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Stabilised multiple emulsions as skin protection product

The invention relates to stabilised multiple emulsions, methods for the stabilisation of
multiple emulsions and the use of multiple emulsions as skin protection products, in

particular for protection against aqueous noxa.

Skin protection products are protection agents against skin damage, which can for
example be caused through climatic influences, water and aqueous solutions,
chemicals, and especially industrial contamination such as hazardous or very dirty
working materials. Such skin protection products, which are in particular intended to
prevent or at least reduce the effect of working materials on the skin, coat the skin with
a so-called barrier film, which then forms an additional artificial protective barrier
against irritating and noxious substances.

Components that contribute towards forming an artificial barrier film in a cosmetic
product often consist of paraffin hydrocarbons such as mineral oils, Vaseline etc., but
also mineral and vegetable wax including silicone oils and silicone wax, and not least
natural or synthetic polymers such as for example alginates, which can be used in
cosmetic formulations for this purpose. Skin protection compounds are offered on the
market in the most varied preparation forms, whereby skin ointments, skin creams, skin
lotions, skin oils and skin gels represent the most important. Skin creams and skin
lotions are primarily based on emulsions of the O/W (oil in water) or W/O type (water in
oil). The main components of the oil phase (also fat or lipid phase) can then be fat
alcohols, fatty acids, fatty acid esters, wax, Vaseline and paraffin, but also other fats
and oils of mostly natural origins. The aqueous phase can, amongst others, contain
water soluble care ingredients that are moisture regulating or moisture retaining.

With emulsions of the type O/W the fat phase is enclosed by the water phase and the
character of the O/W emulsion is primarily inferred by the water phase, so that direct
influence can be applied onto the hydrolipid layer of the skin. The use of emulsions of
the type W/O however creates a protective layer on the skin, which is inferred through
the fat phase of the emulsion. It further supports the collection of moisture on the skin.

Apart from the emulsions of an O/W or W/QO type commonly used for skin protection
products, multiple emulsions are also described for the production of cosmetic and

pharmaceutical products. Such multiple emulsions consist of emulsions of emulsions,
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the most important representatives of which are multiple water/oil/water (W/O/W) and
oil/water/oil (O/W/O) emulsions, often described in patent literature.

DE 41 31 678 A1 for example describes multiple emulsions that can be used in
cosmetic skin care products, but also in medical topical preparations. Water and
aqueous solutions of moderately skin irritating substances can cause cumulatively toxic
contact eczema (attrition dermatitis) after repeated skin contact over an extended
period of time. To protect the skin against such exposure water-insoluble barrier
preparations are normally used, which form a protective layer on the skin. A
disadvantage of such preparations is, however, that the natural water vapour emission
via the skin is negatively affected. Due to the heat and moisture block connected with
the same the acceptance of the use of such products by employees who come into
repeated daily contact with hazardous aqueous skin substances is reduced. Improved
acceptance exists for hydrophilic formulations of the type O/W (oil in water), which
derive their protective effect from a high content of silicone compounds.

Silicones, such as silicone oils and silicone wax, are excellent barrier agents that have
particular stability in skin protection agents. They are heat resistant and extremely
resistant towards the effects of extreme environmental influences such as for example
caustic chemicals. In addition such silicone preparations are very hydrophobic and
harmless for the skin, as they are physiologically compatible, i.e. not harmful to health,
and even skin compatible. Thanks to the low surface tension of silicone oils they are
easily distributed on the skin. It is also of advantage that silicone layers represent no
risk of heat block on the skin, unlike paraffin, Vaseline etc.

DE 4131678 A1 also describes a skin protection emulsion, which contains
cyclomethicone as the silicone compound, whereby the W/O/W emulsion is created by
using ethoxylated fat alcohols as emulsifiers.

One disadvantage of such silicone containing preparations is however that these
preparations can leave residues on objects such as for example material or work
pieces when such work pieces are transferred to a subsequent working step by hand.
Employees can for example not use such silicone containing skin protection agents
when handling work pieces that are to be sprayed, as these silicone residues are very
difficult to remove and will have a strongly detrimental effect on the further processing
of these work pieces, such as for example during spraying or vulcanising. This means

that silicone containing skin protection products cannot be used, in particular within the
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automotive, spraying and rubber processing industries, despite their excellent
protective effect and acceptance.

EP 1427381 A1 discloses skin protection agents produced with the aid of W/OW
emulsions, which are formed by means of an emulsifier mixture consisting of
polyolpoly-12-hydroxy stearates in combination with an alkyl and/or alkylene glucoside
and a fat alcohol and/or partial glycerindene, and possibly additional co-emulsifiers, in
particular at least one ethoxylated dipolyhydroxy stearate as the co-emulsifier. These
skin protection agents are very effective in protecting against water and aqueous, skin
irritating solutions.

One advantage of multiple emulsions, in particular of W/O/W emulsions, is their
particular sensitivity. W/O/W emulsions are particularly easy to apply, which means that
the oil component can be distributed on and into the skin particularly well without
however leaving a greasy feeling on the skin. In addition the outer water phase ensures
a direct, if short-term moistening of the skin, whilst the water component, which is
included within the oil phase, supports the long-term supply of moisture to the skin. A
further advantage is the possibility of transporting active substances to specific skin
layers in a more selective way. The use of multiple emulsions, in particular of W/O/\W
emulsion, in skin protection products poses particular challenges to the expert.
Contrary to the typically used O/W (oil in water) or W/O (water in oil) emulsions, where
only the stability of the simple emulsion needs to be guaranteed, the expert is faced
with the challenge of maintaining this multiplicity of the emulsion in a stable condition
for multiple emulsions over lengthy storage periods of months, if not years. Multiple
emulsions react very sensitively to changes in their composition. A W/O/W emulsion
will for example quickly turn into a WW/O emulsion following an incorrect selection of
components. In addition the stability of the composition must be guaranteed. Phase
separation and discolouration are not acceptable for high-value skin protection
products. However, the expert is clearly restricted in his choice of components, as it
must be guaranteed at all times that the substances used will be accepted by the user

of the skin protection products.

Due to the high craft skill requirements posed to the expert by multiple emulsions there
continues to be a requirement for new multiple emulsions comprising high stability,

which are suitable for use as skin protection products.

It was therefore the purpose of this invention to provide multiple emulsions, in particular

W/O/W emulsions, with high stability and particularly good multiplicity, in particular over
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long storage periods, which also have good effectiveness with regard to protection
against water and aqueous, skin irritating solutions. The purpose was further to provide
multiple emulsions with a high cosmetic acceptance, such as for example skin care

products.

The objects of the invention will be described hereafter by way of examples without
limiting the invention to the embodiment examples. Wherever ranges, general formulas
or compound classes are mentioned hereafter, these should be understood to include
not only the relevant ranges or groups explicitly mentioned, but also all part ranges and
part groups of compounds that can be obtained by removing individual values (ranges)
or compounds. Wherever documents are cited as part of this description their content,
in particular with regard to the facts in connection with which the document was cited,
shall be incorporated into the disclosure content of this invention in its entirety. Unless
stated differently all percentage information consists of weight percentages. Unless
stated differently all pH values were determined with the usual commercial pH meters
based on potentiometry. Wherever average values are stated hereafter these consist,
unless stated differently, of weight averages. Wherever parameters recorded through
measurements are stated hereafter these measurements, unless stated differently,
were taken at a temperature of 25°C and a pressure of 101.325 Pa.

Surprisingly it has been found that those skin protection agents form particularly stable
multiple emulsions, that

a) comprise at least one aliphatic, unbranched diol with 2 to 4 carbon atoms in the
hydrocarbon chain,

b) at least one further branched or unbranched aliphatic diol with 4 to 12 carbon
atoms in the hydrocarbon chain that is different from a), whereby the
hydrocarbon chain may be interrupted by an oxygen atom,

c) at least one single-value aliphatic alcohol with 12 to 30 carbon atoms in the

hydrocarbon chain,

whereby excellent multiplicity as well as particularly good stability of the W/O/W
emulsion is given with such a combination. Preferred skin protection agents also
contain, in addition to components a), b) and c),

d) atleast one a further component that carries at least one OH function, as such
emulsions have particularly good multiplicity and stability.
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The diols listed under a) include all saturated, unbranched hydrocarbons with 2 to 4
carbon atoms in the hydrocarbon chain that carry two functional OH groups. The diols
listed under a) preferably comprise no further functional groups. Particularly preferably
these are 1,2-propandiol, 1,3-propandiol, 1,2-ethandiol, 1,2-butandiol, 1,3-butandiol
and/or 1,4-butandiol, particularly preferably 1,2-propandiol, as the latter has been found
to be of particular advantage.

The diols listed under b) include all branched or unbranched aliphatic diols with 4 to 12,
preferably 6 to 10 carbon atoms in the hydrocarbon chain of a), that are different from
those listed under a), whereby the hydrocarbon chain may be interrupted by an oxygen
atom. The diols of the component b) are particularly preferably selected from 1,2-alkan
diols with 6 to 12 carbon atoms and/or 1,3-alkan diols with 4 to 12 carbon atoms and/or
a-w-alkan diols with 6 to 12 carbon atoms, also the two alcohol functions on the
relevant first and last carbon atom of the longest hydrocarbon chain, and/or monoalkyl
glycerines with 4 to 12 carbon atoms, and most particularly preferably the diols of the
component b) are selected from 1,2-hexandiol, 1,3-hexandiol, 1,6-hexandiol, 1,2-
octandiol (caprylyl glycol), 1,3-octandiol, 1,8-octandiol, 1,2-decandiol, 1,10-decandiol,
1,2-dodecandiol, glyceryl caprylate, methyl propane diol, ethyl hexyl glycerine,
hexylene glycol, in particular 1,2-hexandiol, 1,6-hexandiol, 1,2-octandiol (caprylyl
glycol), 1,8-octandiol, methyl propane diol, ethyl hexyl glycerine and/or hexylene glycol.
In a particularly preferred embodiment a mixture of 1,2-hexandiol and 1,2-octandiol is
used as component b), preferably in quantities of 0.1 to 1.9% w/w.

The alcohols listed under c) include all saturated or unsaturated aliphatic alcohols with
12 to 30, preferably 16 to 18 carbon atoms in the hydrocarbon chain that carry a
functional OH group. Preferred are the alcohols of component c), namely linear,
saturated, preferably primary alkanols. Preferred alcohols of component ¢) comprise no
further functional groups. Particularly preferably these are lauryl alcohol (dodecan-1-ol),
hexadecan-1-ol (cetyl alcohol), octadecan-1-ol (stearyl alcohol), hexacosan-1-ol (ceryl
alcohol), triacontan-1-ol (myricyl alcohol), particularly preferably a mixture of cetyl
alcohol and stearyl alcohol (cetearyl alcohol), as the latter has been found to be of

particular advantage.

The further components listed under d) include all components with at least one,
preferably precisely one, OH function, preferably with 3 to 30 carbon atoms, that may
possibly carry further functional groups. The components listed under d) preferably
consist of compounds comprising of at least one unsaturated hydrocarbon ring with 6,

7 or 8 carbon atoms. Particularly preferable examples of compounds of the component
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d) are bisabolol, 1,2-tropolone, capryl hydroxamic acid, glycerine, phenoxy ethanol,
alpha-tocopherol, phenethyl alcohol and/or trideceth-8 (ethoxylated isotridecanol, for
example obtainable from Sasol). Component d) preferably comprises at least bisabolol,
alpha-tocopherol, phenethyl alcohol and/or phenoxy ethanol. Component d) preferably
comprises at least bisabolol. Component d) also preferably comprises at least alpha-
tocopherol, phenethyl alcohol and/or phenoxy ethanol.

Component a) is preferably present in quantities of 0.2 to 10% w/w, more preferably of
0.5 to 5% wiw, and particularly preferably of 1 to 2.5% w/w in relation to the total weight
of the skin protection agent. Component b) is preferably present in quantities of 0.1 to
1.9% w/w, preferably of 0.2 to 1.7% w/w, and particularly preferably of 0.3 to 1.5% w/w
in relation to the total weight of the skin protection agent. Component ¢) is preferably
present in quantities of 0.5 to 10% w/w, preferably of 1 to 5% w/w, and particularly
preferably of 1.5 to 3% w/w in relation to the total weight of the skin protection agent. If
further component d) is included in the skin protection agent this is preferably present
in quantities of 0.1 to 5% w/w, preferably of 0.2 to 3% w/w, and particularly preferably
of 0.3 to 2% w/w in relation to the total weight of the skin protection agent. trials have
shown that the characteristics of the skin protection agent, in particular the stability
over a period of several weeks, clearly worsened when individual components, in
particular component b), are used in quantities outside of the preferred quantity ranges.

In a most particularly preferred embodiment a mixture of 1,2-hexandiol and 1,2-
octandiol, c) ceteary alcohol, and optionally an alcohol of the component d), preferably
at least bisabolol, is used in the skin protection agent that is a multiple emulsion,
preferably a W/O/W, a combination of the components a) 1,2-propandiol, b).

A preferred embodiment of the skin protection agent according to the invention further
comprises at least one emulsifier. Particularly preferably such skin protection agents
comprise at least one emulsifier in a quantity of 1 to 25% w/w, preferably 2 to 15% w/w,
more preferably 4 to 12% w/w, particularly preferably 5 to 10% w/w in relation to the
total composition. Emulsifiers in the sense of the present invention can in principle be
understood as all those components known to the expert that will positively influence
the sensitivity of a composition, and thus for example make the epidermis of the skin
more flexible and softer. Preferred emulsifiers can be selected from the group PEG-30
glyceryl cocoate, PEG—6 caprylic/capric glyceride, sorbitan sesquicaprylate, sucrose
cocoate, isoamyl cocoate polyglyceryl-3 caprate, PPG-3 myristyl ether, PPG-11 stearyl
ether, cetearyl isononanoate, cetyl ethyl hexanoates, caprylic/capric triglyceride, decal

cocoates, diethylhexyl carbonate, decyl oleate, PPG-15 stearyl ether, octyl dodecanal,
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isocetyl palmitate, isohexadecane, cetearyl ethyl hexanoate, isopropyl myristate, oleyl
erucate, ethyl hexyl palmitate, ethyl hexyl stearate, isopropyl palmitate, PPG-14 butyl
ether, triisostearine, C12-15 alkyl benzoate, cetyl ricenoleate, glyceryl ricenoleate,
glyceryl stearate, isocetyl palmitate, isocetyl stearate, tocopheryl linoleate, methylheptyl
isostearate and mixtures of these, particularly preferred is isoamyl cocoate. These skin
protection agents with emulsifiers achieve extraordinary good spreading characteristics
of the total composition and particularly excellent absorption characteristics on the skin,
whilst displaying high stability of the composition in combination with further
components a), b), ¢) and possibly d).

In a particularly preferred embodiment the W/O/W emulsions according to the invention
further include an emulsifier mixture. Particularly preferred is a combination of
polyolpoly-12-hydroxy stearates with an alkyl and/or alkylene glucoside and a fat
alcohol and/or partial glycerindene and possible further co-emulsifiers, in particular
preferably at least one ethoxylated dipolyhydroxy stearate. Skin protection agents with
such emulsifier systems do not only form stable multiple emulsions, but display
excellent care characteristics at the same time.

According to the invention the emulsifier mixture is preferably used in quantities of 1 to
25% wiw, preferably 5 to 15% w/w, in relation to the total composition of the skin
protection agent, for a skin protection agent.

The emulsifier mixture preferably comprises at least one polyolpoly-12-hydroxy
stearate as emulsifier component, preferably in a quantity of 1 to 5% w/w, in relation to
the total composition of the skin protection agent, whereby polyglycerinpoly-12-hydroxy
stearates, commercially available under the brand name of Dehymuls® PGPH
distributed by Henkel KGaA, Dusseldorf, are particularly preferred as the emulsifier

component.

The addition of further co-emulsifiers to the emulsifier mixture is of advantage. The
emulsifier mixture can thus be admixed with at least one further ethoxylated
dipolyhydroxy stearate, in particular in a usage quantity of 0.1 to 1.0% w/w, once again
in relation to the total composition of the skin protection agent, whereby the co-
emulsifiers PEG-30 dipolyhydroxy stearate, commercially available under the name of
ARLACEL P135, are particularly preferred. Further co-emulsifiers that can be used are
hydrophilic emulsifiers known to the expert, which can also be admixed with the
emulsifier mixture at a usage quantity of 0.1 to 1.0% w/w, in relation to the total quantity

of the agent. One example to be mentioned here is PEG-40 stearate.
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Very good effectiveness compared with aqueous noxa and very good cosmetic
acceptance (comparable to a light skin care cream) can in particular be present when
the content of unpolar oils does not exceed 20% w/w, preferably 15% w/w, and
particularly preferably 10% w/w, in relation to the total weight of the skin protection
agent.

Unpolar oils to be used are preferably the usual oils used for cosmetic or
pharmaceutical preparations that coat the skin with a protective or barrier film, in
particular paraffin hydrocarbons such as mineral cils, for example Vaseline etc.,
including mineral and vegetable wax, where these will not result in undesirable
residues on materials and work pieces, as is for example the case with the silicone
containing preparations. Thanks to the polarity of these oils an excellent protective
effect with regard to harmful hydrophilic skin substances can be achieved. In addition
these unpolar oils can also comprise additives such as for example isopropyl palmitate
or isopropyl myristate or other additives known to the expert to increase spreadability
and cohesiveness.

It has further been found that an addition of preferably 0.1 to 5 % w/w, preferably 0.5 to
2% wiw, and particularly preferably 0.5 to 1.5% w/w, of bisabolol as component d)
realises an improvement of the barrier, in particular also for skin that is already
damaged, thus realising an effective support of skin regeneration. Of further advantage
is the addition of natural vegetable tannins, preferably in a quantity of 0.1 to 5% w/w, in
relation to the total quantity of the skin protection agent, whereby hamamelis virginiana
is particularly preferred as a tannin.

The positive effects of skin protection, skin regeneration and of the cosmetic
acceptance of formulations with a combination of emulsifier mixture, unpolar oils, and
in particular of bisabolol, are already known to the expert. It thus comes as a particular
surprise that W/O/W emulsions comprising a combination of components a), b) and c)
stabilise the emulsions particularly strongly, but without reducing the positive effects in
the sense of skin protection, skin regeneration and of cosmetic acceptance. This is
especially surprising in particular because alcohol components in cosmetic and skin
care compositions are usually known as preservatives or suchlike. Components a), b)
and c) are generally not known for their caring effect, nor would the expert expect that
such a combination of components a), b) and c) would result in a stabilisation of

multiple emulsions.
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Preferred skin protection agents according to the invention also contain water,

preferably in quantities of 30 to 90% w/w, more preferably of 50 to 85% w/w, more

preferably of 60 to 80% w/w, and particularly preferably of 68 to 78% wi/w in relation to

the total weight of the skin protection agent. Such W/O/Ws according to the invention,

especially those with a water content of more than 60% w/w, display particularly good

multiplicity and are particularly stable.

Very particularly preferable skin protection agents according to the invention are

therefore W/O/W emulsions comprising

a)

b)

c)

d)

at least one aliphatic unbranched diol with 2 to 4 carbon atoms in the
hydrocarbon chain, preferably selected from 1,2-propandiol, 1,3-propandiol,
1,2-ethandiol, 1,2-butandiol, 1,3-butandiol and/or 1,4-butandiol, particularly
preferably 1,2-propandiol, preferably in quantities of 0.2 to 10% w/w, preferably
of 0.5 to 5% w/w, and particularly preferably of 1 to0 2.5% wi/w,

at least one further aliphatic diol with 4 to 12 carbon atoms that is different from
the hydrocarbon chain of a), whereby the hydrocarbon chain may be interrupted
by an oxygen atom, preferably selected from 1,2-alkan diols with 6 to 12 carbon
atoms and/or 1,3-alkan diols with 4 to 12 carbon atoms and/or a-w-alkan diols
with 6 to 12 carbon atoms and/or monoalkyl glycerines with 4 to 12 carbon
atoms, particularly preferably selected from 1,2-hexandiol, 1,3-hexandiol, 1,6-
hexandiol, 1,2-octandiol (caprylyl glycol), 1,3-octandiol, 1,8-octandiol, 1,2-
decandiol, 1,10-decandiol, 1,2-dodecandiol, glyceryl caprylate, methyl propane
diol, ethyl hexyl glycerine, hexylene glycol, in particular from 1,2-hexandiol, 1,6-
hexandiol, 1,2-octandiol (caprylyl glycol), 1,8-octandiol, methyl propane diol,
ethyl hexyl glycerine and/or hexylene glycol, preferably b) in quantities of 0.1 to
1.9% wiw, preferably of 0.2 to 1.7% w/w, and particularly preferably of 0.3 to
1.5% wiw,

at least one single-value aliphatic alcohol with 12 to 30, preferably 16 to 18
carbon atoms in the hydrocarbon chain, preferably linear, saturated, preferably
primary alkanols without further functional groups, particularly preferably
selected from lauryl alcohol, cetyl alcohol, stearyl alcohol, ceryl alcohol and/or
myricyl alcohol, particularly preferably from cetyl alcohol and stearyl alcohal,
preferably in quantities of 0.5 to 10% w/w, preferably of 1 to 5% w/w and
particularly preferably of 1.5 to 3% w/w,

optionally at least one further component with at least one, preferably precisely

one, OH function, preferably with 3 to 30 carbon atoms, which may carry further
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functional groups, preferably consisting of compounds with at least one
unsaturated hydrocarbon ring with 6, 7 or 8 carbon atoms, particularly
preferably compounds of the component d), selected from bisabolol, 1,2-
tropolone, capryl hydroxamic acid, glycerine, phenoxy ethanol, alpha-
tocopherol, phenethyl alcohol and/or trideceth-8, preferably at least bisabolol,
alpha-tocopherol, phenethyl alcohol and/or phenoxy ethanol, preferably in
quantities of 0.1 to 5% w/w, preferably of 0.2 to 3% w/w, and particularly
preferably of 0.3 to 2% w/w,

e) an emulsifier mixture, preferably selected from PEG-30 glyceryl cocoate, PEG—
6 caprylic/capric glyceride, sorbitan sesquicaprylate, sucrose cocoate, isoamyl
cocoate polyglyceryl-3 caprate, PPG-3 myristyl ether, PPG-11 stearyl ether,
cetearyl isononanoate, cetyl ethyl hexanoates, caprylic/caprice triglyceride,
decal cocoates, diethylhexyl carbonate, decyl oleate, PPG-15 stearyl ether,
octyl dodecanol, isocetyl palmitate, isohexadecane, cetearyl ethyl hexanoate,
isopropyl myristate, oleyl erucate, ethyl hexyl palmitate, ethyl hexyl stearate,
isopropyl palmitate, PPG-14 butyl ether, triisostearine, C12-15 alkyl benzoate,
cetyl ricenoleate, glyceryl ricenoleate, glyceryl stearate, isocetyl palmitate,
isocetyl stearate, tocopheryl lincleate, methylheptyl isostearate and mixtures of
the same, particularly preferable is isoamyl cocoate, most particularly preferable
is a combination of polyolpoly-12-hydroxy stearates with an alkyl and/or
alkylene glucoside and a fat alcohol and/or partial glycerindene and possible
further co-emulsifiers, particularly preferably at least one ethoxylated
dipolyhydroxy stearate, preferably in a quantity of 1 to 25% w/w, preferably 2 to
15% w/w, more preferably 4 1o 12% wiw,

f) water, preferably in quantities of 30 to 90% w/w, more preferably of 50 to 85%
w/w, more preferably of 60 to 80% w/w, and particularly preferably of 68 to 78%
wiw

l

g) further components.

With the above listings each combination of characteristics and preferred
characteristics should preferably be considered as having been disclosed with any

other of the above.

Most particularly preferred skin protection agents according to the invention are also

W/O/W emulsions comprising
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0.2 to 10% wi/w, preferably 0.5 to 5% w/w, and particularly preferably 1 to
2.5% wi/w of at least one aliphatic unbranched diol with 2 to 4 carbon atoms
in the hydrocarbon chain,

0.1 to 1.9% wi/w, preferably 0.2 to 1.7% w/w, and particularly preferably 0.3
to 1.5% w/w of at least one further aliphatic diol with 4 to 12 carbon atoms in
the hydrocarbon chain that is different from a),

0.5 to 10% wi/w, preferably 1 to 5% w/w, and particularly preferably 1.5 to
3% wiw of at least one single-value aliphatic alcohol with 12 to 30 carbon
atoms in the hydrocarbon chain,

0.1 to 5% w/w, preferably 0.2 to 3% w/w, and particularly preferably 0.3 to
2% wlw of at least one further compound with 3 to 30 carbon atoms that
carry at least one OH function,

1 to 25% w/w, preferably 2 to 15% w/w, more preferably 4 to 12% w/w of an
emulsifier mixture, preferably selected from PEG-30 glyceryl cocoate,
PEG-6 caprylic/capric glyceride, sorbitan sesquicaprylate, sucrose cocoate,
isoamyl cocoate polyglyceryl-3 caprate, PPG-3 myristyl ether, PPG-11
stearyl ether, cetearyl isononanoate, cetyl ethyl hexanoates, caprylic/capric
triglyceride, decal cocoates, diethylhexyl carbonate, decyl oleate, PPG-15
stearyl ether, octyl dodecanol, isocetyl palmitate, isohexadecane, cetearyl
ethyl hexanoate, isopropyl myristate, oleyl erucate, ethyl hexyl palmitate,
ethyl hexyl stearate, isopropyl palmitate, PPG-14 butyl ether, triisostearine,
C12-15 alkyl benzoate, cetyl ricenoleate, glyceryl ricenoleate, glyceryl
stearate, isocetyl palmitate, isocetyl stearate, tocopheryl linoleate,
methylheptyl isostearate and mixtures of the same, particularly preferable is
isoamyl cocoate,

30 to 90% wi/w, preferably 50 to 85% w/w, more preferably 60 to 80% w/w,
and particularly preferably 68 to 78% w/w water,

further components of a quantity of 100% w/w - (sum of quantities of the

components a) to f)),

whereby the % w/w each relate to the total weight of the skin protection agent and add

up to the sum of all component weights (% w/w), i.e. 100% w/w.

Very particularly preferably the skin protection agents according to the invention are

also W/O/W emulsions comprising
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a)

b)

c)

d)

e)

f)

9)

12

0.2 to 10% w/w, preferably 0.5 to 5% w/w, and particularly preferably 1 to 2.5%
w/w of at least one diol selected from 1,2-propandiol, 1,3-propandiol, 1,2-
ethandiol, 1,2-butandiol, 1,3-butandiol and/or 1,4-butandiol,

0.1 to 1.9% wiw, preferably 0.2 to 1.7% w/w, and particularly preferably 0.3 to
1.5% wiw of at least one further aliphatic diol selected from 1,2-hexandiol, 1,3-
hexandiol, 1,6-hexandiol, 1,2-octandiol, 1,3-octandiol, 1,8-octandiol, 1,2-
decandiol, 1,10-decandiol, 1,2-dodecandiol, glyceryl caprylate, methyl propane
diol, ethyl hexyl glycerine, hexylene glycol, particularly from 1,2-hexandiol, 1,6-
hexandiol, 1,2-octandiol (caprylyl glycol), 1,8-octandiol, methyl propane diol,
ethyl hexyl glycerine and/or hexylene glycol that is different from a),

0.5 to 10% w/w, preferably 1 to 5% w/w, and particularly preferably 1.5 to 3%
w/w of at least one alcohol selected from lauryl alcohol, cetyl alcohol, stearyl
alcohol, ceryl alcohol and/or myricyl alcohol,

0.1 to 5% w/w, preferably 0.2 to 3% w/w, and particularly preferably 0.3 to 2%
w/w of at least one further compound selected from bisabolol, 1,2-tropolone,
capryl hydroxamic acid, glycerine, phenoxy ethanol, alpha-tocopherol,
phenethyl alcohol and/or trideceth-8, preferably selected from phenoxy ethanol,
alpha-tocopherol, 1,2-tropolone, phenethyl alcohol,

1 to 25% wiw, preferably 2 to 15% w/w, more preferably 4 to 12% w/w of an
emulsifier mixture consisting of a combination of polyolpoly-12-hydroxy
stearates with an alkyl and/or alkylene glucoside and a fat alcohol and/or partial
glycerindene and possible further co-emulsifiers, particularly preferably at least
one ethoxylated dipolyhydroxy stearate,

30 to 90% w/w, preferably 50 to 85% w/w, more preferably 60 to 80% w/w, and
particularly preferably 68 to 78% w/w water,

further components in a quantity of 100% w/w - (sum of the quantities of

components a) to f)),

whereby the % w/w each relate to the total weight of the skin protection agent and add

up to the sum of all component weights (% w/w), i.e. 100% w/w.

Very particularly preferable skin protection agents according to the invention are also

W/O/W emulsions comprising

a)

b)

0.2 to 10% w/w, preferably 0.5 to 5% w/w, and particularly preferably 1 to 2.5%
w/w 1,2-propandiol,
0.1 to 1.9% wi/w, preferably 0.2 to 1.7% w/w, and particularly preferably 0.3 to

1.5% wiw of at least one further aliphatic diol selected from 1,2-hexandiol, 1,6-
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hexandiol, 1,2-octandiol, 1,8-octandiol, methyl propane diol, ethyl hexyl
glycerine and/or hexylene glycol that is different from a),

¢) 0.5 to 10% w/w, preferably 1 to 5% w/w, and particularly preferably 1.5 to 3%
w/w of at least one alcohol selected from lauryl alcohol, cetyl alcohol and/or
stearyl alcohol,

d) 0.1 to 5% w/w, preferably 0.2 to 3% w/w, and particularly preferably 0.3 to 2%
w/w of at least one further compound selected from bisabolol, and/or phenoxy
ethanol, alpha-tocopherol, 1,2-tropolone and/or phenethyl alcohol,

e) 1 to 25% wiw, preferably 2 to 15% w/w, more preferably 4 to 12% w/w of an
emulsifier mixture consisting of a combination of polyolpoly-12-hydroxy
stearates with an alkyl and/or alkylene glucoside and a fat alcohol and/or partial
glycerindene and possible further co-emulsifiers, particularly preferably at least
one ethoxylated dipolyhydroxy stearate,

f) 30 to 90% w/w, preferably 50 to 85% w/w, more preferably 60 to 80% w/w, and
particularly preferably 68 to 78% w/w water,

g) further components in a quantity of 100% w/w - (sum of the quantities of
components a) to f)),

whereby the % w/w each relate to the total weight of the skin protection agent and add
up to the sum of all component weights (% w/w), i.e. 100% w/w.

The skin protection agents according to the invention can comprise further optional
components normally used in cosmetic and/or dermatologic formulations. Preferred
further components can be selected from the group of fragrances and perfumes,
preservatives and/or pH adjusting agents such as for example aqueous sodium
hydroxide.

The skin protection agents according to the invention can comprise further components
for adjustment purposes, which serve for the treatment, care, cleaning and the
protection of the skin, such as for example active cosmetic skin substances (active
ingredients). The term active cosmetic skin substances in the sense of this invention
includes, for example, ceramides, pseudoceramides, protein hydrolysates of a
vegetable or animal origin on a keratin basis, collagen, elastin, wheat, rise, soya, milk,
silk, maize, amino acids and amino acid derivatives, inflammation inhibiting active

substances, anti-microbial active substances, common antioxidants, vitamins,


Eeliana
Text Box
hydroxide.


Eeliana
Text Box
◦



WO 2015/063471 PCT/GB2014/053205

10

15

20

25

30

14

dexpanthenol, lactic acid, pyrrolidone carboxylic acid, bisabolol and vegetable, yeast

and/or algae extracts.

The combination with commonly used organic or inorganic UV filter substances is also
possible and is for example considered to be of particular advantage in sun protection
preparations, as a dehydration of the skin during use can be effectively prevented and
the natural protection function of the skin is retained in this way. In addition further
cosmetic excipients and additives that are usual for such preparations can be present.
Such excipients are, for example, solubilisers such as ethanol, isopropanol, ethylene
glycol, propylene glycol and diethylene glycol. Further components include cosmetic
oils of a vegetable and synthetic origin, silicone oils, fats, refating agent, emulsifiers,

anionic, zwitterionic, ampholytic and non-ionic surfactants and/or colourings.

Finally the skin protection agents according to the invention can also comprise
chelating agent such as EDTA, NTA, R-alanindiacetic acid and phosphonic acid,
colourings for dying the cosmetic preparation, opacifiers such as latex, styrol/PVP and
styrol-acrylamide copolymers, ceramides, -glucanes, oligopepides, hyaluronic acid,
nacreous pigments such as ethylene englycolmono- and distearates and PEG-3

distearates, pigments, light protection agents, thickening agents or propellants.

In a preferred embodiment skin protection agents according to the invention are free
from compounds selected from silicone compounds, dipropyl englycol, parabens and/or
alkyl parabens, formaldehyde splitters such as siazolidinyl urea, imidazolidinyl urea
and/or DMDM hydantoin, preservatives based on halogen organic compounds such as

for example triclosan, and of mixtures of the same.

In a particularly preferred embodiment the skin protection agent is free from silicones
and silicone compounds. It is of particular advantage that such skin protection agents
have no negative effect on work processes caused by silicone compound residues, for

example on materials or work pieces.

In a further particularly preferred embodiment the skin protection agent according to the
invention is free from parabens and/or alkyl parabens, particularly preferably free from
parabens and alkyl parabens. In accordance with the invention the terms parabens and
alkyl parabens particularly also include 4-hydroxy benzoic acid and 4-hydroxy benzoic
acid ester such as for example methyl-4-hydroxy benzoate, ethyl-4-hydroxy benzoate,
propyl-4-hydroxy benzoate and/or butyl-4-hydroxy benzoate. In an especially preferred
embodiment compositions according to the invention can be free from silicone

compounds and free from parabens as well as free from alkyl parabens.
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In a particularly preferred embodiment the skin protection agent is free from
preservatives as long as these do not fall under one of the components a), b) and ¢) of
the invention and serve for the stabilisation of the multiple emulsion. With other words,
a preferred skin protection agent according to the invention is free from preservatives,
but can still comprise components in the sense of this invention that are known to the
expert as components of preservatives, but are used in accordance with the invention
as components a), b) and ¢). The skin protection agent is preferably free from
preservatives that exceed an incidental overlapping with one of the components a), b)

and ¢).

The compositions according to the invention preferably have a viscosity of 5,000 to
10,0000 mPas s, particularly preferably of 6,000 to 50,000 mPas s, particularly
preferably of 8000 to 25,000 mPas s measured with a viscosimeter by company
Brookfield Engineering Inc., namely a Brookfield RVT rotation viscosimeter with a
spindle set 4-6, preferably 5.

Production methods

The skin protection agents according to the invention can be produced in any preferred
way. Compositions according to the invention are preferably produced in accordance
with the method of the invention described below.

A further object of the present invention therefore consists of methods for the
production of stable multiple emulsions, preferably W/O/W emulsions, comprising the
components of

a) at least one aliphatic unbranched diol with 2 to 4 carbon atoms in the
hydrocarbon chain,

b) at least one further aliphatic diol with 4 to 12 carbon atoms in the
hydrocarbon chain that is different from a), whereby the hydrocarbon chain
may be interrupted by an oxygen atom, and

¢) atleast one single-value aliphatic alcohol with 12 to 30 carbon atoms in the
hydrocarbon chain,
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whereby excellent multiplicity as well as a particularly good stability of the W/O/WW
emulsion is given with such methods. Preferred methods for the production of stable
multiple emulsions, preferably W/O/W emulsions, comprise,

in addition to components a), b) and c¢), also
d) at least one further component that carries at least one OH function,
as emulsions produced in this way display particularly good multiplicity and stability.

In a particularly preferred embodiment the W/O/W emulsions according to the
invention, comprising components a), b), ¢) and optional d), are created using an
emulsifier mixture of polyolpoly-12-hydroxy stearates in combination with an alkyl
and/or alkylene glucoside and a fat alcohol and/or partial glycerindene and possible
further co-emulsifiers, in particular at least one ethoxylated dipolyhydroxy stearate as

co-emulsifier.

Skin protection agents produced in accordance with the invention using multiple
emulsions in particular provide excellent protection against aqueous noxa, so that good
skin protection is guaranteed even for wet work according to TRGS 531. Such skin
protection agents can therefore be used to advantage at workplaces with aqueous skin
exposure, for example in the food processing, metal processing, rubber processing
industries, in hospitals and in the agriculture and forestry industries, but also during
corresponding leisure, hobby and household activities such as for example garden and

cleaning work.

Each of the skin protection agents according to the invention can be produced with
these methods by adjusting the relevant quantities and the use of the corresponding
active substances.

Use
Also an object of the present invention is the use of a combination of

a) at least one aliphatic unbranched diol with 2 to 4 carbon atoms in the
hydrocarbon chain,

b) at least one further branched or unbranched aliphatic diol with 4 to 12 carbon
atoms in the hydrocarbon chain that is different from of a), whereby the

hydrocarbon chain may be interrupted by an oxygen atom,
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c) at least one single-value aliphatic alcohol with 12 to 30 carbon atoms in the
hydrocarbon chain, and
d) optionally at least one further component that carries at least one OH function,

in skin protection agents for the stabilisation of multiple emulsions, preferably of W/O/\W

emulsions.
One object of the present invention is the use of a combination of

a) at least one aliphatic unbranched diol with 2 to 4 carbon atoms in the
hydrocarbon chain,

b) at least one further branched or unbranched aliphatic diol with 4 to 12
carbon atoms in the hydrocarbon chain that is different from of a), whereby
the hydrocarbon chain may be interrupted by an oxygen atom,

¢) atleast one single-value aliphatic alcohol with 12 to 30 carbon atoms in the
hydrocarbon chain, and

d) optionally at least one further component that carries at least one OH,

in skin protection agents for improved protection against aqueous noxa.

Skin protection agents according to the invention, or produced according to the
invention, are preferably applied in the form of a cream, lotion or gel onto the human
skin. A further object of the present invention is therefore the use of skin protection
agents according to the invention for the topical application on the skin. Each skin area,
such as for example the face, hands, lower arms and even the entire human body can
be treated with the compositions according to the invention. The hands, lower arms
and face, in particular the hands and lower arms, are preferably treated with the
compositions according to the invention. Every possible form of applying the
compositions to the skin is included in the present invention. Examples of possible
applications are the application by hand and with accessories and those of

moisturising, rubbing in, spraying on, massaging in.

A further object of the present invention is therefore the use of skin protection agents
according to the invention as a skin cream, particularly as a cream for hands and lower

arms.

A further object of the present invention is the cosmetic use of the skin protection

agents according to the invention for skin care purposes.
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A further object of the present invention is the cosmetic use of the skin protection
agents according to the invention as moisturisers for the skin. The cosmetic use can
preferably involve compositions according to the invention as long-lasting skin
moisturisers. A long-lasting skin moisturiser can be present according to the invention
when skin moisture measurements confirm the moisturising effect.

A further object of the present invention is the cosmetic use of the skin protection
agents according to the invention for the reduction of a rough, dry and/or tight skin feel.
A reduction of a rough, dry and/or tight skin feel can be present according to the
invention when the subjective perception of the respective test person confirms this.

Skin is severely affected by environmental and work related influences, in particular
during the working day. A further object of the present invention is therefore the
cosmetic use of skin protection agents according to the invention for stressed skin. A
preferred object of the present invention is also the cosmetic use of skin protection
agents according to the invention for protecting stressed skin.

A further object of the present invention is the cosmetic use of the skin protection
agents according to the invention for normal skin.

A further object of the present invention is the cosmetic use of the skin protection
agents according to the invention for daily use.

A further object of the present invention is the cosmetic use of the skin protection
agents according to the invention for daily use under normal working conditions.
Normal working conditions in the sense of this invention should for example be
understood as office work, production, sales, trade activities, simple laboratory
activities, external working conditions under normal climate conditions such as for
example at temperatures between 0°C and 30°C, occasional contact with water or
detergents, the occasional wearing of gloves which may result in skin softening, and all
everyday working activities where normal influences, as opposed to extreme influences
such as for example extreme cold of substantially below 0°C, extreme heat of
substantially above 40°C, permanent skin contact with chemicals such as
formaldehyde, active chemical substances or detergents, or UV radiation can have an
effect on the skin.

Skin protection agents according to the invention provide excellent protection against
aqueous noxa, so that good skin protection is also provided for wet work according to

TRGS 531. Such skin protection agents can therefore be used to advantage at
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workplaces involving aqueous skin exposure, for example in the food processing, metal
processing and rubber processing industries, in hospitals, care homes, and in the
agricultural and forestry industries, but also for corresponding leisure, hobby and

household activities, for example garden and cleaning work.

In addition the skin protection agents according to the invention offer excellent
protection against aqueous noxa for skin areas that are particularly stressed more than
normal due to confinement in bed, one-sided stresses or pressure sores caused in
some other way. The skin protection agents are particularly suitable as a bedsore
treatment here, in particular as a treatment of stage 1 bedsores. The skin protection
agents according to the invention in particular offer excellent protection against napkin
dermatitis. The use of the skin protection agents according to the invention are
therefore particularly preferable for example on hospital wards, in care homes, nursing
wards and/or for private nursing care, for protection against bedsores and against

napkin rash.

The said uses can of course also overlap or occur simultaneously. One preferred use
can therefore be the, preferably daily, use of the skin protection agents according to the
invention as a skin cream for the topical application on the skin, in particular as a
cream for the hands and lower arms, for stressed or normal skin and for use during
normal working conditions and/or for skin care purposes and/or as a moisturiser, in
particular a long-lasting moisturiser, for the skin and/or for the protection of stressed
skin and/or for the reduction of a rough, dry and/or tight skin feel.

The uses according to the invention include all preferred embodiments of the skin

protection agents of the invention described above.

The invention will now be described with reference to examples. These descriptions
represent examples only and do not restrict the present invention in any way.

Examples:

Various W/O/W emulsions were produced and examined with regard to their multiplicity
and their storage stability at different temperatures over a period of 6 weeks.

The multiplicity of drops was examined under the microscope and evaluated in line with

the following scale:

- almost none or none of the drops show multiplicity
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+ the majority of the drops show muiltiplicity

++ almost all of the drops show multiplicity

+++  all of the drops show multiplicity

PCT/GB2014/053205

Combination
of
components

Composition

Conc.
components
b) in % wiw

Multiplicity
of the
W/O/W

RT

40°C

4°C

a), b), ¢)and

1,2-propandiol
1,2-hexandiol,
caprylyl glycol,
cetearyl alcohol
bisabolol
tropolone

1.00%

++

stable

stable

stable

1,2-propandiol
caprylyl glycol,
cetearyl alcohol
glycerine

1.20%

stable

stable

stable

1,2-butandiol
glyceryl
caprylate,
methyl propane
diol

cetearyl alcohol

1.20%

stable

stable

stable

a), b), ¢)and

1,3-propandiol
caprylyl glycol,
hexylene
glycol, cetearyl
alcohol
phenoxy
ethanol

1.00%

++

stable

stable

stable

1,2-propandiol
caprylyl glycol,
ethyl hexyl
glycerine
cetearyl alcohol

1.00%

++

stable

stable

stable

1,2-propandiol
caprylyl glycol,
ethyl hexyl
glycerine,
cetearyl alcohol
alpha-
tocopherol

2.00%

Cracks in

the product,

first oil
formation

3 phases

grainy, liquid
on surface

a), b), ¢) and

1,2-propandiol
ethyl hexyl
glycerine,
cetearyl alcohol
tocopherol
phenoxy
ethanol,

1.00%

+++

stable

stable

stable

a), b), ¢c)and

1,2-propandiol
caprylyl glycol,
1,2-hexanediol,
cetearyl alcohol
methylbenzyl
alcohol

1.00%

stable

stable

stable
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a), b), ¢)and | 1,2-propandiol

d) ethyl hexyl
3Lyt°eir&”|eélcoho| 1.00% + stable stable stable
alpha-
tocopherol

a), b), ¢)and | ethyl hexyl

d) glycerine
::h“e“’n'e?r']‘;‘l’ho" 1.10% + stable stable stable
alcohol, alpha-
tocopherol

a), b), c)and | 1,2-ethandiol

d) Caprylyl glycol,
cetearyl alcohol Slight Slight
phenoxy 1.50% +H+ stable separation at | separation at
ethanol, bottom top
glycerine

c) cetearyl alcohol

(Comparison

trial) - - stable stable stable

a) and b)

(comparison g . Separates,

trial) g;f pr|°'|°a|”i';’|" 1.00% - stable liquid at stable

prylyl gly bottom

b), ¢) and d) [ methyl

(comparison | propandiol, - -

trial) glyceryl, Liquid . Liquid .

o separation separation

caprylate 1.50% - stable on the on the
cetearyl alcohol
phenethyl surface surface
alcohol

a) and c¢)

(comparison | 1,2-propandiol,

trial) cetearyl alcohol | - - stable stable stable

The comparison trials clearly show that only those skin protection agents according to
the invention that comprise the components a), b) and ¢) will result in multiple W/O/W
emulsions that are also stable. The absence of at least one of the components will
5 result either in emulsions that are not multiple, and thus immediately disintegrate into a
W/O or O/W emulsion and/or into skin protection agents that are less stable during

storage.
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CLAIMS
1. A skin protection agent comprising:

a) 0.2 to 10% w/w of at least one aliphatic, unbranched diol with 2 to 4 carbon atoms in

the hydrocarbon chain;

b) 0.1 to 1.9% w/w of at least one further aliphatic diol with 4 to 12 carbon atoms in the

hydrocarbon chain that is different from a);

c) 0.5 to 10% w/w of at least one single-value aliphatic alcohol with 12 to 30 carbon

atoms in the hydrocarbon chain;
d) 0.1 to 5% w/w of 1,2-tropolone;

e) 1 to 25% w/w of an emulsifier mixture selected from PEG-30 glyceryl cocoate, PEG-6
caprylic/capric glyceride, sorbitan sesquicaprylate, sucrose cocoate, isoamyl cocoate
polyglyceryl-3 caprate, PPG-3 myristyl ether, PPG-11 stearyl ether, cetearyl
isononanoate, cetyl ethyl hexanoates, caprylic/capric triglyceride, decal cocoates,
diethylhexyl carbonate, decyl oleate, PPG-15 stearyl ether, octyl dodecanol, isocetyl
palmitate, isohexadecane, cetearyl ethyl hexanoate, isopropyl myristate, oleyl erucate,
ethyl hexyl palmitate, ethyl hexyl stearate, isopropyl palmitate, PPG-14 butyl ether,
triisostearine, C12-15 alkyl benzoate, cetyl ricenoleate, glyceryl ricenoleate, glyceryl
stearate, isocetyl palmitate, isocetyl stearate, tocopheryl linoleate, methylheptyl

isostearate and mixtures of the same;
f) 30 to 90% w/w water, and

g) further components of a quantity of 100% w/w - (sum of quantities of the

components a) to f)),

whereby the % w/w each relate to the total weight of the skin protection agent and add

up to the sum of all component weights (% w/w), i.e. 100% w/w.

2. Skin protection agent according to claim 1, characterised in that the diols of
component a) are selected from at least one aliphatic, unbranched diol with 2 to 4
carbon atoms in the hydrocarbon chain, and with two functional OH groups that

comprise no further functional groups.
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3. Skin protection agent according to one of the claims 1 to 2, characterised in that the
diols of component b) are selected from 1,2-alkan diols with 6 to 12 carbon atoms;
and/or 1,3-alkan diols with 4 to 12 carbon atoms and/or a-w-4 alkan diols with 6 to 12

carbon atoms and/or monoalkyl glycerines with 4 to 12 carbon atoms.

4. Skin protection agent according to one of claims 1 to 3, characterised in that the
alcohols of component c) are selected from linear, saturated, preferably primary alkanols

with 12 to 30 carbon atoms in the hydrocarbon chain.

5. Skin protection agent according to one of the claims 1 to 4, characterised in that it
comprises a combination of components a) 1,2-propandiol, b) a mixture of 1,2-hexandiol

and 1,2-octandiol, c) ceteary alcohol.

6. Skin protection agent according to one of the claims 1 to 5, characterised in that it
further comprises an emulsifier mixture e) consisting of a combination of polyolpoly-12-
hydroxy stearates with an alkyl and/or alkylene glucoside and a fat alcohol and/or partial
glycerindene and possible further co-emulsifiers, particularly preferably at least one

ethoxylated dipolyhydroxy stearate.

7. Skin protection agent according to one of claims 1 to 4 and 6, characterised in that it

comprises:

a) 0.2 to 10% w/w of at least one diol selected from 1,2-propandiol, 1,3-propandiol, 1,2-
ethandiol, 1,2-butandiol, 1,3-butandiol and/or 1,4-butandiol,

b) 0.1 to 1.9% w/w of at least one further aliphatic diol selected from 1,2- hexandiol,
1,3-hexandiol, 1,6-hexandiol, 1,2-octandiol 1,3-octandiol, 1,8-octandiol, 1,2-decandiol,
1,10-decandiol, 1,2-dodecandiol, glyceryl caprylate, methyl propane diol, ethyl hexyl

glycerine, hexylene glycol that is different from a);

c) 0.5 to 10% w/w of at least one alcohol selected from lauryl alcohol, cetyl alcohal,

stearyl alcohol, ceryl alcohol and/or myricyl alcohol;

d) 0.1 to 5% w/w of 1,2-tropolone;
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e) 1 to 25% w/w of an emulsifier mixture consisting of a combination of polyolpoly-12-
hydroxy stearates with an alkyl and/or alkylene glucoside and a fat alcohol and/or partial
glycerindene and possible further coemulsifiers, particularly preferably at least one

ethoxylated dipolyhydroxy stearate;

f) 50 to 85% w/w water;

g) further components of a quantity of 100% w/w - (sum of quantities of the
components a) to f)); whereby the % w/w each relate to the total weight of the skin
protection agent and add up to the sum of all component weights (% w/w), i.e. 100%

wW/W.

8. Skin protection agent according to one of claims 1 to 7, characterised in that it is free
from preservatives, whereby components a), b) and c) are not included under the term

preservatives.



