5 Surfactant-free foam formnul ati ons Technical field of
the invention 10 The present invention concerns
cosnetic and dernmatol ogi c foam fornul ati ons based on
ermul sions of the oil-in-water type which are free or
essentially free of conventional emulsifiers. In
particular, the present invention relates to the use of
Pi ckering emul sions for the nmanufacture of foans. 15
Background of the invention |[|. Enulsions The term
"emul sion" generally relates to heterogenous systens
consisting of two 20 liquids that are not m scible or
are only mscible to alinmted extent which are
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both liquids is disperse qU|d in the
formof fine droplets. In case that the two |iquids are
water and oil and the oil droplets are finely dispersed

25 in water, the enulsion is an oil-in-water enul sion
(0/ Wemul si on, c. character of an
OWenulsion is defl TSH‘%V'W?Z“ aﬁ{}‘l&nvq %%ase of a
water-in-oil enulsion (WO emrmul sion, e.g. butter), the

opposite principle applies wherein the basic character
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1. Emulsions

The term “emulsion” generally relates to heterogenous systems consisting of two

20 liquids that are not miscible or are only miscible to a limited extent which are
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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. miik). 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 otil.

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 (emulsifier).
Emulsifiers have an amphiphile molecular structure consisting of a polar
(hydrophile) and a non-polar (lipophiie) part of the molecule which are separated

from each other in space. In simpie emulsions, finely dispersed droplets enclosed by



WO or lipid vesicles in OQWenulsions). 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 5 countervails an

irreversible joining of the droplets. For stabilizing

emul sions m xtures of enuls[?[ers are often used. The
tern "emulsifier” or "conventfonal enulsifier”,
respectively, is known in the art. Conventiona

enul sifiers are described, e.g., in the publications:

Pfl egekosneti k, 4th 10 edition, Wssenschaftliche

Ver | agsgesel | schaft nbH Stuttgart, pages 151 to 159 and
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| nportant nmenbers ofcationic enulsifiers are the
guat er nary anmoni um conpounds. The hydrophilic part

of the nol ecul e of non-ionic enulsifiers often consists
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Conventional emulsifiers can be classified depending on their hydrophile part of the

15 molecule into 1onic (anionic, cationic and amphoteric) and non-ionic ones:

¢ The best known example of an anionic emulsifier is behieved to be soap
which is the conventional name for the water-soluble sodium or potassium
salts of saturated and non-saturated higher fatty acids.

20 + Important members of cationic emulsifiers are the quaternary ammonium
compounds.

o The hydrophilic part of the molecule of non-ionic emulsifiers often consists
of glycerol, polyglycerol, sorbitanes, carbohydrates or polyoxyethylene
glycols, respectively, and is most often connected to the lipophilic part of the

25 molecule by means of ester and ether bonds. The latter consists typically of

fatty alcohols, fatty acids or iso-fatty acids.



extent. 5 The correct choice of emulsifiers is decisive
for the stability of an enmulsion. In this respect, the
characteristics of all conpounds contained in the
system need to be considered. For exanple, in case of
skin care enul sions, polar oil conponents such as e.g.
W filters may lead to instabilities. Apart from

enul sifiers, other stabilizers are, therefore,
addltlonally used, which, e.g., increase the viscosity
of the emulsion 10 and/or act as protective colloid.
Ermul si ons represent an inportant type of product in the
field of cosnmetic and/or dermatol ogi c preparations
which is used in different application fields.
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cl eaning of 'the face and especi renovi'ng

1 0decowatriaceasqosweti veaccoliButh ¢l eani ng enul si ons have the
advantage - in contrast to other cleaning preparations
such as soap - to be especially mld on skin since
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or non- ar active ents - such as, e.g.,
VI t@nmatoﬂbg:@ﬂrepﬂr—atlons which is used in different apphcatlon fields. Therefore, a
variety of products — such as lotions and creams — are available for skin care,
15 especially for relubricating dry skin. The aim of skin care 1s to compensate for the
loss of lipid and water caused by daily washing. In addition, such skin care products
should protect from environmental stress — in particular from sun and wind, and

should delay skin ageing.

20  Cosmetic emulsions are also used as deodorants. Such formulations are used for
eliminating the adore of the body that is formed when fresh sweat that as such is free

of odour is decomposed by microorganmsms.

Emulsions in the form of cleaning emulsions are also used for cleaning of the skin

25 and skin adnexa. They are most often used for the cleaning of the face and especially
for removing decorative cosmetic. Such cleaning emulsions have the advantage —
contrast to other cleaning preparations such as soap — to be especially mild on skin
since they may contain in the lipophilic phase nurturing oils and/or non-polar active
agents — such as, e.g., vitamin E.
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2. Emulsions free of emulsifiers Enulsifier-free

emul sions are a special formof an enul sion. These

emul sions are free of emulsifiers in a narrower sense,
i.e. free of anphiphilic conmpounds having a 5 |ow

nol ecul ar wei ght (nol ecul ar wei ght of < 5000) that in

hi gher concentrations formmcelles and/or other liquid

crystalline aggregates. The term"emulsifier" is used
here in the sense as usual in the art. The | UPAC

defines the properties of an enulsifier as foll ows:

Emul sifiers are surface-active substances. They are
preferably arranged in the boundary surface between

oi | phase and water phase and, therefore, 10 reduce the

surl.ace Emnisionn frek of mwisdencentrati on, enul sifiers

facilitate the formation of an enulsion. In addition,

t hese substances nay increase the stability of
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sur ace active nacronD aving a nol ecul ar
wei ght over 5000) instead of enulsifiers in a narrower
sense (conventional enulsifiers). -5-. 3. Pickering
emui¥isipilizing pharmaceutical and cosmetic emulsions, so-called true¢ emulsifiers are
15 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.

20 The term “emulsifier-free” is established in the art. According to a definition of the
term agreed upon by an interdisciplinary consensus of pharmacists, dermatologists
and other experts of the Society of Dermatopharmacie
(http://www dermotopics.de/german/ausgabe_1_03_d/emulgatorfrei_1_2003 d.htm)
a formulation may be defined as “emulsifier-free’” when it is stabilized by means of

25 surface active macromolecules (having a molecular weight over 5000) instead of

emulsifiers in a narrower sense (conventional emulsifiers).



A special formof enulsifier-free enmulsions is the

Pi ckering emul sion. Pickering 5 enul sions (emnul sions
stabilized by solids) are stabilized by nmeans of finely
divided solid particles and allow for the substantia
abdi cati on of conventional emulsifiers. In Pickering
enmul sions, the solids accunulate in the oil/water
boundary surface in the formof a |ayer whereby the
joining of the dispersed phases is prevented. In this
10 respect, the wetting properties of the solid
particles, which should be wettable by both the
hydrophilic as well as the |ipophilic phases, are of
speci al inportance. 4. Foam formul ations 15 A speci al
application formof cosnetic and/ or dermatol ogic

enuisioqﬁ féhth?lﬂqﬁslication as foans. Foam
for i advant age that they can easily be

di stributed on the skin. The foany consistency is
experienced as confortable and the products normally
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foans are obtained by spraying a formul ation of an
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expands. However, foans can also be fornmed by neans of
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Upon application, bal anced foam formnul ati ons have a

st abl e pol ydi sperse structure of two or nore phases
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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

20 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
15 dispensed from a pressurized container (such systems are also described in
literature and patent literature as aerosol foams). In this case, the pressurized mixture

25  ofemulsion and propellant expands and forms small foam bubbles. In 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.



menbrane. Such network structures have the advant age

that they develop a protective action, for exanple

agai nst contact with water, however, allow for the 5

unhi ndered gas exchange with the environnent. In such

foans, there is practically no obstacle for the

perspiratio insensibiles and no correspondi ng heat

bui | d-up. Thus, the positivegproperties of a

protective and nurturing action is conbined with an
unchanged perspiration. 10 Foam fornul ati ons known so

far contain conventional tenside/enulsifiers that serve

for the stabilization of the enulsion and for the

resulting foamstability. Conventional enulsifiers or
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840, respectively, Pickering enulsions are described
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Pi cRETERSF e‘??{ﬁpériagﬁg‘ are described which are
characterized especially in a low viscosity and,
therefore, are suitable for 25 dermatol ogic cloths.
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emul sifiers. 30 7- Sunmmary of the invention
Conventional emulsifiers or tensides, respectively, are, however, repeatedly

identified as causing irritations in the use of skin care products, such as e.g. a
15 dysfunction of the skin barrier or Mallorca acne. The addition of suitable stabilizers
can, however, not be completely abdicated, since dispersed systems as described

above, such as e.g. emulsions, are thermodynamically unstable.

The Pickering emulsions described above are an option to avoid emulsifiers. In
20 EP 1352639 Al or DE 101 62 840, respectively, Pickering emulsions are described

which are, however, used as emulsions in the form of lotions, creams and gels.

In WO 2004/017930, further Pickering emulsions are described which are
characterized especially in a low viscosity and, therefore, are suitable for
25  dermatologic cloths. Such thin fluid Pickering emulsions even can be sprayed under

formation of haze.

However, none of the above-described documents specifies foam formulations on the

basis of Pickering emulsions free of emulsifiers.
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The applicant has found that Pickering enulsions are
suitable as a basis for foam fornulations. Thus, the
positive properties of foam fornul ati ons are conbi ned
with 5 those of Pickering enulsions. In particular,

foam fornul ati ons can be produced w t hout conventiona
emul sifiers or wwth very | ow anounts of conventiona

enmul sifiers conbining the positive properties of the
foam i.e. the physical structure and conveni ent
application, with the good skin conpatibility. This

conbi nation of properties makes foam fornmul ati ons
especially suitable for cosnetic and 10 dermatol ogi c
fornmul ations for sensitive types of skin. Thus, skin
conpatibility and conPummadeoldhe ypentiedtion is

conbi ned advantageously with each other. In this

respect it has first of all to be considered that it is
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staguelzed by means of solids |eads to stable foam
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wat er conpr|S|ng an 0|I phase and an aqueous phase and

optionally ropellant. In particular, the invention
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Foaming or expanding, respectively of the propellant dissolved in the dispersed oil
phase leads to a dilatation of the dispersed oil phase. In this respect it is surprising

20  that the network of solids at the boundary surface is able to withstand the dilatation

stress and that upon foaming no breaking of the formulation occurs.

Thus, the invention relates to foam formulations comprising a Pickering emulsion of
the type oil in water comprising an oil phase and an aqueous phase and optionally

25 propellant. In particular, the invention relates Lo foam formulations containing not
more than 0,5 weight percent of conventional emulsifiers, preferably not more than
0,3 weight percent, more preferably not more than 0,1 weight percent and even more
preferably being free from conventional emulsifiers. The data is based on the
respective total weight of the emulsion without propellant.
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30 -8- Furthernore, the invention relates to the use of
Pi ckering emul sions, in particular, Pickering
enmul si ons being substantially free fromor being free
fromconventional enulsifiers, for the manufacture of
foamfornulations. 5 In addition, the invention rel ates
to the use of foamfornul ati ons on the basis of

Pi ckering enul sions as carrieg_-for active agents, as
skin care agent, as skin cleaning agent or as
sunscreen. The foam fornul ati on can, therefore, be

enpl oyed as cosnetic, nedical product or
pharnaceutical conmposition. 10 The invention further
relates to a nethod for manufactur
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15 or c¢) Filling the Pickering enmulsion into a
contai ner other than a pressurized container which
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a) Producing a Pickering emulsion of the o1l in water type,
b) Filling the Pickering emulsion and propellant into a pressurized container
15 or
¢) Filling the Pickering emulsion into a container other than a pressurized
container which produces a foam upon dispensing of the Pickering

emulsion.
20 Detailed description of the invention

1. Definitions

According to the present invention, foam formulations are formulations, especially

25  emulsions, that are evidently adapted for the formation of a foam. In particular, the
formulations may be either filled together with a propellant in a pressurized container
or may be filled without propellant in a container other than a pressurized container
that allows for the formation of a foam upon dispensing of the formulation/emulsion.
For example, pump spray containers may be used.
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30 -9- According to the present invention, essentially
emul sifier-free enmul sions are such enulsions that do
not contain nore than 0,5 wei ght percent of
conventional enulsifiers, preferably not nore than 0,3
wei ght percent, nore preferably not nore than 0,1

wei ght percent. According to the invention,

emul sifier-free emul sions ar®5 such emul sions that do
not contain conventional enulsifiers. According to the
present invention, a Pickering enulsion is an enul sion
that is stabilized by neans of solids. In particular,
the invention especially relates to an enul sion

PR S iy TESER sSos BBBe o BE e

st acmdlélét?sq}@lydotm@ﬁntgfn A&l fh @EQ\%‘ IEQTCEIQ dfii8nventional

i nvention conprises not nore wei ght per cent
of emonsibat) paiabdymbishbicehsy 0,pmedgu ablcynt, mote ]mafeeattljnam more
' pref erably. not re than

3. wej ght . percent,
wei Gt Dt peTcems; QRERTTING (6 Hi 1 BHSNeREBR e oF Gisgons are
51 Vet l:r;ﬂPlsrb‘ﬁk ¢ £16 6t LRItk CARMRS maa@@ﬁsms.@".ryl sifiers are

especially preferred. 15 According to a t her aspect,
conventional enulsifiers are according to the present
invention anjonic, catiaonic, anphoteric and non-i.onic
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tensides are a conpounds.
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carbohydrates or pol ene glyc respectiv
t hatot ms)rebumnl 6} Yoy ghineacesit, ofiore preferablydioo moet than Obloweight gercent.
the lipophilic¢ part of the nolecule which typically

corPé?lécf'é‘ng““ﬂ%‘?‘tS;ﬂcﬁfPréBﬁdP ghe m&wvn&@m@sﬁ%ﬁrqr@ 6%% 9nal
aci s si A% aFXAFRLIfHy preferred.

15
According to a further aspect, conventional emulsifiers are according to the present
invention anionic, cationic, amphoteric and non-ionic tensides. Typical members of
anionic tensides are neutralized branched and/or non-branched, saturated or
unsaturated fatty acids having a chain length of 10 to 40 carbon atoms. Typical

20 members of cationic tensides are ammonium compounds. Typical members of non-
ionic tensides have a hydrophilic part of the molecule, such as glycerol, polyglycerol,
sorbitane, carbohydrates or polyoxyethylene glycols, respectively, that is bonded by
means of ester and/or ether bonds to the lipophilic part of the molecule which
typically consists of fatty alcohols, fatty acids or iso-fatty acids. For example,

25 polyethoxylated fatty acid esters having a chain length of 10 to 40 carbon atoms and
a degree of ethoxylation of 5 to 100 belong to this group. Furthermore, saturated
and/or unsaturated, branched and/or non-branched fatty alcohols having a chain
length of 10 to 40 carbon atoms belong to the group of non-ionic emulsifiers.
Conventional emulsifiers are often used in combination. Conventional emulsifiers in

30 the sense of the present description are specified in the publications: Pflegekosmetik,
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25 pol yethoxyl ated fatty acid esters having a chain

l ength of 10 to 40 carbon atonms and a degree of

et hoxylation of 5 to 100 belong to this group.

Furt hernore, saturated and/or unsaturated, branched

and/ or non-branched fatty al cohols having a chain

l ength of 10 to 40 carbon atons belong to the group of
non-ionic emul sifiers. Conveptional enulsifiers are

often used in conbination. Conventional enulsifiers in

30 the sense of the present description are specified

in the publications: Pflegekosnetik, -10- 4th edition,
Wssenschaftliche Verl agsgesel |l schaft nbH Stuttgart,

pages 151 to 159 nd Fj edl er X n Hi | fsstoffe,
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i nvent1on, conventlona enh sifrers i n the sense Jf
th@a@ﬁé@&ﬂﬂZanentlon are all anphiphilic conmpounds

having a nol ecul ar weight of < 5000 that in higher
concentrati on may forn1nicelles and/ or other liquid

cr Y'\%E&Jdkﬂglg a FAHEESY *c‘?sf ?\Qzlhgbﬁ] g:oh@mﬁ%nﬁve%ﬂ ILHEJSI?# the sense
aspect onventional enu iers are
acbfﬂe;sm%sﬁhnme&nwhaﬂlaﬁpmpbmmpomﬁemkmamvm@kmeWCMarwe@htof

pol espeC|aIIy under 10 conventional tenperatur
%S(O(Qp é iy high gﬁﬂnp%{ap@ﬁ may fem guced €y and/giopther liquid crystallme

@% té‘sr RAcco ﬁ%q?%%%gf& Rnr%gre%sgg e&anQﬁ'no:ﬂl §r9[1fsfhers %rF all

'S a ate substahce that 1s
by sinddde abnmmbmlahcesabatmd hot pseshiycis aplid bur pnlququleet&.cmlll@ under
this respect |norgan|c or organic solids are
po§%“‘6’|"%°m1fLﬁ"ﬂPFéi‘tH’f?Fé’ SIOFgE ﬁﬁ‘i‘ f‘li’l?ﬂlcégo‘héydb*és LitIPRH iy perature.
or coated. 15 The particle size is preferably between |
nm and 200 nm nore preferably between 5 nm and 100
nmAchrdﬁ:xgﬂpmlsei inivaniamt atbled Ehalkidici i3g pamidudito BubsRBOcSdiat &
enul sifiers: solid emulsifiers are particulate

i n&fegawf:@wptlwwﬂ@ agorsllos hyREaPhHicdianedst Hpthis regiech gigiganic or
I Eg%'ﬂlcl §oﬁd?§reéﬁﬂ%kélbl@.sﬂn%gﬁﬂm! ﬂhb%a“c%'n‘?ﬁif betHifedSr coated.
ne rs are e.g. titanium

The particle size is preferably between 1 nm and 200 nm, more preferably between 5

nm and 100 nm.

2, Composition of the Pickering emulsion

Solid emulsifiers:

Suitable solid emulsifiers are particulate inorganic or organic solids that are wettable
by both lipophtlic as well as hydrophilic liquids. Suitable members are e.g. titanium
dioxide, especially coated titanium dioxide {e.g. obtainable from Merck KGaA under
the designation Eusolex® T-2000), tin oxide (e.g. obtainable from BASF AG under
the design Z-Cote Max), silicon dioxide, especially highly dispersed silicon dioxide,
Fe,0s, veegum, bentonit and ethyl cellulose. Furthermore, aluminum oxide,
nanoparticulate precipitated calcium carbonate, coal, magnesium oxide, magnesium
trisilicate, crystalline fatty alcohols and fatty acids, polymer lattices, e.g.

polystyrenes or polymethacrylates and polymer pseudo lattices may be used. In



di oxi de, especially coated titaniumdioxide (e.qg.

obt ai nabl e from Merck KGaA under 25 the designation

Eusol ex(c) T-2000), tin oxide (e.g. obtainable from

BASF AG under the design Z-Cote Max), silicon dioxide,
especially highly dispersed silicon dioxide, Fe203,
veegum bentonit and ethyl cellul ose. Furthernore,

al um num oxi de, nanoparticuljat.e precipitated cal ci um
carbonate, coal, magnesium oxi de, magnesi um

trisilicate, crystalline fatty alcohols and fatty

acids, polyner lattices, e.g. 30 polystyrenes or

pol ynmet hacryl ates and pol ynmer pseudo |l attices nmay be
used.. In additiop, njxtures, of the above-nentiopned
solﬂg_ﬁ“'@mﬂ’g‘it‘l‘rﬁ?E‘hﬁg}bo‘ﬁemﬁ%‘éﬂied &t @B}HSﬁefsaW?n_ﬁﬁf Hpex f-gaed
or b tislgad 5r B &figs rsgﬁerexaf i nventive enul si ons
contain nore than I weight percent solid emulsifier, 5
preferably nore than 2 weight percent solid enulsifier,
especially 2 to 7 weight ercent solid emulsitier .Jn
anp@%@@n M gmplsiana cp Ings e e h%efF?i\Péﬂ'ﬂ‘$ Grgufsifter,
seMySEQBR HORLAL Feldht 19Bfiq PRLGERY, &PLdiflly 2 1o 7 wejght
emn??%?@r . Q{Iéhe datgﬁeé%r\eéﬁtgge? gﬁr eﬁt[zktrr’s Bté tyhe 0t orgig
weipghdeniodolit leenudsifiérs lrom ssiptdially prefeored lchdrotimdn, 1@k inventive
phase: .Suitabl e_conponents that my T%rt he oil phase

ey TR COR1AEY3 19 BRte P PEiceHisPUd gy 'siTigipbitedalpgspechvely refers
m g erqaaj u@fg‘ﬁpgflhé%n{ﬂﬂ%no\'vhhcﬁn%gcgnleﬂgntt he inventive

formul ati ons “are advant ageously ected fromthe
group of lecithins and of fatty acid triglycerides,
fromthe group of propylene glycols or butylene
10g] Plasefatty acid esters, fromthe group of natural
waxes of animal or plant origin, fromthe group of
ester oils, fromthe group of dial kyl ethers and
di éukigble compboerad that mby 6ot the od iphaye mdy i seeieidir@n gholar oils and
non- branched hydrocarbons and waxes 20 as well as from
t hemgPBup! Iner mireyreLthgital | i near silicon oils. Especially
preferred are triglycerides, in particular caprylic
acid/caprinic acid triglyceride obtainable under the
15deslihgralt phase M 1ge yolenBd2foanuhhenscoapdvaptagasadly saietted from the

group of lecithins and of fatty acid triglycerides, from the group of propylene glycols
or butylene glycols, 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

20 as well as from the group of cyclic and linear silicon oils.

Especially preferred are tnglycerides, in particular caprylic acid/caprinic acid
triglyceride obtainable under the designation Miglyol 812 of the company Sasol and
mixtures thereof with further oil and wax components.

25
Furthermore, especially preferred are triglycerides, in particular caprylic
acid/caprinic acid triglyceride obtainable under the designation Miglyol 812 of the

company Sasol/Myritol 312 of the company Cognis.



m xtures thereof with further oil and wax conponents.
25 Furthernore, especially preferred are triglycerides,
in particular caprylic acid/caprinic acid triglyceride
obt ai nabl e under the designation Mglyol 812 of the
conpany Sasol/Mritol 312 of the conpany Cognis. 12
The i nventive emnul sions preferably contain from 10 to
50 wei ght percent oil phase,-12specially preferably 25
to 35 weight percent oil phase. The data respectively
refers to the total weight of the enul sion w thout
propel l ant. 5 Aqueous phase: The aqueous phase can
contain cosnetic adjuvants, e.g. |ower alcohols (e.qg.

et %glgvgglhgggnufﬁ@]gm %fer(ag V\%%B?% éﬁéy@g&) |\y,%gl:1tepsérc%%t oil phase,
gI yé%Féc‘?élﬁw gqr@fé"%llyeﬂsatcgi y @Qilght ;ﬂg&?ﬁ:t Bil hQQeY‘FF?J; ﬂﬁ@% ectively refers

et hyl ene ycol ), foam 10°st and t hick |ng
agentise tofal mtegdhit efthlaleokm"nmngnhgﬁrmmeanm. pol ynmeric

t hi ckeni ng agents that are partly soluble in water or
are at |east dispersible in water and formin aqueous
Sys or viscous solutions. They increase the
Sviééﬁgﬁygﬁhﬁ the water in that they either bind water
15 nol ecul es (hydratation) or, on the other hand,

i nc],ude and encapsul ate the Watgw into

i nt SR ARARS GROPBL SMiHE PO D Fabi crvmrflf&msﬁ%g ethanol,
V\’atl%pri)ﬁ‘angﬂcfow Bfles &%b@@s% %'I%g%fh%rsatﬁé'cof (e@%gdy%e

natural” mat'erials, suc ce | ul ose et her

hy oglpocy ol pqeydle dnltylahcoggcolehdxgte,ne Ingtbbmdedthylbne:gb/tojb ds@n
and rox‘}/gJ gﬁ{l nmet h cellul ose ether); 20 - natural
10¢ o rifSIHEES arghy an%aé““%gar agar, carrageen, polyoses,
starch, dextrins, gelatine, casein; - synthetic
corrpounds, such as e.g. vinyl polyners, polyether,
pol Suiwbleabickening 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

15 molecules (hydratation} or, on the other hand, include and encapsulate the water into
their intertwined macromolecules wherein movability of the water 1s decreased.
Suitable polymers are:
- modified natural materials, such as cellulose ether (e.g. hydroxypropyl cellulose
ether, hydroxyethyl cellulose and hydroxypropylmethyl cellulose ether);

20 - 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
- inorganic compounds, such as e.g. polysilicic acid and clay minerals.

25
Preferably, a cellulose ether is contained. Hydrox ypropylmethyl cellulose is

especially preferred.

The inventive emulsions preferably contain from 0,2 to 1,5 weight percent thickening

30  agent (based on the dry weight of the thickening agent and the total weight of the



pol yam des and derivates of polyacrylic acid; and -
i norgani ¢ conpounds, such as e.g. polysilicic acid and
clay minerals. 25 Preferably, a cellulose ether is
cont ai ned. Hydroxypropyl methyl cellulose is especially
preferred. The inventive emnul sions preferably contain
from0,2 to 1,5 weight percent thickening 30 agent
(based on the dry weight of _the thickening agent and
the total weight of the 13- enul sion w thout
propellant). Especially preferred are 0,5 to 0,8 wei ght
percent thickening agent. Active agents: 5 The
cont ai ned active agent may be selected fromall active
agents and m xtures thereof that can be applied to the
s uﬁﬂw@lw'tlﬂm@ psggieHantr hspesiall yire Bged aracia tcagﬁ weight percent
km1ﬁ%g% or phar maceutical ly. Accordingly, cosnetic
ermatol gic (to be enployed as nedical product or
pharnaceutlcal conposition) foam fornul ati ons are 10
obt ai ned. Furthernore, the fornul ation may be enpl oyed
f oACH¥OREMMS ng the skin agai nst environnental
i nfluences. The active agent can be conpletely of plant
origin or can be synthetic. The group of active agents
mayrhe ¢ethiapd weiive 2@tMaha OB 1@l frorh AN REMN EiHedis U GhixASes
e.g. the oil conponent, the thickening agents or the
solthegeol dhaican be aprdicd fotheckelnis & th%mg‘mq acHyprpRATe AErsact
al %8361;@5;8%& S nﬁn%éﬁu\ﬁgalﬁg?\%gﬁdmg oé?}]%et]qsor?flcgmatgiog?c (to be

en”léhﬁ)lcfylc@ BSmedikkepraguct OGpharﬁﬁEéuu@:hm @hﬁ)o%itbaﬁfdam fbin@latlens are
hat may serve as UV-filter. Depending on the

] 0 c hab@meér Furthegmore; He fgmwsl@tmmegy be @mpl@yb@a for |psetestingghe skin
| Nt Qi eg\rn%nng{n?;ﬂ énﬂue'%‘%t%l g‘gf@% réta%fe e eggfc:gn%\é]eteng%?plant origin

f oAl ALT ohe dvan
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
15 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

20 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 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.

25 hyaluronic acid, of the group of carbohydrates, such as e.g. pentavitin that
corresponds in its composition to the carbohydrate mixture of the human subcorneus
layer and the group of lipids and lipid precursors such as for example ceramides.
Further advantageous aclive 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

30 1ts esters, vitamin A as well as vitamin C. Moreover, active agents selected from the
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20 group of substances having noisturizing and barrier
strengt heni ng properties, such as e.g. hydroviton, an
enmul ati on of NMF, pyrrolidone carbonic acid and salts
thereof, lactic acid and salts thereof, glycerol,
sorbitol, propylene glycol and urea, substances of the
group of proteins and protein hydrolysates, such as

e.g. collagen, elastin as we4l as silk protein,
substances of the group of glycose am nogl ucanes, such

as e.g. 25 hyaluronic acid, of the group of
carbohydrates, such as e.g. pentavitin that corresponds
inits conposition to the carbohydrate m xture of the
human subconeus |ayer and the group of |ipids and
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vi tam ns, such as e.g. panthenol, niacin, a-tocophero

and 30 its esters, vitamn A as wel | as vitamn C
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substances. It is further preferred that substances
havi ng skin soothing and regenerative action 5 are
enpilegrieceays agtvieageniganihs sensg o th@spresegt inerHiceatohlso plants and

bi boI tosterol e ant

Bt Co e BN ROk e e UKL B ATER SR bty pigh, nette
Pl 8nésdudd)dak, AL ARYI XL AC héna TRERS €arAd 816, rHscud] @pPernithoe,

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

camerigeldarosearry, pagg, Srefit €h, thaed, ,hohsewﬁalhthmndommmab avell as
ruscus e rmnt, 10 marigold, rosemary, sage, green
tegﬂantR‘pgp horsetail, thynme and wal nut as well as
extracts thereof. The inventive formulations nay

further contain as active agents antinycotics and

anilhe speniesy idimsilafienst may Birdier @Wﬂlh @$ agtiveragerts antarnycotics and
ori hﬁ are chocort|00|des

R R AR R et e

Further active agents are glycocorticoides, antibiolics, analgetics, antiphlogistics,
antirheumatics, antiallergics, antiparasitics, 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 Pickering emulsion;
The formulations may contain colouring agents, pearlescent pigments,

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

antioxidants and repellent agents.



antirheumatics, antiallergics, antiparasitics,

antipruriginosics, antipsoriatics, retinoids, |ocal

anaest hetics, therapeutic agents for veins,

ceratolytics, hyperem c substances, coronary

therapeutic agents (nitrates/nitro-conpounds), vVvirus

statics, 20 cytostatics, hornones, agents pronoting

wound heallng, e.g. growth fqgtors enzyme

preparations and insecticides.” Further conmponents of

t he Pickering enul sion: 25 The formul ati ons may contain

col ouri ng agents, pearlescent pignents,

fragrances/ perfumes, sunscreen filter substances,

preservatives, conmplex forners, antioxidants and

r epldielapnte by eftslividéal compordmovel the Bickefing erdulsiodwsabuld be

conpon of he Pic [ | si on shoul d be . :

corBaaneh s e ng A aeXoThafire aBResen ety Beriamiis iz

MRSk BRI Afle bR O girRRAEpRIpelRUPS because of its

differe properties. 5 Propell'ants: Suitable

propellants are e.g. N20, propane, butane and i -butane.
ﬁ)@ﬁgpleted foam formulation contains 5 to 15 wei ght

Cerft'28¥: propel | ant, preferably about 10 wei ght

percent 10 3. Method of Manufacture The foam

formul ati ons according to the invention are prepared by

pr cﬁniitdblngrrmllamﬁmresd g)eré} pRippkgbutege endii-birang. The completed foam

res ectlvel n wat er .t and f {ng th :

TS S Reh e ! POBSRBLGre/eray adheut TO weigh
op&kgpﬁily propellant into an optionally pressurized
container. As an alternative to propellant and

10pressurized container, the Pickering enul sion may al so

be:{ill into a different container that is suitable

t 0 2 04 BlaMesl ®ng erul sion as a foam even in

t he absence of
The foam formulations according to the invention are prepared by providing an
emulsion or Pickering emulsion, respectively, of the oil-in-water type and filling the

15 emulsion or Pickering emulsion, respectively and optionally propeilant into an

optionally pressurized container. As an alternative to propellant and pressurized
container, the Pickering emulsion may also be filled into a different container that is

suitable to dispense the Pickering emulsion as a foam even in the absence of

propellant.
20
In particular, the Pickering emulsion is prepared in the following steps:
1. Providing a liquid oil phase,
2. Suspending the solid emulsifier(s) in the o1 phase in order to obtain a
suspension of solid emulsifier,
25 3. Providing an aqueous phase,

4. Homogenizing the aqueous phase together with the suspension of

solid emulsifier in order to obtain a Pickering emulsion.

Preferably, the oil phase and the aqueous phase are homogenized at a temperature of

30 from 50 to 90°C, preferably from 50 to 70°C and especially preferably at about 60°C.



propellant. 20 In particular, the Pickering emulsion is
prepared in the following steps: 1. Providing a liquid
oi | phase, 2. Suspending the solid enulsifier(s) in the
oil phase in order to obtain a suspension of solid
emul sifier, 25 3. Providing an aqueous phase, 4.
Honogeni zi ng t he aqueous phase together with the
suspension of solid emulsifigr in order to obtain a

Pi ckering enmul sion. Preferably, the oil phase and the
aqueous phase are honogeni zed at a tenperature of 30
from50 to 90C, preferably from50 to 70C and
especially preferably at about 60C. 16- In case the

Pi ckering emul sion conprises a thickening agent, the
follow ng further steps are advantageously added: 5.

Provi di n n, agueous .sol ution of. thickenin .5 6.

i et PRI SRS Ehinb ey RYUE “eqreHRE Ralowing Riher
Pi Glek hRGdOMth&oRfly adltief erably, 10 wei ght percent
propel l ant are added to the Pickering emulsion for

produci hg t h&rdvoding horqudoas s@ntion o Wickeppg ageanti ons The

foam fornul ati.ons of the present .inventio ap. be. .
Senp oyed for MiriedBsseiteT SRt st oo ft Bickging emulsion

medi cal product or pharmaceutical conposition)

pur poses. For exanple, the formul ati ons may be .

enprefyrblyas0 skight pancentggereilavirare kddedad dznfinkerir® eagdnon for

Further, they may be used as carriers for active agents
an@“ﬁ@ﬁmﬁép%ﬁﬁpbéga”hﬁﬂ“the nedi cal dermatol ogic field.
In particular, the fornul ati ons may be enpl oyed as
sunscreen. Many of the solid enulsifiers such as for

10exdnpl e Appliastianm di oxi de are

The foam formulations of the present invention can be employed for all cosmetic and
dermatologic (as a medical product or pharmaceutical composition) purposes. For
example, the formulations may be employed as skin care agent or skin cleaning

15 agent. Further, they may be used as carriers for active agents and may be employed
in the medical dermatologic field. In particular, the formulations may be employed as
sunscreen. Many of the solid emulsifiers such as for example titanium dioxide are

effective UVA and UVB filters.

20 5. Examples

5.1.  Example |

Composition of the primary Pickering emulsion:

25
10,00 g Eusolex T 2000 of the company Merck KGaA (Alumina/Simethicone coated
titanium dioxide)
95,00 g Miglyol 812 of the company Sasol (caprylic acid/caprinic acid triglyceride)
95,00 g water

30



effective UVA and UVB filters. 20 5. Exanples 5. 1.
Exanpl e | Conposition of the primary Pickering

emul sion: 25 10,00 g Eusolex T 2000 of the conpany
Merck KGaA (Al um na/ Si net hi cone coated titanium

di oxi de) 95,00 g Mglyol 812 of the conpany Sasol
(caprylic acid/caprinic acid triglyceride) 95,00 g
water 30 17_ Conposition of the foam fornul ation:
60,00 g primary Pickering enuj-sion 30,00 g aqueous
solution of hypronellose (2 %9 5 10,00 g propel Iant
Manuf acture of the primary Pickering emnmul sion: Eusol ex
T2000 is weighted and is transferred into an | aboratory
honogeni zer and is 10 nixed with the Mglyol 812
heated to 60C within one m nute and i s honogeni zed

wi t Gempesitnmefithe foahéerwataéipni s heated to 60C and is
added at 1000 rpmwi thin one mnute. The mxture is
honogeni zed at 3000 rpmfor 5 m nutes. Manufacture of

th%d@(ﬁ?}sﬁﬁfaﬁﬂh@ké ‘emdl§ios0, 00 g solution of
hypronel | ose are added to 60,00 g of the primary

Pl ckb¥G pgquesnnbadiioen efdwronseliose (h%) The Pickering
B%bd)n cont ]Itnl ng hypronellose is then |oaded with
5 BrBSEf ant i n al uni num ni onobl ock cans.

Manufacture of the prnimary Pickering emulsion:

Eusolex T2000 is weighted and is transferred into an laboratory homogenizer and is
10 mixed with the Miglyol 812 heated to 60°C within one minute and is homogenized
within 5 minutes. The water is heated to 60°C and is added at 1000 rpm within one

minute. The mixture is homogenized at 3000 rpm [or 5 minutes.

Manufacture of the foam formulation:

15
30,00 g solution of hypromeilose are added to 60,00 g ol the primary Pickering
emulsion under stirring. The Pickering emulsion containing hypromeliose is then

loaded with 10,00 g propellant in aluminum monoblock cans.
20 Formation of foam:

A stable cream-like foam having fine bubbles is formed upon dispensing of the foam
formulation from the pressurized container by means of a suitable valve having a
foam applicator attached. The structure of the cream-like foam is maintained for a

25  duranon sufficient for uniforml)'f distributing the foam on the skin.



20 Formation of foam A stable cream!like foam having
fine bubbles is fornmed upon dispensing of the foam
formul ation fromthe pressurized contai ner by neans of
a suitable valve having a foam applicator attached.
The structure of the creanlike foamis maintained for a
25 duration sufficient for uniformy distributing the
foamon the skin. 18- 5.2. Exgyiple 2 Conposition of the
primary Pickering emulsion: 5 10,00 g Eusolex T 2000
of the conpany Merck KGA (Al um na/ Si net hi cone coat ed
titanium di oxide) 30,00 g Cetiol V of the conpany
Cogni s (Decyloleat) 30,00 g Myritol 318 of the conpany
Cognis (caprylic acid/caprinic acid triglyceride) 10
30,00 g alnond oil 100,00 g water Conposition of the
xant han %%ﬂg ghution (1 %9: 15 1,0 g xanthan gum 99, 00
g water nﬂ§S|t|on of the foamfornulation: 20 60,00
g primary Plckerlng enuIS|on 30, 00 g aqueous xant han
gun1so|ut|on¢§ propellant Manuf act ure of
t heCpmpamtign téRaflmgv %lﬁmrmg&mu SOl Eysol ex T 2000 i s

ighted and is transferred into a | aboratory
honogeni zer and is

10,00 g Eusolex T 2000 of the company Merck KGaA (Alumina/Simethicone coated

titanium dioxide)

30,00 g Cetiol V of the company Cognis (Decyloleat)

30,00 g Myrito! 318 of the company Cognis (caprylic acid/caprinic acid triglyceride)
10 30,00 g almond o1l

100,00 g water

Composition of the xanthan gum solution (1%):

15 1,0 g xanthan gum
99,00 g water

Composition of the foam formulation:
20 60,00 g primary Pickering emulsion
30,00 g aqueous xanthan gum solution (1%)

10,00 g propellant

Manufacture of the primary Pickering emulsion:

25

Eusolex T 2000 is weighted and is transferred into a laboratory homogenizer and is
mixed with the mixture of Cenol V, Myritol 318 and almond oil heated to 60°C
within one minute and 1s homogenized within 5 minutes. The water is heated to 60°C
and i1s added at 1000 rpm within one minute. The mixture is homogenized at 3000

30 rpm for 5 minutes.



mxed with the m xture of Cetiol V, Myritol 318 and

al nond oil heated to 60C wthin one mnute and is
honogeni zed within 5 mnutes. The water is heated to
60C and is added at 1000 rpmwi thin one m nute. The
m xture is honogeni zed at 3000 30 rpmfor 5 m nutes.
19- Manufacture of the foamfornulation: 30,00 g

xant han gum sol ution are addet®to 60,00 g of the
primary Pickering 5 enul sion under stirring. The

Pi ckering enmul sion containing the xanthan gum sol ution
is loaded with 10,00 g propellant in an alum num
nonobl ock can. Foam formation: 10 A stable creamlike
foam having fine bubbles is forned upon dispensing the
foam fornmulation fromthe pressurized container by

meanmnQfac@rSof thalpd Yarhvdavi ng a fOf’im appl i cator
attached. The structure of the creamlike foamis

mai ntained for a duration sufficient for uniformy

di Lbut i the f th ' 5 3. Ex e 3

Con bl Esitas EfmasioRar BT EL a2 ehtiari T Picketne ¢
ZCobRuRfontuhBeCOMRAETHBAR K etih i @m@)@hcﬂf&on‘?@nlgg {10 Mthan gum solution
Myritol 318 of the conpany Cognis (caprylic

aci t/lezdsdiwithc! Q0 g prapeginice i dlgminui pedoplockkaml Vv of
t he conpany Cognis (Decyloleat) 20,00 g Cetiol SN of
t he conpany Cognis (Cetyistearylisononnanoat) 20,00 g

al npen @dnatidd, 00 g water 25 Conposition of the
sol ution of hypronellose (2%: 2,00 g hypronell ose

10 A stable cream-like foam having fine bubbles is formed upon dispensing the foam
formulation from the pressurized container by means of a suitable valve having a
foam applicator attached. The structure of the cream-hke foam is maintained for a

duration sufficient for uniformly distributing the foam on the skin.
15 53, Example3l
Composition of the primary Pickering emulsion:

10,00 g ZCote of the company BASF (tin oxide)
20 20,00 g Myritol 318 of the company Cognis (caprylic acid/caprinic acid triglyceride)
10,00 g Cetiol V of the company Cogmis {Decyloleat)
20,00 g Cetiol SN of the company Cognis (Cetylstearylisononnanoat)
20,00 g almond oil
120,00 g water
25

Composition of the solution of hypromellose (2%):

2,00 g hypromellose
5,00 g glycerol
30 5,00 gurea



5,00 g glycerol 30 5,00 g urea -20- 88,00 g water
Conposition of the foamfornmulation: 5 40,00 g primary
Pi ckering enul sion 52,00 g aqueous sol ution of hypronel
lose (2 %9 8,00 g propellant Manufacture of the
primary Pickering emulsion: 10 ZCote is weighted and
is transferred into a | aboratory honogeni zer and is
mxed with the mxture of Getdol V, Myritol 318,
Cetiol SN and alnond oil within one mnute and is
honogeni zed within 5 m nutes. The water is added at
1000 rpmwithin one mnute. The m xture i s honogeni zed
for 5 mnutes at 3000 rpm 15 Manufacture of the foam
for%&gtl op 52,00 g solution of hypronellose are added
&3t the primary Pickering enulsion under
stirring. The Pi ckeri ng emul si on cont ai ni ng
hypronel |l ose is then 20 |oaded with 8,00 g propellant
i n Gempdumimefitherbrmobfoowmklagan. Foam formati on: A stable
cream| i ke foam having fine bubbles is fornmed upon
di spensing the foam 25 fornulation fromthe
5pregﬁyggﬁﬁgmgppkﬁ@ﬂﬁgmﬁmsﬂﬁans of a suitable valve
having a foam applicator attached, The structure of
t heSk9kgnyudokesdloaen s&hyprimelmisaéd%)or a duration t hat

fici eﬂt for uniformy dispersing the foamon the
Sklibj gpiepeliant

Manufacture of the primary Pickering emulsion:

10
ZCote 15 weighted and 1s transferred into a laboratory homogenizer and is mixed with
the mixture of Cetiol V, Myritol 318, Cetiol SN and almond o1l within one minute
and 1s homogenized within 5 minutes. The water is added at 1000 rpm within one
minute. The mixture is homogenized for 5 minutes at 3000 rpm.

15

Manufacture of the foam formulation:

52,00 g solution of hypromellose are added to 40,00 g of the primary Pickering
emulsion under stirring. The Pickering emulsion containing hypromellose is then

20 loaded with 8,00 g propellant in an aluminum monoblock can.

Foam formation:

A stable cream-like foam having fine bubbles is formed upon dispensing the foam
25  formulation from the pressurized container by means of a suitable valve having a
foam applicator attached. The structure of the cream-like foam is maintained for a

duration that is sufficient for uniformly dispersing the foam on the skin.



Cains 1. Foam fornul ation conprising an essentially
emul sifier-free enulsion of the oil in water type,
conprising an oil phase and a water phase. 5 2. Foam
formul ati on according to claiml, wherein the emnul sion

does not

contain nore than 0, 5 weight percent,

preferably not nore than 0,3 weight percent, nore
preferably not nore than 0, 1- i ght percent of
conventional emulsifiers. 10 3. Foam fornul ation
according to claiml or 2, conprising an

emul sifier-free enulsion that does not contain
conventional enulsifiers. 4. Foam formul ati on accordi ng
to anyone of clains | to 3, &h qqhg the emulsion 15 is
a Pickering emulsion. 5. Foam formulation according to
claim4, wherein the Pickering emul sion conprises at

| east one particulate solid enulsifier selected from

t hel.gr oupeant frigiudation gowwprising 4n cereaid ! ieemupifiegfige emulsion of the

di oxi de,
et hyl cel

T ShP o MR SR

ose, , nhanopartl cu

Pprecipitated calciumcarbonate, coal, magnesi um oxi de,
magnesiumtrisilicate, crystalline fatty alcohols and
fatfy acFemm fpmahen aceardingda claiie h, wEergl s eyuisn des not
pol ymet hacr r- u ' ‘o
e e Fh e 1300, PR RSB AML 6200l 0 weion
cl ai m 4, pasben ahoretphefeRbbkes inige anml0si @bighcperpent 9€S8onventional
coated titanium di oxi de or zinc oxide. 7. Foam

f or mul at $BWsKEEor di ng to anyone of the preceding

| ai ms, wherein the oil phase conprises at |east one

triglyceride. 30

15

25

30

3.

Foam formuiation according to claim 1 or 2, comprising an emulsifier-free

emulsion that does not contain conventional emulsifiers.

Foam formulation according to anyone of claims | to 3, wherein the emulsion

is a Pickering emulsion.

Foam formulation according to claim 4, wherein the Pickering emulsion
comprises at least one particulate solid emulsifier selected from the group
consisting of titan dioxide, silicon dioxide, Fe;Os, zinc oxide, veegum,
bentonit and ethyl ceflulose, aluminum oxide, nanoparticulate precipitated
calcium carbonate, coal, magnesium oxide, magnesium trisilicate, crystalline
fatty alcohols and fatty acids, polymer lattices such as polystyrene or

polymethacrylate, and polymer-pseudolattices or mixtures thereof.

Foam formulation according to claim 4, wherein the Pickering emulsion

comprises coated titamum dioxide or zinc oxide.

Foam formulation according to anyone of the preceding claims, wherein the

oil phase comprises at least one triglyceride.



-22- 8. Foam fornulation according to claim7, wherein
the triglyceride conprises caprylic acid/caprinic acid
triglyceride. 9. Foam formul ation according to anyone
of the preceding clains, wherein the 5 enulsion
conprises at | east one thickening agent. 10. Foam
formul ati on according to claim9, wherein the

t hi ckeni ng agent conprises h¥dr oxypropyl

met hyl cel lul ose. 10 11. Foam fornul ati on according to
anyone of the preceding clainms, wherein the emnulsion
contains at | east one active agent. 12. Foam
formul ati on according to claim11l, wherein the active

agept is.selected . fromthe grpup.consisting.qgf . .
ydPoui ¢ B BRI oaR e B RRER o PH el ycerids comprises
t her eof , cdpa@td &idedpdinansbidaldxeekiber eof , gl ycerol,
sorbitol, propylene glycol, urea, collagen, elastin,

silk protein, hyaluronic acid, pentavitin, ceramd,

pant heno ni.acin,.a-tocgopherol and_.esters thereof, .
Tt B fqrEiioR o i gnvdiB ey BRaier e e NBprein the
Pi sabol obmuRint@aipeke aﬁfﬁcasgédé(}ﬁi%%rfih% Qd S,

anti biotics, analgetics, antiphlogistitCs,

antirheumatics, antiallergics, 20 antiparasitics,

anabt hef Tt R ist der AP R tera S, Bttt b Juptgie sgen
hyper eni @c;rﬁpr@g@gmyamﬁmgw‘ﬁaﬁwenm&%r apeutics .
(nitrates/vitro-conpounds), virus statics, cytostatics,

hor nones, agents pronoting wound healing, growth

actors, .enzyne preparation i nsect,i ci des.and .pl an :
e bF1 o FEREHEPRUPRR R St Bdn pr R STy ey G s herein te
25 bar begmglsionBntaff2iEh f@¥ oniabG¥b agthi. Ngi ng nettle,
cal endul a, oak, ivy, wtch hazel, = henna, hops,

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

O o ok G sl PR R g e s
t he manufigmtilé 8roRh cBndiQam I BMAbA HYrrolidone carbonic acid and salts

15 thereof, lactic acid and salts thereof, glycerol, sorbitol, propylene glycol,
urea, collagen, elastin, silk protein, hyaluronic acid, pentavitin, ceramid,
panthenol, niacin, a-tocopherol and esters thereof, vitamin A, vitamin C,
galates, polyphenols, panthenol, bisabolol, phytosteroles, glycocorticoides,
antibiotics, analgetics, antiphlogistics, antirheumatics, antiallergics,

20 antiparasitics, antipruriginosics, antipsoratics, retinoids, local anaesthetics,
venous therapeutics, 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 plant extracts of algae, aloe, amica,

25 barber’s rash, comfrey, birch, stinging nettle, calendula, oak, vy, witch hazel,
henna, hops, camomile, ruscus, peppermint, marigold, rosemary, sage, green

tea, tea tree, horsetail, thyme, and walnut or mixtures thereof.

13, Use of a Pickering emulsion for the manufacture ol a foam formulation.

30



30 -23- 14. Use according to claim 13 for the

manuf acture of a foam fornul ati on according to anyone
of claimse | to 11 . 15. Use of a foam fornulation
according to anyone of clains 1 to 12 as a carrier 5
for an active agent. 16. Use of a foam fornulation
according to anyone of clains | to 12 as skincare
agent. 10 17. Use of a foamf@pmul ation according to
anyone of claims | to 12 as skin cleaning agent. 18.
Use of a foam fornul ati on according to anyone of clains
| to 12 as sunscreen agent. 15 19. Use of a foam
formul ati on according to anyone of clains | to 12 for

the, manuf acture of CO tic, a di cal . product qr.a

phat fmcebish GSaordia Dat TR tromBetTeEtaRId TP formudatidh
produci ngeRArdiR@IM &BAYbALLRR PRSAd on a Pickering

emul sion conprising the steps: a) Producing a

Pi ckering emul sion of the oil in water type, b) Filling

vesdel B SBeREm BRI R Breadinge ahePeRo R H & acomier

gli fferenfyGankaid@lends @ pressure vessel that produces
a foam upon di spensing of the Pickering emulsion. 21.
Met hod according to claim20 for producing a foam

For rlrg.l at 'U%Q ofa g %o%rrlg korllr%u}a%on %&a?é%é’ rt]oeanoyfong loﬂ:lg{sms! 1 %001J azs' skincare

agent.

10 17. Use of a foam formulation according to anyone of claims 1 10 12 as skin

cleaning agent.

18.  Use of a foam formulation according to anyone of claims 1 to 12 as sunscreen
agent.
5
19.  Use of a foam formulation according to anyone of claims 1 to 12 for the
manufacture of a cosmetic, a medical product or a pharmaceutical

composition.

20 20.  Method for producing a foam formulation based on a Pickering emulsion

comprising the steps:

a) Producing a Pickering emulsion of the oil in water type,
b) Filling the Pickering emulsion and propellant into a pressure vessel, or
25 c) Fiiling the Pickering emulsion into a different container as a pressure
vessel that produces a foam upon dispensing of the Pickering

emulsion.

21.  Method according to claim 20 for producing a foam formulation according to

30 anyone of claims 1 to 12,



-24- 22. Method according to claim 21, wherein
produci ng of the Pickering enmul sion conprises the
steps: 1. Providing a liquid oil phase, 5 2. Suspending
one or nore solid emulsifiers in the oil phase in order
to obtain a suspension of solid emulsifier, 3.
Provi di ng an aqueous phase, 4. Honbgeni zi ng the aqueous
phase with the suspension of2gelid emulsifier in order
to obtain a Pickering emulsion. 10 23. Method according
to claim 22, wherein the oil phase and the aqueous
phase are honobgeni zed at a tenperature between 50 and
90C. 24. Method according to claim22 or 23, wherein

t he Pickering enul sion 15 conprises a thickening
agent, further conprising the steps: 5. Providing an
aqyeous niQhitt AQBrdiig lISKEM, %e%??kdu@ln ¥k WeNGcldiBg emulsion
sol ution of thickening agent wth the Pl%kerlng

enul si omomp@ses theestbged accor di ng to anyone of clains 20
to 24, wherein the f anka formul ati on contains 10

wei ght dercer‘ﬁ’fo‘a#mg@ﬁw@r Yhphase,

2. Suspending one or more solid emulsifiers in the o1l phase in order to
obtain a suspension of solid emulsifier,

3. Providing an aqueous phase,

4. Homogenizing the aqueous phase with the suspension of solid

emulsifier in order to obtain a Pickering emulsion.

23.  Method according to claim 22, wherein the oil phase and the aqueous phase

are homogenized at a lemperature between 50 and 90°C.

24. Method according to claim 22 or 23, wherein the Pickering emulsion

comprises a thickening agent, further comprising the steps:

5. Providing an aqueous solution of thickening agent,
0. Mixing the solution of thickening agent with the Pickering emulsion.
25.  Method according to anyone of claims 20 to 24, wherein the foam

formulation contains 10 weight percent of propellant.



