauifiess pashenoheniagen, s tocopherol and

ceratplytic hyper.em.si onpounds, ,coronar .

EREP Attt e Ry ABEYF K eid e ambaRey. Pend. Bbsholels
YRSt ésS ElycOIHIBIES, antPURIYS SanARABY, hAGPHSLIStELs N@dirhdihatics,
growt h factors, enzyne preparations, insecticides and
phiasliergies, @ntipdrasiaties, astipsugeinpdiem anpsoriatiassrephoids Jaeal
%lnz?eestheﬁcr:sr,] 'tk?e?apeg i lz:fg(:“erntss’foF Séh\feins, ceratolytics, hyperemisic compounds,
coronary therapeutics (nitrates/nitro-compounds), virus statics, cytostatics, hormones,
agents promoting wound healing, growth factors, enzyme preparations, insecticides
and plant matenal such as e.g. plant extracts of algae, aloe, arnica, barber’s rash,
comfrey, birch, stinging nettle, calendula, oak, ivy, witch hazel, henna, hops,
camomile, ruscus, peppermint, marigold, rosemary, sage, green tea, tea tree, horsetail,

thyme and walnut or mixtures thereof.

Foam formulation according to anyone of claims 1-13, wherein the emulsion is a

substantially emulsifier-free emulsion.

Foam formulation according to claims 1-14, wherein the emulsion is free of

emulsifier.

Foam formulation according to claims 3-15, wherein the lipid comprises bioidentical

fats.



19.

20.

21

22.

23.

24.

25.

26.

confrey, birch, stinging nettle, cal endula, oak, ivy,

wi tch hazel, henna, hops, canomle, ruscus,

pepperm nt, marigold, rosenary, sage, green tea, tea

tree, horsetail, thyne ard -wal nut or mixtures thereof.

14. Foam fornmul ati on according to anyone of clains

1-13, wherein the enulsion is a substantially

emul sifier-free emul sion. 15. Foam formul ation

according to clainms 1-14, wherein the enmulsion is free

of enulsifier. 16. Foam fornul ation according to

clainms 3-15, wherein the |ipid conprises bioidentical

faerg formpdatiopraccerd i tp gnyaneafictimad clés whergin de deryphatiafis a

TI%%ns]1-16, wherein the fornulation is a foamcream

G FSAT for mul ati on according to anyone of clains

1-17, wherein the enulsion conprises at |east one

phosphol i pid and at |east one |iquid wax ester,

Feahdembilgtiancgordys tganyengtafslavis phigs pheteinpihg ewaisianst er

Pomhiireser s obe sPFRgES 6 At 5e g ar i S preferably ina
0 Rdlol dfipHo §RBRPIdSEs dseGiof Mo 1: Rmedre hasibnblg 1M Xt ur e

of lTecithin and hydrogenated lecithin, preferably in a

wei ght ratio of about 10: 1 to 1:10, nore preferably

gﬁ%}qgf?%aetﬁogrﬁ arlclzt:?r'l,c]iinSttl Ic'laim s€ Er%ne{hgb“lgﬁpggg&g F():g;{n})rises lecithin,

e X ester conprises

pyeterabigtagnixaidoOlecithiaa@l Rydrogtratdl I¢6iiih qRefetabl WintdWeEight ratio
contai ned, preferably a -CI2 triglyceride. 20. Foam
Pbebavt 40ildn 1 ddc ook prgfarablnaywtié: lo leh.atilsnare posferaplyrabpyf
the I - i b i S bl e,in .

S0 BB R AL M ARl ARE Bob R A bt i

& @y e83id & 1 2 Quthehenedifed, Peféretith aalyec , fraglytdies ubst ance
has a HLB value of nore than 8, preferably between 9 to
11, nore preferably between 9,5 to 10,5. 22. Use of a

‘;f‘éf%ﬁ‘ by Mﬁog.ézl&%{i‘rdﬂ?g% LAV SRR I, eI netitdAndS

care a
forming substance is not soluble in water.

Foam formulation according to anyone of claims 1-20, wherein the membrane-
forming substance has a HLB value of more than 8, preferably between 9 to 11, more
preferably between 9,5 to 10,5.

Use of a foam formulation according to anyone of claims 1-21 as skin care agent.
Use of a foam formulation according to anyone of claims 1-21 as skin cleaning agent.

Use of a foam formulation according to anyone of claims 1-21 as sunscreen.

Use of a foam formulation according to anyone of claims 1-21 for the manufacture of

a cosmetic agent, medical agent or pharmaceutical composition.

Method for producing a foam formulation comprising the following steps:
a) Producing an emulsion preferably of the oil in water type,

b) Filling the emulsion and propellant into a pressurized container, or



27.

28.

29,

30.

31.

23. Use of a foam fornul ati on according to anyone of
clains 1-21 as skin cleaning agent. 24. Use of a foam
fornul ati on according to _agyone of clains 1-21 as
sunscreen. 25. Use of a foam fornulation according to
anyone of clains 1-21 for the manufacture of a
cosneti c agent, nedical agent or pharnaceutica
conmposition. 26. Method for producing a foam

formul ation conprising the follow ng steps: a) .

P) odudilkige e caniisien sHo prenteingbdtherchan peressurized coptaiger that
type, b) Filling the enul sion and pr.opellant into a
pressHP%%%EP%EH%%ﬁﬁgﬁ?g@PmP§%9m8$sEﬁ?r?hg t he emul si on
into a container other than a pressurized contai ner
that upon di spensing of the enul sion %enerates a foam
MrethogbrdsoringOalaiimip foo thel mamafaeure of atewn fmuavnaceording to
a foan1fprnulﬁt'9n according to anyone of clainms | to
Fpyqne of glaipa J %Z according to claim27, wherein
produci ng of the enul sion conprises the steps: (1)
Providing an oil phase optionally conprising at |east
dethebarsoahieg foqlamdy, whehssn preducinpaf the@mdsion tampiisesathe
nﬁﬁbrane in the formulation, (2) Providing a water

B de, (3) Addi ng and honogeni zi ng of both phases, (4)
©@py i orpabiingddioNPhade d;ﬁﬁﬁﬁll)‘)&ﬁnsﬁ}isir?g at€RBEnOMBmbrant Aening
nmenbr ane-form n substance, (5) Optionally
honogenbstingg that foroysddamelbargierapranem therigrgivbationpwher ei n

i.n at J east one of the steps (1) or (4) at |east one
ﬁ@%br5%%ﬂ$®£ﬁﬁﬁﬁmgﬁﬁg%ance is conprised that fornms a
(el | idid Rt demiz e et pHaddsl on. 29. Met hod
according to claim28, wherein the oil phase and the
WaX er Qriigsellyadsingdieagboneert daastoneduyilesranembrape fommers
about 40 up to about 90C, preferably between about 60
up tosﬁg%ﬂ@&BOC, nore preferably at about 70C

(%) 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.

Method according to claim 28, wherein the oil phase and the water phase are
homogenized at a temperature between about 40 up to about 90°C, preferably between

about 60 up to about 80°C, more preferably at about 70°C.

Method according to claims 28 or 29, wherein the emulsion comprises a thickening

agent, further comprising the steps:

' (6) Providing an aqueous solution of thickening agent,

(N Mixing the solution of thickening agent with the emulsion.

Method according to anyone of claims 28 to 30, wherein the foam formulation

contains 10 weight percent propellant.



32.
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30. Method according to clainms 28 or 29, wherein the

emul sion conprises a thickening agent, further
conprising the steps: (6) ;fproviding an aqueous sol ution
of thickening agent, (7) @Ixing the sol ution of

t hi ckeni ng agent with the enul sion. 31. Method

according to anyone of clains 28 to 30, wherein the

foam fornulati on contains 10 wei ght percent

propellant. -31- 32. Method according to anyone of
Mehorbac28rdine BGinywieerfal aimk AR og 80, whargninemogen:iziag 10cdrried out

under__hi gh ener [ t, preferaply by neans of high
afl@egé\uﬁqbgwweﬁg DTy Baors oLhEh kstia noRa LT EARG Andor
AREREG g to anyone of clainms 28-30 and 32, wherein
honbgeni zing is carried out at a pressure of about

50. 000 to about 250.000 kil opascal, preferably at about
%90 000 to, 150. 000 ki opas

l .
ethod according to anyone o claims%%-SO and 32, wherein homogenizing is carried
out at a pressure of about 50.000 to about 250.000 kilopascal, preferably at about

100.000 to 150.000 kilopaseal.




