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TOPICAL FORMULATION OF OIL-IN-WATER TYPE AS A CARRIER FOR PROVIDING A REDUCED IRRITANT
EFFECT

The present invention refers to a topical formulation of
the oil-in-water emulsion type, containing a pharmaceutical or
cosmetic compound which normally is strongly irritating to the
skin, which after application on the skin surprisingly gives a
reduced irritant effect of the incorporated compound.

BACKGROUND OF THE INVENTION

There are a number of active substances which in spite of
a pharmaceutically or cosmetologically advantageous effect
after topical administration to some extent can be regarded as
less acceptable owing to a local, irritating effect on the
skin. Typical examples of such compounds are tretinoin and
retinol, respectively.

Preferred formulations for topical administration of an
active substance are creams and lotions, that is typically oil-
in-water emulsions which spread readily on the skin, leave no
detectable residue and adhere to the treated area without being
tacky. Said emulsions normally consist of an oil phase, an
aqueous phase and an emulsifier. Ointments, which mainly
comprises an oil phase, are greasy and form a greasy film on
the skin preventing moisture loss. Gels which might be lipo-
somal preparations do not contain any oil. Topical preparations
of the oil-in-water emulsion type are generally more appreci-
ated by the user from a cosmetic point of view, but have not
been claimed to give any reduced irritant effect of incorpora-
ted substances of dermatological or cosmetological interest
which are strongly irritant. From a dermatological standpoint
oil-in-water emulsion type formulations are often preferred,
particularly if the number of ingredients can be reduced to a
minimum.

PRIOR ART
The efficacy and local tolerability of liposomal tretinoin
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in man have been investigated, see Schdfer-Korting M., et al.,
Clin. Investig., Vol. 72, 1994, pp. 1086-1091. It was concluded
that administration of the active substance liposomally encap-
sulated in a gel induced less skin irritancy than when tretin-
oin was administrated in a conventional gel formulation. The
liposomal gel was well tolerated and was said to be an
acceptable treatment for the patients.

EP-A-0 472 225, LVMH Recherche, discloses a pharmaceutical
composition based on hydrated lipid lamellar phases or lipo-
somes containing tretinoin or derivatives as the active materi-
al. The lamellar phases also contain sterols. The system is

" claimed to utilise the activity of the drug, while reducing the

toxic and irritant effects.

US 5,545,407 discloses compositions for treating acne and
other skin lesions. These compositions contain benzoyl per-
oxide, a compound for reducing the skin irritation associated
therewith, and a topical carrier. The preferred class of com-
pounds for reducing the skin irritation is tocopherol esters.

None of said references relate to emulsions of the oil-in-
water type. Topical creams of the oil-in-water emulsion type
have not previously been described as having the ability to
reduce local skin irritation caused by an incorporated active
substance. Moreover, there is a need of topical formulations,
which are uncomplicated with respect to compositional design as
well as manufacturing, such as oil-in-water emulsions, for
reducing the irritant effect of the pharmacologically active
substance. Furthermore, less complicated formulations have a
major advantage in that they are less likely to cause irritant
or hypersensitivity reactions and hence to be more acceptable
as skin care preparations for therapeutic or cosmetic use.

WO 95/20943, Karlshamns LipidTeknik AB, discloses an oil-
in-water emulsion comprising 0.01-50 % by weight of a galacto-
lipid material as an emulsifier. Said emulsion is said to be
useful as a carrier for active substances in a pharmaceutical
composition but also in nutritional, cosmetic, food and
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agricultural products. The emulsions do not exhibit any
unpleasant odour or taste and are stable towards oxidation.
There is, however, nothing stated about the use of such
emulsions in a topical cream and/or an ability to reduce skin
irritation.

DESCRIPTION OF THE INVENTION

The present invention refers to an oil-in-water emulsion
for topical application to the skin comprising an emulsifier,
an oil phase, and an aqueous phase, into which cosmetic or
pharmaceutical substances can be incorporated for local

‘treatment of various skin conditions and disorders.

It has surprisingly been found that a topical cream or
lotion of the oil-in-water emulsion type, in which a galacto-
lipid material is used as the emulsifier, and into which a
pharmaceutical or cosmetic compound which normally is strongly
irritating on the skin can be incorporated, after application
on the skin gives a reduced irritant effect of the incorporated
compound. Furthermore the stability, chemical as well as
physical, of the topical formulations is very good.

The present invention refers to a topical formulation
of the oil-in-water emulsion type, in which a variety of phar-
maceutical or cosmetic compounds can be incorporated, com-
prising an oily material, an emulsifier and an aqueous phase,
wherein the emulsifier is a glycolipid based material, and
which after application on the skin gives a reduced irritant
effect of the incorporated compound.

According to another aspect the invention refers to the
use of a topical formulation of the oil-in-water type com-
prising an oily material, an aqueous phase and an emulsifier,
wherein the emulsifier is a galactolipid material, as a carrier
for providing a reduced irritant effect of an incorporated
active substance on the skin.

Especially the invention refers to the use of a topical
formulation, which can be a cream or a lotion, comprising 0.1-
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50 % by weight oily material, preferably 1-40 %, and 0.5-20 %
by weight emulsifier.

No particular limitation is imposed on the oily mate-
rial, that is the non-polar lipid material, of the formu-
lation. Examples are vegetable oils, animal oils, fatty acids,
synthetic oils, mineral oils, natural and synthetic glycerides,
sterol esters, fatty alcohols, and other substances, including
lipophilic drugs, obvious to a person skilled in the art, which
can be emulsified using a polar lipid emulsifier.

Preferred oily materials to be emulsified are any fatty
acid or a derivative thereof, such as vegetable oils of all

‘types, such as oils from the seeds and beans of soybean,

sunflower, rapeseed (canola), palm, corn, evening primrose,
borage, groundnut, sesame, and similar.

There are also synthetic or semi-synthetic glycerides,
propanediol derivatives, cholesteryl esters, other esters and
other appropriate lipid materials. Another oily material for
the emulsion is a medium-chain triacylglycerol (MCT) oil.

There are also many lipids such as free fatty acids,
mono-, di- and triacylglycerols, phospholipids, cholesterol
esters and lipids and oils of many other types which have
therapeutic actions in themselves, such as tea tree o0il, and
which may be advantageously formulated in the form of a topical
cream or optionally lotion. In this case the therapeutically
active substance is the oily material, which can also have
other bioactive properties.

The emulsifier according to the invention should be a
glycolipid, preferably a galactolipid based material. Galacto-
lipids can be defined as glycosylglycerides based on galactose
and are well known constituents of plant cell membranes. The
most important classes of these contain one to four sugars
linked glycosidically to diacylglycerol. The two most abundant
classes contain one and two galactose units, respectively, and
are commonly known as mono- and digalactosyldiacylglycerol,
MGDG and DGDG. Galactolipids, primarily DGDG and DGDG~-rich
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materials, have been investigated and found to be a surface
active material of interest in industrial application such as
food, cosmetics, and pharmaceutical applications.

Synthetic diglycosyldiacylglycerols based on galactose,
optionally in combination with other monosaccharide units, such
as glucose, semi-synthetic, and natural glycosylglycerides,
isolated from any source, can be used in accordance with the
invention.

An intrinsic beneficial feature of the galactolipids is
the galactose units comprising the polar head group in each
lipid molecule, which may sterically stabilise the emulsion
droplets in an emulsion. The galactosé groﬁps may also interact
strongly with water and other polar substances, such as a
water-soluble drug or a excipient, added to the emulsion.

WO 95/20943 describes the use of DGDG-rich material, a
galactolipid material, as an emulsifier in oil-in-water emul-
sions. Said galactolipid material was prepared from cereals by
extraction of the lipids with ethanol and a subsequent purifi-
cation on a chromatographic column to pure DGDG or a DGDG-rich
fraction of polar lipids. The galactolipid emulsifier consists
of at least 50 % by weight digalactosyldiacylglycerols and a
remainder of other polar lipids and can be used as the galacto-
lipid emulsifier of the invention, preferably in an amount of
1.0-5.0 % by weight. The galactolipid material for instance
consists of 70-80 % DGDG and 20-30 % other polar lipids.

According to a preferred embodiment of the invention the
galactolipid emulsifier consists of 50-70 % by weight digalac-
tosyldiacylglycerols and 30-50 % by weight other polar lipids.
This material is manufactured by Scotia LipidTeknik AB, Stock-
holm, as CPL®-Galactolipid (registered trade mark owned by
Scotia Holdings plc). A preferred topical formulation of the
invention comprises CPL®-Galactolipid as the galactolipid
material.

WO 97/11141 describes a method for producing a fraction-
ated vegetable oil which is characterised in containing 10-90 %
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by weight of polar lipids, preferably 20-75 %, and a remainder
of non-polar lipids. Said fractionated vegetable o0il can also
be used as the galactolipid emulsifier of the invention,
preferably in an amount of 2.0-10 % by weight. The fractionated
vegetable oil preferably contains more than 5 % by weight,
preferably more than 20 %, glycolipids and preferably more than
3 % by weight, preferably more than 15 %, DGDG. |
According to a preferred embodiment of the invention the
galactolipid material consists of 40-60 % polar lipids and a
remainder of non-polar lipids. A fractionated oat oil of this
composition, consisting of a wide range of polar and
amphiphilic lipids in a continuous triglyceride phase, is
manufactured by Scotia LipidTeknik AB, Stockholm, as

Galactolec™. A preferred topical formulation comprises

Galactolec™ as the galactolipid material.

The galactolipid based emulsifier is a safe and non-toxic
material for human and veterinary use. It is also an environ-
mentally friendly material.

Topical formulations, such as creams and lotions, are
prepared by using a polar lipid emulsifier either as the sole
emulsifier or in combination with other amphiphilic compounds,
that is co-surfactants. The formulation may also comprise
optional additives known in the art for improving different
aspects of the composition, such as thickening agents, preser-
vatives, antioxidants, fragrance and the like.

The creams according to the invention are characterized by
having excellent cosmetic properties. Furthermore they contain
a minimum number of ingredients, without any stabilising ingre-
dients known to give irritation or sensitisation of the skin.
Despite the low number of ingredients the creams are extremely
stable, with shelf lives of several years.

The active substance being irritating to the skin can be
either water soluble or oil soluble or amphiphilic, and can be
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any type of pharmaceutical or cosmetological ingredient suit-
able for topical preparations, such as retinoids, e.gq.
tretinoin and retinol, vitamin D analogues, e.g. calcipotriol,
benzoyl peroxide, dithranol, azelaic acid and clindamycin.

Topical creams according to the invention are prepared by
conventional methods. For example, a 20 % (by weight) cream is
prepared by adding the emulsifier to a triacylglycerol oil. The
oil phase may also contain oil-soluble additives such as anti-
oxidants and fragrance. The total emulsifier concentration is
1.5 % (by weight). The oil phase is then gently mixed. The
continuous phase may be pure water or an aqueous solution
containing water-soluble additives such as glycerol, preserva-
tives and buffers. A water-soluble active compound, such as
benzoyl peroxide, may then be added to the aqueous phase;
consequently, an oil-soluble compound such as tretinoin is
added to the oil phase. Alternatively, the drug may also be
added to the final cream in an extemporaneous preparation. If
necessary, the pH of the agqueous phase is adjusted. The oil
phase as well as the aqueous phase are preheated to 70°C and
then the oil phase is added to the aqueous phase under high-
shear mixing. The pre-emulsion is then subjected to homogenisa-
tion at 200 psi. After cooling, the cream is transferred to
suitable containers.

Formulations, that is creams and lotions, having the
following, preferred compositions can be prepared accordingly.

Topical cream base giving an incorporated active substance a
reduced skin irritant effect, comprising in % by weight

Oily material 10.0-30.0 %
Galactolipid emulsifier 0.5-5 %
Thickener 2.0-10.0 %
Preservative 0.1-1.0 %
Water ad 100 %

Dermatological formulation having a reduced irritant effect,
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comprising in % by weight
Tretinoin 0.01-0.10 %
Oily material 10.0-30.0 %
Galactolipid emulsifier 0.5-5 %
Thickener 2.0-10.0 %
Preservative 0.1-1.0 %
Antioxidant 0.02-0.3 %
Water ad 100 %

Different topical formulations with various non-polar oils
as the cream base were formulated as described in Examples 1-2.
Typical batch sizes are 0.5 to 1 kg. All concentrations are
expressed in percent by weight.

EXAMPLES OF FORMULATIONS

Example 1

Emulsifier:

CPL®-Galactolipid 1.5 %

0il phase:

Tretinoin 0.05 ¥ Active substance
CPL®-Evening Primrose oil 20.0 % Oily material
Cetostearyl alcohol 7.0 % Thickener
Glyceryl monostearate 2.0 % Thickener
Ascorbyl palmitate 0.02 % Antioxidant

Aqueous phase:

Glycerol 2.0 % Moisturiser
Methyl-p~hydroxybenzoate 0.63 % Preservative
Propyl-p-hydroxybenzoate 0.07 % Preservative
Water ad 100 %

CPL®-Evening Primrose oil, CPL®-Galactolipid and ascorbyl
palmitate were mixed in a beaker and stirred with a magnetic
stirrer until the emulsifier had dispersed (30-60 min). The
aqueous phase was prepared in another beaker and stirred with a
magnetic stirrer. When the oil phase was clear cetostearyl
alcohol and glyceryl monostearate were added. The oil phase and
the aqueous phase were both heated to 70°C while stirring.
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Tretinoin was added to the oil phase when the o0il phase had

reached a temperature of 55°C. When the aqueous and oil phase
both had reached 70°C, the aqueous phase was added to the oil
phase during high-shear mixing (Polytron PT-MR 3000). After

addition of the aqueous phase the emulsification (high-shear

mixing) continued for 2 min at 15,000 rpm. The cream was

allowed to cool in a water bath.

Example 2

Emulsifier:
Fractionated oat oil

(Galactolec™)

0il phase:
Tretinoin

CPL-Evening Primrose oil
Cetostearyl alcohol
Glyceryl monostearate
Ascorbyl palmitate

Aqueous phase:

Glycerol
Methyl~p-hydroxybenzoate
Propyl-p-hydroxybenzoate
Water

0.07 %

ad 100 %

Active substance
Oily material
Thickener
Thickener
Antioxidant

Moisturiser
Preservative
Preservative

The cream was prepared as described in Example 1.

The antioxidant used in Example 1 and 2 may very well be

replaced by another suitable antioxidant, such as butylated
hydroxytoluene (BHT), typically in an amount of 0.10-0.15 % by

weight.

Example 3

Emulsifier:
CPL®-Galactolipid

0il phase:
Tretinoin

Soybean oil

Cetostearyl alcohol
Glyceryl monostearate
Butylated hydroxytoluene

Active substance
0ily material
Thickener
Thickener
Antioxidant
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Aqueous phase:
Glycerol 2.0 % Moisturiser
Methyl-p-hydroxybenzoate 0.63 ¥ Preservative
Propyl-p-hydroxybenzoate 0.07 ¥ Preservative
Water ad 100 %

In the oily phase paraffin liquid 20 %, Oenothera biennis
(CPL-Evening primrose oil) 20 %, or a mixture of Oenothera
biennis 10 % + soybean oil 10 %, can be substituted for the
soybean oil, giving a tretinoin cream having equivalent
properties.

Topical creams according to the invention containing
tretinoin are very stable at 5°C and surprisingly stable at
room temperature (25°C).

EXPERIMENTAL TEST
Test e skin irritati 1 by tretinoin ip 1 Jiff !
£ lati .

In order to evaluate the influence of the cream on skin
irritation caused by tretinoin a Laser Doppler Flowmetry (LDF)
technique was used (PeriFluxSystem 4000). By this technique the
increase in cutaneous blood perfusion as a result of vasodila-
tation of the microvascular bed can be measured to assess and
quantify the degree of skin irritation.

Ten healthy human volunteers participated in the test. To
a small area (0.9 cm’) of the skin on the left cheek about 150
ug of the tretinoin cream in Example 1 was applied under occlu-—
sion. Similarly, 150 pg of a commercially available cream with
0.05% tretinoin (Aberela® cream from Janssen-Cilag) was applied
to the right cheek. Cutaneous blood perfusion was monitored
prior to and during fifteen minutes following the topical
administration of creams.

The increase in cutaneous blood perfusion during 15
minutes after application of two different tretinoin creanms,
0.05 %, is stated in the table below.
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b] in blood Fusi in s
Cream Vascular response + S.E.
(95 % confidence level)
Aberela® + 455 % 119
Cream (of Example 1) + 49 + 11

A pronounced increase of cutaneous blood perfusion was
found after application of the Aberela® cream. The increase
varied between the subjects from 2 to 10 times the baseline
value and it reached a maximum level between 4 and 10 minutes
following the application. During this period all subjects felt
a more or less mild but distinct sense of burning or
irritation. In some of the subjects a reddening of the exposed
area of the cheek was observed which did not disappear until
several hours after the removal of the patch.

Tretinoin in the formulation of the present invention
(Example 1) caused only a very slight increase in cutaneous
blood flow which on an average was not more than 1/10 of the
increase found using the Aberela® cream. Although the increase
in cutaneous blood perfusion varied between the ten individ-
uals, all individuals showed a significantly higher increase
using the Aberela® cream compared to the increase after having
used the tretinoin formulation of the present invention.
Furthermore the cream in Example 1 did not cause any sense of
burning or irritation in the ten subjects.

The significantly lower degree of local irritation found
after application of the tretinoin cream in Example 1 was
verified in a further test on three healthy human volunteers.
In this second test 55 mg of the two creams described above was
gently massaged into the skin of the left and right cheek, the
skin surface area of which was about 12 cm’ on each side of the
face. The creams were applied twice daily for two days.
Cutaneous blood perfusion was monitored by LDF prior to the
first application and on day three. This was immediately
followed by a further application of the creams and the
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monitoring of cutaneous blood perfusion hourly during day
three.

On day three and prior to the last application of the
creams the cutaneous blood perfusion within the area where the
Aberela® cream had been applied was found to be significantly
elevated compared to the baseline value prior to the first
application. No increase was found within the application area
of the tretinoin cream in Example 1.

Following the last application of the creams on day three
a similar result as in the first test was found. A pronounced
increase of the cutaneous blood flow was found after applica-
tion of the Aberela® cream, whereas application of the tretin-
oin cream in Example 1 caused only a slight increase in
cutaneous blood flow.

Furthermore, from day three and the following couple of
days the skin area onto which the Aberela® cream had been
applied was in all three subjects characterised by being irri-
tated. Redness, oedema, and scaling was found in all three sub-
jects, although the extent of the reaction varied considerably
between individuals. The skin area onto which the tretinoin
cream in Example 1 had been applied showed no signs of
irritation.
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CLAIMS

1. A topical formulation of the oil-in-water emulsion type, in
which a variety of pharmaceutical or cosmetic compounds can be
incorporated, comprising an oily material, an emulsifier and an
aqueous phase, wherein the emulsifier is a glycolipid based
material, and which after application on the skin gives a
reduced irritant effect of the incorporated compound.

2. A topical formulation according to claim 1, comprising 0.1-
50 % by weight oily material and 0.5-20 % by weight galacto-
lipid emulsifier.

3. Use of a topical formulation of the oil-in-water type
comprising an oily material, an aqueous phase and an emulsi-
fier, wherein the emulsifier is a galactolipid material, as a
carrier for providing a reduced irritant effect of an incorpor-
ated active substance on the skin.

4, Use according to claim 3, wherein the topical formulation
comprises 0.1-50 % by weight oily material, preferably 1-40 %,
and 0.5-20 % by weight emulsifier.

5. Use according to claim 3 or 4, wherein the galactolipid
material consists of at least 50 % by weight digalactosyl-
diacylglycerols and a remainder of other polar lipids, prefer-
ably in an amount of 1.0-5.0 % by weight.

6. Use according to any of claims 3-5, wherein the galactolipid
material consists of 50-70 % by weight digalactosyldiacyl-
glycerols and 30-50 % other polar lipids.

7. Use according to claim 3 or 4, wherein the galactolipid
material is a fractionated oat o0il which contains 10-90 % by
weight polar lipids and a remainder of non-polar lipids,

o,

preferably in an amount of 2.0-10 % by weight.
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8. Use according to any of claims 3, 4 and 7, wherein the
galactolipid material is a fractionated oat oil which contains
40-60 % by weight polar lipids and a remainder of non-polar
lipids.

9. Use according to any of claims 3-8, wherein the active
substance is a pharmacologically active substance.

10. Use according to any of claims 3-8, wherein the active
substance is a cosmetological substance.

11. Use according to any of claims 3-10, wherein the active
substance is a skin-irritating retinoid, especially tretinoin.

12. Use according to any of claims 3-10, wherein the active
substance is benzoyl peroxide.

13. Topical cream base giving an incorporated active substance
a reduced skin irritant effect, comprising in % by weight

Oily material 10.0-30.0 %
Galactolipid emulsifier 0.5-5 %
Thickener 2.0-10.0 %
Preservative 0.1-1.0 %
Water ad 100 %

14. Dermatological formulation having a reduced irritant
effect, comprising in % by weight

Tretinoin 0.01-0.10 %
Oily material 10.0-30.0 %
Galactolipid emulsifier 0.5-5 %
Thickener 2.0-10.0 %
Preservative 0.3-1.0 %
Antioxidant 0.02-0.3 %
Water ad 100 %
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