5Surfactant-free foam fornul ati ons Technical field of the invention
10The present invention concerns cosnetic and dermatol ogi ¢ foam
fornmul ati ons based on enul sions of the oil-in-water type which are
free or essentially free of conventional enulsifiers. In particular,
the present invention relates to the use of Pickering emnulsions for

t he manufacture of foans. 15Background of the invention Emul sions The
term "emnul sion" generally relates to heterogenous systens consisting
of two 20liquids that are not mscible or are only mscible to a
limted extent which are typically designated as phases. In an

enul sion, one of both liquids is dispersed in the other liquid in the
formof fine droplets. In case that the two |iquids are water and oi
and the oil droplets are finely dispersed 25in water, the enmulsion is
an oil-in-water emul sion (01WeRukshOfitee Badh fofimllationdhe basic
character of an O Wenulsion is defined by the water. In case of a
wat er-in-oil emulsion (WO emulsion, e.g. butter), the opposite
principle applies wherein the basic character is here defined by the
oil. 30In order to obtain a durable dispersion of a liquid in another
l'iquid, enmulsions in a convent iTeniicAdiekiofitheinvertidrhe addi tion of a
surface active agent (enulsifier). Enulsifiers have an anphiphile

nol ecul ar structure consisting of a polar (hydrophi le) and a

non- pol ar ol i poRhids@ iRRhtioPEontifs ERhRESMR Whih&BIoRIcto 58 Pehalfidnd 5008

each other in space. In sinple enulsions, finely dispersed droplets
encl osed by  onemulsions of the oil-in-waier type which are free or essentially free of

conventional emulsifiers. In particular, the present invention relates to the use of
Pickering emulsions for the manufacture of foams.

15 Background of the invention

l. Emulsions

The term “emulsion” generally relates to heterogenous systems cansisting of two
20 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 o1l and the oil droplets are finely dispersed
25 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.

30 Inorderto obtain a durable dispersion of a liquid in another liquid, emulsionsina
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 (lipophile) part of the molecule which are separated

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

KR:ge



- 2 - an enulsifier shell of the one phase are present in the second
phase (water droplets in WO or lipid vesicles in 01Wemnul sions).
Emul sifiers reduce the surface tension between the phases because
they are arranged in the boundary surface between the two |iquids.
They formsurface filns at the boundary of the oil/water phases which
5countervails an irreversible joining of the droplets. For
stabilizing emul sions mxtures of enulsifiers are often used. The
term"enmulsifier" or "conventional enulsifier”, respectively, is
known in the art. Conventional enulsifiers are described, e.g., in
the publications: Pflegekosnetik, 4th 10 edition, Wssenschaftliche
Ver | agsgesel | schaf|l nbH Stuttgart, pages 151 to 159 and Fi edl er

Lexi kon der Hilfsstoffe, 5th edition, Editio Cantor Vérlag,

Aul endorf, page nventlonal enuIS|f can, be

classifi ed dep@%ﬂPWQ%SE&FﬁQfwcﬁﬂﬁP%ﬁﬁﬁpgnﬁQF‘“H?S?ﬁ@ P8 EﬁT@“PﬁF&‘

ionic (anioni C,W/Qﬁﬂr'l?m vesRiRE iiPOPR @hRlsidhy). Eﬂlqisﬂ%r'e@trﬁcﬁhém@ﬁce tendién
best known exanple of an anionic enulsifier is believed to be soap

which is the cBavest ibe abasenkaseust dheytarrarvaagest indizd bietyndary gerfagmbeiween the
potassi um sal t %\v@ﬂ%@@é ‘1‘[\@51 &tk @&‘Fac? 1{1} Stk 2hed rR oﬁﬂ%r J“"f‘attér h?s%% %%schzo

| nportant nenbers iI“oni c lers are ternary “anmon um
conpounds. 5Theonyvaillai hl'r@er.’s&ﬂé joiring dfehedrbplets] Iéor@fabrlamgl eﬁmﬂ:ﬁans

enmul sifiers often congi sts. _of gcerol pol ygl ycerol, sorbitanes,
car bohydr at es BPmﬁﬁFQEQVQPﬁﬁmé%% fhyeest s, respectively, and is nost
often connected to the lipophilic part of the 25nol ecul e by neans of

ester and ether bonds. The latter consists typically of .
The term “emulsifier” or “conventional emulsifier”, respectively, is known in the art.

Conventional emulsifiers are described, e.g., in the publications: Pflegekosmetik, 4th

10 edition, Wissenschaftliche Verlagsgesellschafi mbH Stuttgart, pages 151 to 159 and
Fiedler Lexikon der Hilfsstoffe, 5th edition, Editio Cantor Verlag, Aulendorf, pages
97 to 121.

Conventional emulsifiers can be classified depending on their hydrophile part of the

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

¢ The best known example of an anionic emulsifier is believed Lo 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 calionic emulsifiers are the quaternary ammonium
compounds.

» 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 bands. The latter consists typically of

fatty alcohols, fatty acids or iso-fatty acids.



fatty al cohols, fatty acids or iso-fatty acids. - 3 - By variation
of the structure and the size of the polar and the non-polar part of
the nol ecule, lipophilicity and hydrophilicity of emulsifiers can be
nodified to a |large extent 5The correct choice of enulsifiers is
decisive for the stability of an enulsion. In this respect, the
characteristics of all conpounds contained in the systemneed to be
consi dered. For exanple, in case of skin care enul sions, polar oi
conmponents such as e.g. W filters may-jead to instabilities. Apart
fromenulsifiers, other stabilizers are, therefore, additionally
used, which, e.g., increase the viscosity of the enul sion 10and/ or
act as protective colloid. Enul sions represent an inportant type of
product in the field of cosnetic and/or dermatol ogi c preparations
which i s used pndifEELEAL BRI SR 119%L bFhEBolal DREL O1Epid A Bl
of products - such as lotrons and creans - are avail able

care, l15especimableyulé,dipoplelicityrdandatdmghiticly clehmuls fldreca barddiSd to adage
is to conpensate for the loss of lipid and water caused by daily
washi ng. In addi®¥on, such skin care products should protect from
environnmental stress - in particular fromsun and wi nd, and shoul d
del ay skin ageing. 20Cosmetic enul sions are also used as deodorants.
Such' f or nulat i Brescomee cheietlof avulalipmiindecisivg f@tﬁbc sidohy offan f:meistmdgn thinat
is formed when su [

deconposed by m£ e(gtcs)tc])’r‘c’ %\é%?&e}isn%%:' ﬁﬁ]s(iogf?g uri&n ﬂtgﬁf %rnrﬁﬂg? M e ]?eed IO be

emul si ons are cainsldemﬁeﬂrbr toample, ¢aodsagf kin tdﬂ@erﬁklismns?,!ﬁoaﬂdzl sdmsbnaﬂam
They are nost often used for the cleani.ng of hhe face_and esp eC| ally

for removing ¢ ¥ J¥ere Béidaed Lo ingabiities Aant @“‘eﬁ'ﬂﬂ'%f“ifﬁ@“‘?‘?ﬁ‘é Wikrs

advant age - '”arGQﬁ'érEi%?et a&cﬁ’u&{ah?hsé@!' @ﬁi@h%ﬂﬁ@r@@s&@ﬂé \QE&%mﬁu&mh@én@lg@R -
to be espeC|aIIym on skin since they nay contain in

| i pophi | i ci%ha@@/mmltaapmg?tw t@/loghd/ or non-pol ar active agent s - such
as, e.g., vitamn E.

Emulsions represent an important type of product in the field of cosmetic and/or
dermatologic preparations which is used in different application 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 is 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 microorganisms,

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.
30



Enul sions free of emulsifiers Enulsifier-free enul sions are a speci al
formof an emul sion. These enulsions are free of enulsifiers in a
narrower sense, i.e. free of arnphiphilic conpounds having a 5| ow

nol ecul ar wei ght (ol ecul ar wei ght of < 5000) that in higher
concentrations formmcelles and/or other liquid crystalline
aggregates. The term"enulsifier” is used here in the sense as usual
in the art. The I UPAC defines the properties of an enulsifier as
follows: Enulsifiers are surface-active substances. They are
preferably arranged in the boundary surface between oil phase and
wat er phase and, therefore, 10 reduce the surface tension. In | ow
concentration, enmulsifiers facilitate the formati on of an enul sion.
In addition, these substances nay increase the stability of enul sions
in that they rgducgétqg Jaﬁg @L,@ggﬂggation and/ or coal escence. For
stabilizing ph#& c enul sions, so-called true
emul sifiers are 1l5predom nantly used, i.e. conventional enulsifiers

in the sense of the present description that according to thejr
structure and ERERiicpfigeerusiophrpcaciahEnmafon femﬁésw@nghftsa CHIY(§108f &g

of tensides. Tﬁﬁorf%mﬁ\?g Rcl Bogetseh, 53 gﬁ_&%h%rg?lm}ﬁiﬁc 4k kS B

the capability e associ ation. enul sifier-free"
i s establ i shedlowmelbalanteighhbuoiedilagvaght al def0ithat onhighertchrcenigstions

agreed upon by_an i.nterdi sciplinary consensus of pharmeci.StsS, .. ..
ot ot of ot st SRR BIRE Pl DAL RRONESSEReof TRLIRE: SRRt o
(http://ww. deigBheRiicte derdse es (B ia usoab Fhd 1108A ek Gat @6 foreds off a 003

~d.htm) a formul ation nay be defined as "enulsifier-free" when it is
stabilized by wedr§eo foliaws: Falsifises 3o sunfare el subuipnses. (They are grederably
mol ecul ar wei gm'an %(c?irn tl"? dérp§§x‘?zﬁ:g g%ﬁgﬂgl'l ?f\afsb gﬁcﬁw%lt@r ﬁa%ﬁd?%fefore,
sense (convention enul sifrers). . Prckering emulsion
10 reduce the surface tension. In low concentration, emulsifiers facilitate the formation
of an emulsion. In addition, these substances may increase the stability of emulsions

in that they reduce the rate of aggregation and/or coalescence.

For stabilizing 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 dermolopics.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 enmulsifier-free emulsions is the Pickering

enul sion. Pickering 5emul sions (emul sions stabilized by solids) are
stabilized by neans of finely divided solid particles and allow for

t he substantial abdication of conventional emulsifiers. In Pickering
emul sions, the solids accunmulate in the oil/water boundary surface in
the formof a | ayer whereby the joining of the dispersed phases is
prevented. In this 10respect, the wetting properties of the solid
particles, which should be wettable by-%oth the hydrophilic as well
as the lipophilic phases, are of special inportance. 4. Foam
formul ati ons 15A special application formof cosnetic and/or
dermat ol ogi ¢ enul sions is the application as foans. Foam formnul ati ons
have the advantage that they can easily be distributed on the skin.
The foany consistency is experienced as confortable and the products
normal Iy | eave a good skin feeling. In particular, the physical
structure of the f dhackedog smpiseinti vely on the protective action of the
skin. Foanms are conplicated physical structures that require a
speci al bal ance or the conponents constituting the foam In general,
foams are obt akRegidYorSS fayiuieti - el eilsiinb ANhOPicREHRBALSHAN PRk etk
aqueous tenside (stabilizer) solution. For exanple, "an emul si on

cont ai ni ng or opedlsiars(emylsins plabifead l?yrsehﬁlsaafsvr%@slwﬂ by meawsni dinalrdiyideic h
systens are al S%ﬂflgg Efeh Qﬁcpaﬂogx }oh he %sWnﬁalaa’Bg Qt?c}neé}{cokéeég&faq ﬁi%rs.
aer osol foans) I'S case, the ressurlze m xture S|on
and propel | ant expands and forns snall foan1bubb|es I n partlcular

t he di spersed |dl$hase i n. which %Ee oi | -sol.u lﬂ i.s djssol
expands. Howevid CeGEEEME ‘r?“%l“éeoso S 3o5wateny ! Wé% Kalgfrboypgrey su ‘EE’ms
such as, for emafior aREP whEBEBY fie joining of hPRRPe@RPIHASALE SRverdd, aNGRd
foan1fornu|at|ons have a stable poHy di Sperse structure of two or nore
phases t hat0 f oiepasc Hierwstingarppetioset Wegrsk i paitieles méichtsheulid He pisHpe Bl e
to a menbrane. hey
devel op a prot%gyﬁ@é§8&$ﬁm ag#%wgégéﬁéﬁgﬁﬁﬂg%ggtag%ﬁﬁgggpn%?ﬁ&m%
however, allow for the

4. Foam formulations

15 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 goad 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
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

25  of emulsion 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 sysiems such as, for example, pump

Sprays.



5unhi ndered gas exchange with the environnent. In such foans, there
is practically no obstacle for the perspiratio insensibiles and no
correspondi ng heat build-up. Thus, the positive properties of a
protective and nurturing action is conbined with an unchanged
perspiration. 10Foam formul ati ons known so far contain conventi onal
tenside/enmulsifiers that serve for the stabilization of the enulsion
and for the resulting foamstability. Conventional emulsifiers or
tensi des, respectively, are, however, i@peatedly identified as
causing irritations in the use of skin care products, such as e.g. a
15dysfunction of the skin barrier or Mallorca acne. The addition of
suitable stabilizers can, however, not be conpletely abdicated, since
di spersed systens as descri bed above, such as e.g. enulsions, are

t her nodynami Cabt)é(n ﬂﬁ&ﬁ&zﬁglneba]ance&r ﬁ@m&bﬁlﬁf’?ﬁtioﬂgh %‘égﬁb@% ZW%SFSE @@tﬂ:ture of

above are an option to avoid enulsifiers.
101 62 840, respewtniore blyaseﬂhctkfenmrrgl tbersiis i octs-'oebr @md@secuhatbedommr@iﬁe lo a
are, however |SIO inth ams and

Cers. "Treve HolEeRE S5 pa RS et B et I B SHERER o

whi ch are charmteeﬁwaeﬁzdolesae@ambleyxgmnstaohg@wmumam hyw@Re] allbhesahor e,
are suitable for .dennatologic cloths. Such thin fluid Pickering.

emul si ons even'Rhipferss aap prgiaveetideie FRRRMERnINGHCH AR, thefRésriActiclbnge
of the above- d@&s@icte%ﬂhég&gmﬁo%ns%mefs'aﬁsné &ﬁmss&ﬁmg'@aﬂb%a BTt

basis of Pickering enulsions free of Ifirers.
the positive properties of a protective and nurturing action is combmed with an

unchanged perspiration.

10 Foam formulations known so far conlain conventional tenside/femulsifiers that serve

for the stabilization of the emulsion and for the resulting foam stability.

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 deseribed

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

In WO 2004/017930, further Pickering emulsions are described which are
characierized 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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Summary of the invention The applicant has found that Pickering

emul sions are suitable as a basis for foam formul ations. Thus, the
positive properties of foamfornul ations are conbi ned with 5those of
Pi ckering enul sions. In particular, foam fornul ati ons can be produced
wi t hout conventional enulsifiers or with very | ow amounts of
conventional enulsifiers conbining the positive properties of the
foam i.e. the physical structure and convenient application, with

t he good skin conpatibility. This conbihation of properties nakes
foam fornul ati ons especially suitable for cosnmetic and 10der mat ol ogi c
formul ations for sensitive types of skin. Thus, skin conpatibility
and conveni ence of application is conbi ned advantageously with each
other. In this respect it has first of all to be considered that it
is not obligatory that foam ng ofgRifkS dfwe BRHRInONS stabilized by
means of solids |leads to stable foam products. 15Foans are obtai ned,
as already nentioned, e.g. by incorporating propellants into 01W

e_mJI sion syst e?ﬁeaﬁ e RS ftopl?c}{hgtt.ﬁcl& Rgglk‘ll.l@i%l-hs Qj §§i?albYee£ | fasit llaei\" foam

di spersed oil pha A evapora u mng, a foam s formed

(di spersi on of fayaslationsl Tl“h[tu;l, the poﬁﬂemibrngerﬁcfs oéimnﬁinmgtatimes&pemﬁbmddwidf

the propell ant dissqQlved in the dispers hase. |l eads to a
i Taratson o IRE S iskeras A onpHaBatcH, anORaa gt o b oduced

surprising 20t Qahot tﬂ@nﬂ%ﬁé%‘ km@kifeRldr dsthatk: allb\e aRRURLRE Yorsthifage 1 s
able to withstand the dilatation stress and that upon foam ng no

br eaki ng of themﬁl@lrf'lmlcambcmng)tbeao%ﬂvememasIqétherfwmtueothe physitabsiructure
foam formul at i Qx{bscoﬁ%m{nt §wgatabnp‘c.¥?th% %gd gkm co aﬂlb%tﬁ dﬂéﬁﬁ&{.‘%ﬁ%ﬂ?ﬂon Ok

wat er conprising an ol

25propel | ant. popaaed ma:lwlsaasam fd‘nﬁuiarimesretspsnrallyemaab&sfot cosfreéend
fornulation$ ntalnlng not nore than. 0,5 weight percent of
convent i on& iofqear ©rmplaiens ameysithes LpRs o8 S Raliiug, skmgamypatibility and

percent, nore piREgERRIY aﬁkﬁfoai’@f@ c&hﬁﬂecpadlfat‘ﬁ@éegmw W?tﬁ%%ht otfdyd even
nor e preferably being free fromconventional enulsifiers. The data is

based on the respective total weight of the emnul sion wthout

propel [ ant. In this respect it has first of all to be considered that it is not obligatory that foaming

of Pickering emulsions stabilized by means of solids leads to stable foam products.
15  Foams are obtained, as already mentioned, e.g. by incorporating propellants into
O/W emulsion systems. In case that the propellant dissolved in the dispersed oil
phase evaporates upon foaming, a foam is formed (dispersion of gas in liquid).
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 01l phase and an aqueous phase and optionally

25 propellant. In particular, the invention relates to 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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- 8 - Furthernore, the invention relates to the use of Pickering
emul sions, in particular, Pickering enulsions being substantially
free fromor being free fromconventional enmulsifiers, for the

manuf acture of foamfornulations. 5In addition, the invention relates
to the use of foamfornulations on the basis of Pickering enmulsions
as carrier 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, medical product o%- pharnaceutical conposition.
10The invention further relates to a nethod for manufacture of foam
formul ati ons based on Pickering emul sions. The nmethod conprises the
st eps: a) Producing a Pickering enulsion of the oil in
wat er type, b) Filling the Pickering emrulsion and

propel I ant i nt purthePh@8SHE nZeslicwBa@b BAkhe 1T Pickeftd dhdigiohd) & RRirGdedir) ng
emul sion into a container other than a ressurlzed cont ai ner whi ch

produces a foaRckeswg caulsS SFHY seﬁst%@lsﬁr@k@m AgPeatares ferm cayerior| ed
description of b6 rkAVERIHAnbRELA 4 87 efifiplighgd Lo the present

i nvention, foamftornulations are fornulations, especially
25enul sions, that are evidently adapted for the formati on of a foan1

M A R e N R R

propellant in atcz@mtg@mesﬁoxﬁtahesmt:haﬂaoaw@agesxssuﬁs skflcagORteni, BESkid Mddning
allows for the formati on of a foam upon dispensing of the

for mul at i on/ enfe8} Yiis SwFrea diifeam &ﬁlﬁﬂlagw%@y beisfus.hectDiygd Be used.

cosmetic, medical product or pharmaceutical composition.

10  The invention further relates to a method for manufacture of foam formulations

based on Pickering emulsions. The method comprises the steps:

a) Producing a Pickering emulsion of the oil 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 propeliant 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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- 9 - According to the present invention, essentially emulsifier-free
enmul sions are such enul sions that do not contain nore than 0,5 weight
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, enulsifier-free enulsions are 5such

enul sions that do not contain conventional enulsifiers. According to
the present invention, a Pickering enuIS|on is an enulsion that is
stabilized by means of solids. In partiul ar, the invention
especially relates to an enul sion stabilized by nmeans of solids of
the oil in water type (01Wenulsion). In 10particular, the emul sion
stabilized by neans of solids according to the invention conprises
not nore than 0,5 wei ght percent of conventional enulsifiers,
preferably notAdwefding hake flestniVai-@iton RLEBE Iy enftisi Berplr@f @fiadibns an@iuchor e
than 0,1 wei ght percent Pi ckering enul si ons accordin g to the

i nvention bei rigisens gt ganewoniain mewdhandhalveishi Reveenhefccoaesnsiend) | y

preferred. 15 AGGandk MekQuh Jovﬁﬁr&qrm@@we?ghl ﬁé?EBﬁ‘?na‘ierBélferﬁﬂ}r'luéﬂrﬁdr@r S

are according to the present invention anionhic, cationic, anphoteric
and non-i oni c than@&i cexght ﬂvmntaﬂccm@mec@mﬂ\'@homwmlmf?eﬂqs‘redemuhrces are
neutrallze% br anch 8$ sélt(ﬂgy bu ched, Bﬁnﬁs d or unsaturated
fatty acids héWlnan CHaA qengf% 1 TB’PH”% caﬁ )81 at oms. Typi ca
90 menbers of cationic tensides are anmoni um conpounds. Typi cal
menbers of nOHIOHIQ tensi des have a hydrophilic part of the nol ecul e,

such as gl ycerdfeordyg %hw&&cal mveﬁwmfaﬁ!@enné&mﬁewdf 8t &gy é‘P” that is
pol yoxyet hyl er},‘?abgtz)é% ﬁweaﬁseogfps sl HﬁJaYlmutapqrwe inSeliR PQ?[%CQ% o‘%

ester and/or ether [ pophili’c part o e whi ch
typically consanstlso:oﬂatﬁhmd;byam@omﬂ w|idef eftthgoihini vseraypd (%leﬂyom)cinds

For exanpl | .at ed ty..acid e rs havj 1

Fength of 0o (B E4PostuabE b Bt Gede LTS R atronPition
100 bel ong to doh1psls@muianoreﬁum 8 kvtiheperSatit Bf cheehtiandl/caiul ime g hutahisg,
branched and/or non-branched fatty al cohols having a chain | ength of
10 to 40 car boi! HEEIHBE SsiEht Berednd 1916 o fsrbln aat meysitkandhliveishy Reresnt.

Convent i onal et bRGRIAS SucdfditoUREflvirioh B BRL i8R cofAYERA! onal

enul sifiers in 30the sense of the present escr ption are speC|f|ed
in the publi camiwsnBers Pfeleeppsiady meiéried.

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 fatly acids having a chain length of 10 to 40 carbon atoms. Typical

20 members of cationic lensides are ammonium compounds. Typical members of non-
ionic tensides have a hydrophilic part of the molecule, such as giycerol, polyglycerol,
sorbilane, carbohydrates or polyoxyethylene glycols, respectively, that is bonded by
means of ester and/or ether bonds 1o the lipophilic part of the molecule which
Lypically 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 10 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,



- 10 - 4th edition, Wssenschailliche Verl agsgesel |l schafl nbH
Stuttgart, pages 151 to 159 and Fi edl er Lexi kon der Hilfsstoffe, 5th
edifion, Editio Cantor Verlag, Aulendorf, pages 97 to 121. 5Accordi ng
to a further aspect of the invention, conventional enulsifiers in the
sense of the present invention are all anphiphilic conpounds having a
nmol ecul ar wei ght of <5000 that in higher concentration may form

m celles and/or other liquid crystalline aggregates. According to an
even further aspect, conventional enut&Pfiers are all surface active
substances that are not present as solid or polynmer, especially under
| Oconventional tenperatures of storage and application, such as e.g.
roomtenperature. According to the invention, a solid emulsifier is a
particul ate substance that is wettable by both lipophilic as well as

hydrophi l'i c | isgikdsison, mssbhycﬁam@ﬁ@egruagsgda@usam @b EISHR d@ar\sagcssmllt@lsswe
possi bl e. Furt her nor e articles nmay be untreated or coated

15The parti cl éndFigdles EGXplf@f rHHfs;toﬁ‘e,tf\Abecian Ffitierferntg Y erlpgn Autesdert,
preferably betpyl\%g (fjl m and 100 nrn. 2. Conposition of the Pickering
enul si on 20Sol sifiers: Suitable solid enmulsifiers are

particul ate inorganlc or organic solids that are wettable by both

i hi i I d hi | d Sui t abl
L1 Lani um dF ox ATEo OSBRI Ry REB AL AR A B BT B e dbl D o

from Merck KGaAue ?ﬁ%@;ént?@ehﬁolﬂﬁé 1) Q@bh;ﬁﬁ!h&ﬂ&ﬁﬂ;&?ﬁ@i havingZD@0kculid wei g ode
(e.g. obtainable from BASF AG under the design Z-Cote Max), silicon

di oxi de, espedi¥PP hahinghgher gpnepatrasion may |f¢ré*oswcail%@1é/@r othenionid Gusling
bentoni t and %éé}%at&?kk%g @ﬁgl %E,bﬁ{r{ﬁe.f %Bec"fllcldmé?l'l’!maq)éhq%lﬁers are all
nanoparti cul at 8~ preci pi 0 Crum car

oxi de, magnesisinfact pétbiclsubmdness ldnmyas& xadtlp'rasmtfaatd i calpciyhetl, $s;ﬁdﬂ!}llljl ahdey

Sg: Sfmr plgﬁgg%ml?v%%%r%ggenwﬁvﬂg 3 pOla’Q/ % app tgah%l;] Eucl'l%ggtghr%giglxjfn%eemsturaend

According to the invention, a solid emulsifier is a particulate substance that is
wettable by both lipophilic as well as hydrophilic liquids. [n this respect, inorganic or
organic solids are possible. Furthermore, the particles may be untreated or coated.

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

nm and 100 nm.

2. Composition of the Pickering emulsion

20  Solid emulsifiers:

Suitable solid emulsifiers are particulate inorganic or organic solids that are wettable
by both lipophilic as well as hydrophilic liquids. Suitable members are e.g. titanium
dioxide, especially coated titanium dioxide {c.g. obtainable from Merck KGaA under

25 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,03, 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.

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



addition, m xtures of the above-nentioned solid enulsifiers nay be
used. Coated titaniumdioxide or tin oxide is preferred. The

i nventive enul sions contain nore than 1 wei ght percent solid

enul sifier, Spreferably nore than 2 wei ght percent solid enulsifier,
especially 2 to 7 weight percent solid emulsifier. In an especially
preferred enbodi nent, the inventive enulsions contain 3 to 4 weight
percent solid enuIS|f|er The data respectively refers to the total
wei ght of the emul sion w thout propel -ddt. 100 | phase: Suitable
conponents that may formthe oil phase may be sel ected from pol ar
oils and unpolar oils or m xtures thereof. 15The oil phase of the

i nventive fornul ati ons are advantageously selected fromthe group of
| ecithins and of fatty acid triglycerides, fromthe group of

propyl ene gl ycatisioormitirgs cfnies :poyemlesionkdidiyd canildifi@s hay Se ufgdoGudibe
group of natural es.of animal or plant origin, fromthe group of
ester oils, frBﬂ*WﬂécﬁF@ﬁﬁ“BP\@Fﬁﬂk E&t hers and dial kyl carbonat es,
fromthe group of branched and non-branched hydrocarbons and waxes
20as well as fromthe group of cyclic and linear silicon oils.

Especi al | y pr efherinvedtivr amulsipr apoain wlers, thanri \p@lghtlmwevatrsowprmylﬂfwr

aci d/ capri r,i de .obt ai t he .design

Vgl yol 813 o eRav o iR 2SR B AR el bR ¢ T B

oi | and wax cmﬁﬁm@atlsemaﬁufﬁunh he&mlaly @efeaed ehbydipes] meiadnidvee
triglycerides, in particular caprylic acid/caprinic acid trlglyceride
obt ai nabl e und@F"%%@CH%@FﬁhﬁﬁﬂﬁﬁgwwﬁFﬁﬁﬁo@ﬁ%“@ﬁﬁﬁhéh%éﬁﬁ&ﬁ?““VdYfdb“

Sasol / Myritol 34z &h! LEenGPMRAMNGIINHSou propdifant.
10 Ol phase:

Suitable components that may form the oil phase may be selected from polar oils and

unpolar oils or mixtures thereof.

15 The oil phase of the inventive formulations are advantageously selected 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 aswell as from the group ol cyclic and linear silicon oils.

Especially preferred are triglycerides, 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.



The inventive enul sions preferably contain from10 to 50 wei ght
percent oil phase, especially preferably 25 to 35 wei ght percent oi
phase. The data respectively refers to the total weight of the
enul si on wi thout propellant. 5Agueous phase: The aqueous phase can
contain cosnetic adjuvants, e.g. |ower alcohols (e.g. ethanol,

i sopropanol ), lower dioles or polyoles as well as ethers thereof
(e.g. propylene glycol, glycerole, butylene glycol, hexylene glycol
and et hyl ene gl ycol), f oam 10st abi | i zer'¢ -and t hi ckeni ng agents.
Sui t abl e t hi ckeni ng agents are polyneric thickening agents that are
partly soluble in water or are at |east dispersible in water and form
i n aqueous systens gels or viscous solutions. They increase the
viscosity of the water in that they either bind water 15nol ecul es
(hydrat ati on) e,inentitehendtinerpréfaratly don@alnuftiem 4t Eheeipstyleateat dihghase,

water into their intertw ned_macronp] ecul es .wherei vabi lity of.the
Nater is decr SRy BRI ES Jory HERL st of g Mg deh drarcuv el Ferers
materials, sugh rr@&o@p&xé;g!]m@zeeénh@f;m(@ngom bygeimy propyl cel I ul ose

et her, hydroxyethyl cell'ul ose and hydroxypropyl net hyl cell ul ose

ether); 20- natural compounds, such as e.g. agar-agar, carrageen,

pol yoses, %taﬂ@ﬂmrﬁ &;ns, gel atine, casein; - synthetic conpounds,
such as e.g. Vi yP gﬁ%yhers, pol yet her, polyi m nes, polyarnides and
derivates of polyacrylic acid; and - inorganic conpounds, such as

e.Jg. polysiliqtc acid and CIQ%wninerals. 5 Preferabl | | ul.ose

st her 15 cont ailitaaueots By 6t GEAmEIsRH AifanisosE 1peerilonBels g gypihanct

preferred. isopropanol), lower dioles or polyoles as well as ethers thereof (e.g. propylene
glycol, glycerole, butylene glycol, hexylene glycol and ethylene glycol), foam

10 stabilizers 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

15 moiecules (hydratation) or, on the other hand, include and encapsulate the water into
their intertwined macromoiecules wherein movability of the water is decreased.
Suitable polymers are:
- modified natural materials, such as cellulose ether (e.g. hydroxypropyl cellulose
ether, hydroxyethyl cellulose and hydroxypropylmethy! 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. Hydroxypropylmethyl 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 totlal weight of the



- 13 - enmulsion without propellant). Especially preferred are 0,5 to
0,8 wei ght percent thickening agent. Active agents: 5 The contai ned
active agent nmay be selected fromall active agents and m xtures

t hereof that can be applied to the surface of the skin. The active
agent can act cosnetically or pharnmaceutically. Accordingly, cosnetic
or dermatologic (to be enployed as nedical product or pharnaceuti cal
conposition) foam fornul ati ons are 10obtai ned. Furthernore, the
fornul ati on may be enpl oyed for protect¥ng the skin against
environnmental influences. The active agent can be conpletely of plant
origin or can be synthetic. The group of active agents may overl ap
with other groups of ingredients, such as e.g. the oil conponent, the
t hi ckeni ng agents or the solid enulsifiers. For exanple, sone oi
conponent s al smulkiy vadouagopatiahty EspeadlyprefBuiehara8, 515 0. weiglaipegetavi ng
pol yunsaturated fatty acids or solid emulsifiers, such as e.g.
particul ate tiMeEMHA8%xi de that nmay serve as WV-filter. Dependi ng
on the characteristics, the substances are to be classified into
several groups. Active agents of the inventive fornulations are
advant ageous| ywcte¢ egensd from t he 20group of substances havi ng

noi sturi zipg and barrier strengthening properties, such as e.g.
hydrovi ton; an emul ati on of NMF, pyrrolidone carbonic acid and salts

thereof, | act iTge agitélnanatiisahdent hbebeadected|opeilDiclive agds K miplapyl ene
gl ycol and urea, substances of the group of ro%ﬁ%ns and protein
hydr ol ysat es, "o thekcan b appligd) 18@'&?“%‘?%&&“?%“&% P‘I“"8§g%ﬂ‘ F¥ 35t ot ei n,

subst ances of Lhe. gk £ VGRSE, ATLA esiic SHEDES)| .
25hya|uron|c gc?h(l%ﬂHﬂﬁglaggdb o?%arboh?%ﬁg?%g ﬂguch gs é%flm €

pent avi tin t hampbued espetics praduittos phomposiicsl epMpositit fasar pbohylarensare
m xture Of o heb&lmngr\:urt'ﬁ FIbLE, R 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
15 e.g. oils having polyunsaturated fatty acids or solid emuisifiers, such as e.g.
particulate titanium dioxide that may serve as UV-filler. 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 giycol 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 active agents in the sense of the present invention may be
selected from the group of vitamins, such as e.g. panthenol, niacin, a-tocopherol and

30 its esters, vitamin A as well as vitamin C. Moreover, active agents selected from the




| ayer and the group of lipids and lipid precursors such as for
exanpl e ceram des. Further advantageous active agents in the sense of
the present invention may be selected fromthe group of vitam ns,

such as e.g. panthenol, niacin, a-tocopherol and 30its esters,

vitamin A as well as vitamn C. Moreover, active agents sel ected from

the - 14 - group of antioxidants e.g. gal ates and pol yphenol es may
be used. Urea, hyaluronic acid and pentavitin are preferred
subst ances. It is further preferreltthat substances having skin

soot hi ng and regenerative action 5are enployed as active agents, such
as e.g. panthenol, bisabolol and phytosterol es. Advantageous active
agents in the sense of the present invention are also plants and

pl ant extracts. These are e.g. algae, aloe, arnica, barber's rash,
confrey, birchoupefdnioxident eaogldss @akol ybMolewhiag e hesde Ureahiganaonidiop,
canom | e, ruscus epperm nt, 10marigold, rosemary, sage, green tea,
tea tree, hor & QIJ)PQ"E‘HVWF%W& fefiag ﬁd’tﬁaa‘é“vvel | as extracts thereof.

The inventive fornulations may further contain as active agents
antinmycotics and anti septics/disinfectants of synthetic or natural
origin. 15 FuHtim%lnh@thrﬁ'zfmeca@etmbslames fpvingsk orsppboigded regamritbicariias,
anal getics, anti umati cs

anti paraci1i o el &4 @Rl B ATT buBPmaf b Bl MieGestereten

anaest hetics, therapeutic agents for veins, ceratolytics, hyperemc

subst ances, coronary t herapeuti ¢ agents énltrates/nltro conmpounds)
virus stati csAdSREEERSARtYCAEEN S o} %ﬁ@éeo & Atesen RNy Ge %&%Pﬂams and

healing, e.g. R]Qﬁ:%rbc& AL Fe g %g Al gm,raamreé}% A cANREF birk, dESe,

Furt her conpohents of the Pic emul si onh:
calendula, oak, ivy, wilch hazcl henna, hop, camomile, ruscus, peppermint,

10 marngold, rosemary, sage, green tea, lea tree, horsetail, thyme and walnut as well as

extracts thereol

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, antiparasitics, antipruriginosics, antipsoriatics,
retinoids, local anaesthetics, therapeutic agents for veins, ceratolytics, hyperemic
substances, coronary therapeutic agents (nitrates/nitro-compounds), virus statics,

20 cytostatics, hormones, agents promoting wound healing, e.g. growth factors, enzyme

preparations and insecticides.
Further components of the Pickering emulsion;
25  The formulations may contain colouring agents, pearlescent pigments,

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

antioxidants and repellent agents.



25The fornul ati ons may contain col ouri ng agents, pearl escent

pi gnents, fragrances/perfunmes, sunscreen filter substances,
preservatives, conplex fornmers, antioxidants and repellent agents. -
15 - The above list of individual conponents of the Pickering
enul si on shoul d be considered such that individual exenplified
conponents may be classified into several groups because of its
different properties. 5Propellants: Suitable propellants are e.g.
N20, propane, butane and i-butane. The léonpl eted foam fornul ation
contains 5 to 15 wei ght percent of propellant, preferably about 10
wei ght percent. 10 3. Method of manufacture The foam fornul ati ons
according to the invention are prepared by providing an enul sion or
Pi ckering enul sion, respectively, of the oil-in-water type and
filling the 15Hmubsieiist 6f inBividear dongponeisd SitROPick@FReatulVe] sho@d e
optionally propellant into an_ optionall, ressurized container. As an
al ternative tccopFages ?‘%&Ht‘haémﬂ“‘b‘i"é’égﬁfmpi’éﬁg%?ﬂoﬁlﬁéF{aYﬁ)ﬁéhﬁ‘f&‘?@éf‘ﬁong
enul si on may il i nd: L container that is
suitable to d?%%gﬂggo%ﬁggggé @??ﬁgﬁgﬁﬁﬁgﬁgﬂﬁ%s a foameven in the
absence of propellant. 20 In particular, the Pickering enulsion is

pr epar ed i% tqgo&ﬁﬁkgyﬁng steps: Providing a liquid oil phase,

Suitable propellants are e.g. N2O, propane, butane and i-butane. The completed foam
formulation contains 5 to 15 weight percent of propellant, preferably about 10 weight

percent.

3. Method of manulacture

The foam formulations according to the invention are prepared by providing an
emulsion aor Pickering emulsion, respectively, of the oil-in-water type and filling the
15 emulsion or Pickering emulsion, respectively and optionally propellant into an
optionally pressurized container. As an allernative 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

propeliant.
20
In particular, the Pickering emulsion is prepared in the following steps:
1. Providing a liguid oil phase,
2. Suspending the solid emulsifier(s) in the oil 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.



2. Suspending the solid emulsifier(s) in the oil phase in order to
obtain a suspension of solid enulsifier, 253.Providing an aqueous
phase, 4. Honogeni zi ng the aqueous phase together with the suspension
of solid enmulsifier in order to obtain a Pickering enulsion. - 16 -
In case the Pickering emul sion conprises a thickening agent, the
follow ng further steps are advantageously added: 5.Providing an
aqueous solution of thickening agent, 56. M xing the sol ution of

t hi ckeni ng agent with the Pickering emifsion. Preferably, 10 weight
percent propellant are added to the Pickering emul sion for producing
the foam fornul ati on. 104. Applications The foam fornul ati ons of the
present invention can be enployed for all cosnetic and derrnatol ogic
(as a nedi cal product or pharnaceutical conposition) purposes. For
exanple, the fornulati ons may be enpl oyed as skin care agent or skin

cl eani ng 15agent. Further, they. nmay be used as carriers for active
agent s gnd r’rg fAse gwrﬁl Bpg emul)s/lon cgmpr?ses a thickening agent, the following [urther

steps are advantageously added:
5. Providing an aqueous solution of thickening agent,

5 6. Mixing the sofution of thickening agent with the Pickering emulsion.

Preferably, 10 weight percent propeliant are added to the Pickering emulsion for

producing the foam formulation.

10 4. Applications

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 UVE filters.

20 5. Examples

5.1. Example 1

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 Miglyel 812 of the company Sasol (caprylic acid/caprinic acid (riglyceride)
95,00 g water

30



in the nmedical derrnatologic field, In particular, the fornul ations
may be enpl oyed as sunscreen. Many of the solid enulsifiers such as
for.exanple titaniumdi oxide are effective UVA and UVB filters.
205. Exanples 5.1, Exanple 1 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 oxide) 95,00 g Mglyol 812 of
t he conpany Sasol (caprylic acid/caprinic acid triglyceride) 95,00 g
water - 17 - Conposition of the foan1f§;nulation: 60,00 g primary
Pi ckering enul sion 30, 00 g aqueous 'sol ution of hypronellose (2 %
510,00 g propellant Manufacture of the primary Pickering emnul sion:
Eusol ex 12000 is weighted and is transferred into an | aboratory
honogeni zer and is 10 m xed with the Mglyol 812 heated to 60C within
one mnute and i s honogenized within 5 mnutes. The water is heated
to 60C and i s Godessitan of d@Coxmpforwiutatiom one minute. The mixture is
honogeni zed at 3000 rpmfor 5 m nutes.

60,00 g primary Pickering emulsion

30,00 g agueous solution of hypromellose (2 %)

5 10,00 g propellant
Manufacture of the primary 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 for 5 minutes.

Manufacture of the foam formulation:

15
30,00 g solution of hypromellose are added to 60,00 g ol the primary Pickering
emulsion under stirring. The Pickering emulsion containing hypromellose 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 duration sufficient for uniformly distributing the foam on the skin.



Manuf acture of the foamformulation: 15 30,00 g solution of
hypr.onel | ose are added to 60,00 g of the primary Pickering emul sion
under stirring. The Pickering enul sion containing hypronellose is
then | oaded with 10,00 g propellant in alum num nonobl ock cans. 20
Formation of foam A stable creamlike foam having fine bubbles is
formed upon dispensing of the foamfornulation fromthe pressurized
contai ner by neans of a suitable valvelgaving a foam applicator

attached. The structure of the cream!|ikKe foamis maintained for a

25duration sufficient for uniformy distributing the foamon the
skin. 5.2.Exanple 2 Conposition of the primary Pickering enulsion: 5
10,00 g Eusol ex T 2000 of the conmpany Merck KGaA (Al um na/ Si net hi cone
coated titaniumdioxide) 30,00 g Cetiol V of the conpany Cognis

(Decyl ol eat) 30,00 g Myritol 318 of the conpany Cognis
(caprylic acidfgaprdDi. M%Fid triglyceride) 1030,00 g al nond oi

100, 00 g wat er Conposition of the xanthan gum solution (1%:

Composition of the primary Pickering emulsion:

10,00 ¢ 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 Myritol 318 of the company Cognis (caprylic acid/caprinic acid trigiyceride)
10 30,00 g almond oil

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:

Eusolex T 2000 is weighted and is transferred into a laboratory homogenizer and is
mixed with the mixture of Cetiol V, Myritol 318 and almond oil 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

30 rpm for 5 minutes.



151,0 g xanthan gum 99, 00 g water Conposition of the foam
formul ati on: 9060,00 g primary Pickering enul sion 30,00 g aqueous
xant han gum solution (1% 10,00 g propellant Manufacture of the
primary Pickering emrul sion: 95 Eusolex T 2000 is weighted and is
transferred into a | aboratory honogeni zer and is mxed with the

m xture of Cetiol V, Myritol 318 and alnond oil heated to 60C within
one mnute and is honogenized within 5 pgnutes. The water is heated
to 60C and is added at 1000 rpmw thin one mnute. The mxture is
honogeni zed at 3000 -19- Manufacture of the foam fornulation: 30,00
g xanthan gum sol ution are added to 60,00 g of the primary Pickering
5enul si on under stirring. The Pickering enmul sion containing the

xant han gum solution is |loaded with 10,00 g propellant in an al um num
nmonobl ock can.

Manufacture of the foam formulation:

30,00 g xanthan gum solution are added to 60,00 g of the primary Pickering
5 emulsion under stirring. The Pickering emulsion containing the xanthan gum solution

is loaded with 10,00 g propellant in an aluminum monoblock can.

Foam formation:

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 altached. The structure of the cream-like foam is maintained for a

duration sufficient for uniformly distributing the foam on the skin.

15 5.3. Examplel

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 Cognis (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 g urea



Foam formation: 10A stable cream|i ke foam having fine bubbles is
formed upon dispensing the foamfornulation fromthe pressurized
cont ai ner by neans of a suitable val ve having a foam applicator
attached. The structure of the creamlike foamis maintained for a
duration sufficient for uniformy distributing the foamon the skin.
155. 3. Exanpl e 3 Conposition of the primary Pickering emulsion: 10, 00
g ZCote of the conpany BASF (tin oxide),;2020,00 g Myritol 318 of the
conpany Cognis (caprylic acid/caprinic acid triglyceride) 10,008
Cetiol Vol the conmpany Cognis (Deeyloleat) 20,00 g Cetiol SN of the
conpany Cognis (Cetyl stearylisononnanoat) 20,00 g al nond oil 120,00 g
wat er 25 Conposition of the solution of hypronellose (2% : 2,00 g
hypr onel | ose 588(,)000 gg\;vg;tle‘ycerol 305,00 g urea

Composition of the foam formulation:
5 40,00 g primary Pickering emulsion
52,00 g aqueous solution of hypromellose (2 %)

8,00 g propellant

Manufacture of the primary Pickering emulsion:

10
ZCote is weighted and is transferred into a laboratory homogenizer and is mixed with
the mixture of Cetiol V, Myritol 318, Cetiol SN and almond oil within one minute
and is 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 stirrng. The Pickering emuision containing hypromeltlose is then

20 loaded with §,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.



88,00 g water Conposition of the foam formulation: 540,00 g primary
Pi ckering enul sion 52,00 g aqueous solution of hypronellose (2 %
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 m xture of Cetiol V, Myritol 318, Cetiol SN and
al nond oil wthin one mnute and is honogeni zed within 5 m nutes. The
water is added at 1000 rpm within omelni nute. The mixture is
honogeni zed for 5 mnutes at 3000 rpm 15 Manufacture of the foam

For mul ati on: 52,00 g solution of hypronellose are added to 40,00 g
of the primary Pickering enul sion under stirring. The Pickering
emul si on contai ni ng hypronell ose is then 20l oaded with 8,00 g

propel l'ant in an al um num nonobl ogky gapag §oam formation: A stable
cream | i ke foam having fine bubbles is Formed upon di spensing the
foam 25 fornmul ation fromthe pressurized container by neans of a

sui tabl e val ve having a Foam applicator attached. The structure of
the creamlike foamis maintained for a duration that is sufficient

for uniformy dispersing the foamon the skin, ] )
1 Foam formulation comprising an emulsion of the oil in water type, said emulsion

comprising:

(1) at least one particulate solid emulsifier;

(i)  an oil phase, wherein the oil phase comprises at least one of fatty acid
triglycerides, propylene glycols or butylene glycols, fatty acid esters, natural
waxes of animal or plant origin, ester oils, dialkyl ethers and dialkyl
carbonates, branched and non-branched hydrocarbons and waxes, as well as
cyclic and linear silicon oils;

{(iii)  optionally a conventional emulsifier, wherein the conventional emulsifier, if
present, is included in an amount of not more than 0.5 weight percent, wherein
the conventional emulsifier is selected from the group consisting of anionic
surfactants including neutralized branched and/or non-branched, saturated or
unsaturated fatty acids having a chain length of 10 to 40 carbon atoms, cationic
surfactants, including ammonium compounds; non ionic surfactants having a
hydrophilic part, selected from glycerol, polyglycerol, sorbitane, carbohydrates
and polyoxyethylene glycols, that is bonded by means of ester and/or ether
bonds to a lipophilic part, selected from fatty alcohols, fatty acids and iso-fatty
acids; as well as saturated and/or unsaturated, branched and/or non-branched
fatty alcohols having a chain length of 10 to 40 carbon atoms; and

wherein said formulation further comprises a propellant and is pressurized, or wherein

said formulation further comprises a dispersed oil phase in which a gas is dissolved

and expands to form a foam.



-21 - CLAIMS Foam formul ation conprising an enmulsion of the oil in
wat er type, said emul sion conprising: (i) at |east one particul ate
solid emulsifier; (ii) an oil phase, wherein the oil phase conprises
at |east one of fatty acid triglycerides, propylene glycols or
butyl ene glycols, fatty acid esters, natural waxes of animal or plant
origin, ester oils, dialkyl ethers and dial kyl carbonates, branched
and non- branched hydrocarbons and weéds, as well as cyclic and |inear
silicon oils; (iii) optionally a conventional enulsifier, wherein the
conventional emulsifier, if present, is included in an amount of not
nore than 0.5 wei ght percent, wherein the conventional emulsifier is
sel ected fromthe group consisting of anionic surfactants including
neutrabi zedphrRRGRRGL AN dRghs @faﬁﬂqh@'ﬁereﬁﬁhé' Eﬁhgﬂm%ey AS@lHFA £ldre
fatty acids having a chain lerigth of 10 carbon atons, cationic
sur f act ant sthah 1 wdighigpcacamb of mvcmtrqmahmhslslfmsn ionic surfactants
havi ng a hydrophilic part, selected fromglycerol, polyglycerol,
sor bitane, carbohydrates and pol yoxyet hyl ene glycols, that is bonded
by meaps of Fe&sh ESmAM{oAraceSbR 1HeRs 2t Rhéreln RORRLIsidh RRE hot RAlACHBE
fromfatty al cohols, fatty acids and | so- fatty acids; as well as
saturat ed ahan@rl weight naresnedf comventiprad cambsifors.non- br anched fatty
al cohol s having a chain length of 10 to 40 carbon atons; and wherein
said formulation further conprises a propellant and is pressurized
or whedei n Beal fdrafulatioatacedtdingrid Bey ofOsUldisRS ta 3dt<ﬁﬂ@ﬁ§1@§arﬁd¢dml@1|ﬁaﬁﬁee
in which a gas_ is dissolved and expands to forma foam - 22 - 2.
Foam f or nul srisipndbatslogs nef contay eanyentionghrpelpifickshe enul si on does not
contain nore than 0.3 wei ght percent of conventional enulsifiers. 3.
Foam formul ati on according to claim?2, wherein the emnul sion does not
cont ai A. nDrEoﬁhdmnﬁﬂﬂkm&kghﬂh@eochhﬁ4pWhamhMﬁahibmﬁbnepmﬁmmmm&bhd 4.
Foam formul ati o acco,dl gﬁgg any one of .cl ajns r|S|ng an
t e,

lto
enul si fi er - PRBE! USR8 & OSSR 6o diox:
el si f er Spe,, FABBYHONMLAL! RARHCAN U Gk Hrhunteugi n the at

| east one particulate soll mulsifier 1S selected from the group
consi sti ng ofnopatigniatepra¢ipitited calginm @dwndieoxiallenagred 08, oxzda magrésdan

veegum ben or E{Eagﬁ$§gF%5w II&%gse ga%aunhFX|d§gnnano artlculate
precipitate %
trisilicatepolgstyfehabl po§metiatyylAé, eﬁagbw@sé@maﬁl@@bﬂﬁmrﬁ&h yt{&éof

| attices such as pol ystyrene or polynethacrylate and
polyner-pseudolattlces or m xtures thereof 6. Foam formnul ation

accordgng t@, gl gl .m t10 b Pe15TY $hO LRI (anfs'ie %)?%rl%gs L g ni um

LGl B!
di oxi de” or ziInc Oxi ornulation accor any” one  of

t he precedlﬁ@nﬁhﬁdﬁﬁx&%ﬂ@ﬁﬁmﬂukhe oi | phase conprises at |east one
triglyceride.

7. Foam formulation according to any one of the preceding claims, wherein the oil phase

comprises at least one tnglyceride.

8. Foam formulation according to claim 7, wherein the triglyceride comprises caprylic

acid/caprinic acid triglyceride.

9. Foam formulation according to any one of the preceding claims, wherein the emulsion

comprises at least one thickening agent.



8. Foam formul ati on according to claim7, wherein the triglyceride
conprises caprylic acid/caprinic acid triglyceride. 9. Foam
formul ati on according to any one of the preceding clains, wherein the
enul sion conprises at |east one thickening agent. - 23 - 10. Foam
formul ati on according to claim9, wherein the thickening agent

conpri ses hydroxypropyl nethylcellul ose. 11. Foam fornul ation
according to any one of the precedi ngd3l ai ms, wherein the emul sion
contains at | east one active agent. 12. Foam fornul ati on according to
claim1l, wherein the active agent is selected fromthe group

consi sting of hydroviton, pyrrolidone carbonic acid and salts
thereof, lactic acid and salts thereof, glycerol, sorbitol, propylene
gl ycol yo Ur efyarf; fhrhR@fdn a%h(ﬁﬁfn]g% Birth6. DGk e IAAROHIOS: Rfiflses
pentavitin, ceramd, pant niaci h, a-tocopherol and esters

t her eof , vi hahroxyplopslinicimyleellClosgal at es, pol yphenol s, pant henol

bi sabol ol , phytosterol es, glycocorticoides, antibiotics, anal getics,
antiphl ogi stics, antirheunatics, antiallergics, antiparasitics,

anti pryti gi pesh ESrmuAdonRLESH R t6 Sny b8 NAE PecedifE Blaindd) a@tdneine Ghulsion
venous therapeutics, ceratolytics,” hyperem sic conpounds coronary
therapeutlcsmﬂﬁhﬁNd?@%ﬁﬂﬁ%ﬁbmégﬁﬁounds) virus statics, cytostatics,
hor nrones, agents pronoting wound heal i ng, growh factors, enzyme
preparations, i nsecticides and plant material such as plant extracts
of algae, aFegm faniilan dadraRis t6 claggh |, wREkMaNe adlive@RentSd kem@itanfrom the
nettle, calendula, oak, ivy, witch hazel henna, hops, canom

ruscus, peps@pﬁmcmlswtmrqf&aﬂ@wt%mh901165%@ igicibpnd sifs tlteﬁf&fatiﬁ@@ acid
hor set ai | , 0

Pi ckeri ng e§8¥5|on kégﬁé%%Pg%¢hﬁ%9ﬁyéES%§%%$:6%%%?&%9&m%18ﬁk

accordi ng t prodgiy, lgramr@ﬁc atid] pemtalitig c&xamld,ébanﬁismpﬁlaanf@mobbérauixmtl on
according to any one of clainms 1 to 12 as a carrier for an active

agent. 15. esersderepts giamindy. vifpain Gngaé@é&apahmbertcvés aw %lmabel% s 1
to 12 as a gﬁ%@&@oﬁzs ?éﬁﬁogm%(%zil atntliln%il% eangl lh Hphic %Iis'%_é aaﬁhﬁl[égmat}cs,

accordi ng t6 any one’ 33 458 ng ’'a

17. Use of aafithdierdiey sntipatdstics aatipruigigsios, w&psarmcgfretmmsnmcal to 12

as a sunscreen . . . ..
anaesthetics, venous therapeutics, ceratolytics, hyperemisic compounds, coronary
therapeutics (nifrates/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, arnica, 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 of a foam formulation according to

any one of claims 1 to 12.

14.  Use of a foam formulation according to any one of claims 1 to 12 as a carrier for an

active agent.

15. Use of a foam formulation according to any one of claims 1 to 12 as a skincare agent.



agent. 18.Use of a foamfornulation according to any one of clains |
to 12 for the manufacture of a cosnetic, a nedical product or a
phar maceuti cal conposition. 19. Method for producing a foam
formul ati on based on a Pickering enul sion conprising the steps: a)

Producing a Pickering enulsion of the oil in water type, b) Filling
the Pickering enul sion and propellant_into a pressure vessel, or c)
Filling the Pickering emulsion into 2%ont ai ner t hat produces a foam

upon di spensing of the Pickering emul sion. 20. Method according to
claim 19 for producing a foam formul ati on according to any one of
claims 1 to 12. 21. Method according to clains 19 or 20, wherein
produci ng of the Pickering enul sion conprises the steps: 1. Providing
a liquid oil phase, 2. Suspending one or nore solid emulsifiers in
the oil phase in order to obtain a suspension of solid enulsifier, 3.
Pr ovi dil ﬁg aHsgqﬁ@&@ f@ﬁ@g@ﬁon according to any one of claims 1 to 12 as a skin cleaning

agent.

17.  Use of a foam formulation according to any one of claims 1 to 12 as a sunscreen
agent.

18.  Use of a foam formulation according to any one of claims 1 to 12 for the mamufacture

of a cosmetic, a medical product or a pharmaceutical composition.

19.  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
c) Filling the Pickering emulsion into a container that produces a foam upon

dispensing of the Pickering emulsion.

20.  Method according to claim 19 for producing a foam formulation according to any one

of claims 1 to 12,

21.  Method according to claims 19 or 20, wherein producing of the Pickering emulsion
comprises the steps:
I. Providing a liquid oil phase,
2. Suspending one or more solid emulsifiers in the oil phase in order to obtain a
suspension of solid emulsifier,

3. Providing an aqueous phase,



- 25 - 4. Honogeni zi ng the aqueous phase with the suspension of solid
enul sifier in order to obtain a Pickering enul sion. 22. Method
according to claim?2l, wherein the oil phase and the agueous phase
are honogeni zed at a tenperature between 50 and 90 C. 23. Met hod
according to claim21 or 22, wherein the Pickering emul sion conprises
a thickening agent, further conprisL%%_phe steps: 5.Providing an
aqueous solution of thickening agent,” 6. M xi ng the sol ution of

t hi ckeni ng agent with the Pickering emul sion. 24. Method according to
any one of clains 19 to 23, wherein the foam fornulation contains 10
wei ght percent of propellant.

4, Homogenizing the aqueous phase with the suspension of solid emulsifier in

order to obtain a Pickering emulsion.

22.  Method according to claim 21, wherein the oil phase and the aqueous phase are

homogenized at a temperature between 50 and 90 °C.

23.  Method according to claim 21 or 22, 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.
24.  Method according to any one of claims 19 to 23, wherein the foam formulation

contains 10 weight percent of propellant.



