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[57] | ABSTRACT
A skin tanning composition comprising (a) 5 to 50% by
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weight of an oil fraction of straight or branched paraf-
finic oils of 10 to 30 carbon atoms with a boiling range
of 100° to 500° C. at atmospheric pressure and a viScOs-
ity of at most 35 centistokes at 25° C., optionally con-
taining up to 6% by weight of esters of optionally unsat-
urated higher natural fatty acids and optionally unsatu-
rated natural aliphatic alcohols of up to 20 carbon
atoms, (b) 1 to 10% by weight of an emulsifying system
comprising (1) 1 to 10% by weight of mono and/or
diglycerides of higher optionally unsaturated natural
fatty acids and (2) ethoxylated glycerides esterified with
fatty acids of the formula
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wherein n is an integer from 5 to 20 and the R’s are
individually an optionally unsaturated fatty acid residue
derived from animal or vegetable oils with a ratio of 10
to 100 parts by weight of (1) per part by weight of (2),
(c) (1.0 to 5% by weight of a mixture) / 10 3% by weight
of panthenol and 0.5 to 5% by weight of tyrosine or tyrosine
precursor in a molar ratio of 2:1 to 1:3 of tyrosine or
tyrosine precursor to panthenol, (d) sufficient alkali to
maintain the pH of the aqueous phase at 4to 7, (¢) 0.2 to
49 by weight of a montmorillonite stablizer with free
oxygen sites occupied by quaternary groups, (H 0.5 to
1.0% by weight of a preservative for the formed contin-
uous phase and (g) water to make up 100% by weight,
the weights being based on the weight of the entire
composition to effect relatively fast skin tanning upon
exposure to natural sun light or from artificial sun tan-
ning equipment such as sunbeds and solaria while avoid-
ing exposure to compounds which can disturb the bio-
logical equilibrinm of the skin.

10 Claims, No Drawings
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SKIN TANNING COMPOSITION

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

PRIOR APPLICATION

This application is a continuation of U.S. patent applica-
tion Ser. No. 344,203 filed Apr. 27, 1989, now abandoned
which is a reissue of Ser. No. 064,331, filed Jun. 19, 1987,
now U.S. Pat. No. 4,783,33..

STATE OF THE ART

Many compositions have been proposed for skin tan-
ning over the course of the years. Some of these pro-
posed compositions contain as active main ingredient
panthenol which is applied in an acid, non aqueous
phase, and are indeed effecting the desired skin tanning
after exposure to natural or artificial sunlight. However,
in the opinion of the modern consumer, the action 1s too
slow. For this reason, compounds which have to pro-
tect the skin temporarily against excessive interaction of
harmful frequencies in the light spectrum, leading to
burning before the actual skin tanning process due 10
the natural production of melanoprotein (pigment) has
taken place in a sufficient degree, have to be incorpo-
rated into these skin tanning agents. These so called
light filtering agents are still regarded undesirable due
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to a possible disturbence of the biological equilibrium of 3°

the skin and the toxicity of these compounds for humans
in large concentrations due to accumulation.

OBJECTS OF THE INVENTION

It is an object of the invention to provide novel tan-
ning compositions containing harmless, fast acting skin
tanning agents, wherein the light filtering agents do not
need to be used.

It is another object of the invention to provide an
improved method of fast tanning of skin.

These and other objects and advantages of the inven-
tion will become obvious from the following detailed
description.

THE INVENTION

The novel sun tanning compositions of the invention
are comprised of (a) 5 to 50% by weight of an oil frac-
tion of straight or branched paraffinic oils of 10 to 30
carbon atoms with a boiling range of 100° to 500° C. at
atmospheric pressure and a viscosity of at most 35 centi-
stokes at 25° C. optionally containing up to 6% by
weight of esters of optionally unsaturated higher natu-
ral fatty acids and optionally unsaturated natural al-
phatic alcohols of up to 20 carbon atoms, (b) 1 to 10%
by weight of an emulsifying system comprising (1) 1 to
10% by weight of mono and/or diglycerides of higher
optionally unsaturated natural fatty acids and (2) ethox-
ylated glycerides esterified with fatty acids of the for-
mula
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wherein n is an integer from 5 to 20 and the R’s are
individually an optionally unsaturated fatty acid residue
derived from animal or vegetable oils with a ratio of 10
to 100 parts by weight of (1) per part of weight of (2),
(c) [1.0 to 5% by weight of a mixture] 7 10 5% by
weight of panthenol and 0.5 to 5% by weight of tyrosine or
tyrosine precursor in a molar ratio of 2:1 to 1:3 of tyrosine
or tyrosine precursor to panthenol, (d) sufficient alkali to
maintain the pH of the aqueous phase at 4 to 7, (e) 0.2 to
49 by weight of a montmorillonite stabilizer with free
oxygen sites occupied by quaternary groups, (f) 0.05 10
1.0% by weight of a preservative for the formed contin-
uous oily phase and the dispersed aqueous phase and (g)
water to make up 100% by weight, the weights being
based on the weight of the entire composition.

Preferably, the oil fraction consists of straight or
branched parrafinic oils containing 10 to 30 carbon
atoms in the chain and preferably 12 to 25 carbon atoms
in an amount of 5 to 50% by weight and preferably from
10 to 409% by weight, calculated on the weight of the
total system. These paraffinic oils have a boiling range
of from 100° to 500° C. at atmospheric pressure and
show a viscosity of at most 35 centistokes at 25" C. ‘

The paraffinic oils may be optionally mixed with
esters of optionally unsaturated higher natural fatty
acids and of higher natural aliphatic alcohols of up to 20
carbon atoms in the chain such as oleyl oleate or oleyl
decalate (e.g. Cetiol V®. The terms “higher natural
fatty acids” and “higher natural alcohols” mean fatty
acids and alcohols which maybe derived from products
occurring in nature such as animal or vegetable oils and
fats such as linseed oil, sunflower oil, rape oil, whale oil,
castor oil, peanut oil, palm oil, olive oil, coconut oil,
soybean oil, tung oil. It appears that for the most effec-
tive compositions, these esters are added to the paraf-
finic oil fractions in an amount up to 6% by weight and
preferably 2 to 5% by weight, based on the weight of
the total composition.

The emulsifying system mainly consists of (a) mono
and/or diglycerides of higher unsaturated and/or satu-
rated natural fatty acids such as linoleic acid, oleic acid,
linolenic acid, eleostearic acid, palmitic acid, laurc
acid, or mixtures thereof (e.g. Tegomuls@® in an
amount of 1 to 10% by weight and preferably 2 to 8%
by weight, calculatedson the weight of the complete
composition, and (b) ethoxylated glycerides derived
from fatty acids of the formula
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wherein n is a number from 5 to 20 and preferably from |,
7to 15 and R is a saturated or unsaturated and prefera-
bly unsaturated fatty acid residue derived from vegeta-
ble or animal oils, while R may be same or different
fatty acid residues in one molecule, but preferably the
same (e.g. Tagat TO ®. 20

It will be appreciated that the emulsifying system
only will have to be used in relatively small amounts of
the decidedly indispensable, but with reference to skin
affections undesired emulsifier, whereas on the other
hand the present emulsifying system may be regarded as 44
especially affable to the skin, which feature is connected
with a relatively low hydrophilic-lipophylic balance
value. The ratio between the amount of the mono and
diglycerides and the ethoxylated inglycernides may
vary, whereas the advantageous characteristics are ;g
maintained, from 10 to 100 parts of mono and diglycer-
ides per part of ethoxylated triglycerides and preferably
25 parts of mono and/or diglycerides per part of ethox-
ylated triglycerides. The total amount of the emulsify-
Ing system, calculated on the weight of the total compo- 35
sition, may vary from 1 to 10% by weight and prefera-
bly 2 to 8% by weight, for the most optimal results.

The stabilizer consists of montmorillonites whose
free oxygen sites are occupied by quaternary groups
(quaternary modified montmorillonites). Examples of 4p
such stabtlizers which are preferably emploved are
Bentone (R) or Propoloid (R} preparations which are -
added in an amount of from 0.2 to0 4% by weight and
preferably 0.5 to 2% by weight, calculated on the
weight of the total composition. By addition of the said 45
stabilizers, deposit of one or more of the ingredients of
the compositions is avoided in the relatively low vis-
cous compositions which are preferred for practical
reasons.

Panthenol (provitamin B-5) may be used in one of its 50
pure optical 1someric forms or as a racemic mixture, but
preferably as D-panthenol, and tyrosine in one of its
pure optical isomer forms or as racemic mixture, but
preferably as L-tyrosine, or a compound from which
the tyrosine easily may be formed in situ such as e.g. 55
esters of tyrosine or phenylalanine which are known to
be readily soluble in the aqueous phase. It will be appre-
ciated that it 1s generally known that phenylalanine can
be easily converted into tyrosine under natural condi-
tions. 60

With regard to the known poor solubility of tyrosine
as such in an aqueous phase, the good properties of the
present compositions could certainly not be expected or
predicted by people skilled in the art. Tyrosine is prefer-
ably added in the form of lower alkyl esters such as 65
methyl, ethyl, (iso)propyl or (1so)butyl ester or in the
form of the stearyl ester or the benzyl ester wherein the
amino group optionally may be temporarily protected

4

in a8 known way and is preferably protected by HCI
addition.

Additionally, it was found that the agueous phase
wherein the panthenol and the tyrosine ester ultimately
have to be present may have a pH in the range of 4 t0 7
and more preferably in the range of 4 to 6 which may be
obtained by addition of suitable alkaline agent such as
sodium citrate and/or sodium hydroxide, especially in
the case of protection of the amino group by HCl addi-
tion. The amounts of e.g. sodium citrate and/or sodium
hydroxide will vary, depending on the specific protect-
ing groups in the starting tyrosine denvative from 0.1 to
3% by weight, calculated on the weight of the complete
COmposition. '

The molar ratio of tyrosine and panthenol should be
in the range from 2:1 to 1:3 reach the indicated attrac-
tive properties of the compositions of the invention
while the amounts of panthenol and tyrosine or tyrosine
providing means should be 1 to 5% by weight (and
preferably 2 to 4% by weight) and 0.5 to 5% by weight
(preferably 1 to 4% by weight) respectively, calculated
on the weight of the complete composition.

The preservative is preferably selected from different
types of preservatives which can be used for the ulti-
mately formed continuous oily phase and the dispersed
aqueous phase. For example, esters of p-hydroxy ben-
zoic acid are used for the oily phase and preferably the
methyl and/or the (1so)propyl ester and/or (iso)butyl
ester is used in an amount of 0.05 to 1% by weight,
calculated on the weight of the complete composition,
and preferably 1n an amount of 0.2 to 0.4% by weight.
Preferred are mixtures of methyl, propyl and butyl-p-
hydroxy-benzoate (e.g. Phenonip (R). It will be appreci-
ated that the said preservatives may be completely or
partially replaced by other preservatives (e.g. Germall
115 ®) or Hydroconserv (R) in an amount of 0.05 to 1%
by weight and preferably 0.2 to 0.4% by weight in the
dispersed aqueous phase.

In addition to the beforementioned primary indis-
pensable ingredients, one or more secondary ingredi-
ents also can be added to the final composition if de-
sired, such as: (a) vitamin E as such or preferably in the
relatively stable acetate form 1n an amount of 0.05 to
5% by weight calculated on the weight of the complete
composition and preferably in an amount of from 0.2 to
2% by weight. (b) glycerol in an amount of 0.5 to 5.0%
by weight, calculated on the weight of the complete
composition and preferably in an amount of from 1 to
3% by weight, to form a moisture regulating system,
together with the panthenol and optionally co-added
sodium lactate and/or possibly alkali to maintain the
desired pH of from 4 to 7 such as sodium citrate. The
total amount of alkali such as sodium citrate, sodium
hydroxide and optional sodium lactate will vary from
0.1 to 5% by weight. (¢) a gelforming agents such as
carraghenate, preferably consisting of a polysaccharide
bearing sulfonic acid residues, and preferably those of
natural ongin such as those derived from seaweed. The
sulfonic acid residues have optionally been converted
into salts or esters of glycol, propylene glycol and glyc-
erol (the so called modified carraghenates).

The beforementioned carraghenates cause a gel struc-
ture in the final complete composition in the amounts of
from 0.1 to 5% by weight, calculated on the weight of
the complete composition, and preferably 0.5 to 2% by
weight. Such a complete composition shows a viscosity
of 200 to 5000 centipoises at 25° C., which is desired for
an adequate application of the composition. It will be
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appreciated by a person skilled in this specific art, that
the carraghenate may be completely or partially re-
placed by alternative gel forming means, such as car-
boxy methyl cellulose, esterified by polyacrylic acid
(e.g. Carbopol ® or hydroxy ethyl cellulose, in
amounts which lead to viscosity values situated in the
beforementioned range.

Also useful are (d) perfume, in an amount of from 0.1
to 0.5% by weight, calculated on the weight of the
complete composition . (e) anti oxidants in an amount of
from 0.01 to 3% by weight, calculated on the weight of
the complete composition. (f) an alkanol, and more
preferably ethanol (96%) in an amount of from 0.1 to
1.0% by weight and preferably 0.3 to 0.6% by weight,
calculated on the weight of the complete composition.
The alkanol may be added to reach a fat gelation of the
quaternary modified montmorillonites.

The compositions of the invention are characterized
by a relatively low viscosity and high stability which
guarantees an easy application without a “greasy” feel-
ing or stickiness and stains in clothes due to a fast pene-
tration into the skin tissue, and they give the skin the
desired tanning by means of natural pigment formation
in the skin after a relatively short period of exposure to
light.

The compositions of the invention may be prepared
by a process which should be regarded as another as-
pect of the invention which is characterized by a spe-
cific sequence of addition and the dosing rate of the
respective beforementioned ingredients and by the tem-
perature and stirring speeds at which this addition c.q.
dosing takes place.

The first step of the process comprises the prepara-
tion of the complete continuous oily phase composed of
the oil fractions, the esters of the unsaturated fatty acids
and alcohols, emulsifying system, stabilizers, preserva-
tives and alkanol, e.g. ethanol while the dispersed aque-
ous phase is composed of water, glycerol, panthenol,
tyrosine or tyrosine providing compound, desired alkals
and carraghenate. Vitamin E and the possible perfume
may be added to the prepared emulsion.

The compositions of the invention are preferably
preferred by mixing both phases together at a tempera-
ture of at most 30° C,, followed by additional stirring
after the possible addition of Vitamin E and perfume
until an average particle size of the dispersed aqueous
phase is at most 5u, and preferably smaller than 3.

It will be appreciated by a person skilled in the art
that the application of the said compositions, i.e. the
treatment of the skin with the before descnibed compo-
sitions, forms another aspect of the invention. Such an
application comprises a method usual for such composi-
tions characterized by application and spreading evenly
onto the skin area involved of an amount of 20 to 100
ml/m? skin area, if necessary after thorough cleaning of
the skin with water and soap or an alcoholic solution,
preceeding the exposure of the skin to natural or artific-
ial sunlight. This treatment should be preferably be
repeated 2 to 3 times a day.

In the following examples there are described several
preferred embodiments to illustrate the invention. How-
ever, it should be understood that the invention 1s not
intended to be limited to the specific embodiments.

Paraffinic onl 1 130 g
{Shell Ondina 15 ®), boiling range 295 to

390° C.)
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-continued

Paraffinic oil 11 30g

(Shell Ondina 68 ®), boiling range 290 10

500° C))

Mono and/or diglycerides (Tegomuls ®) 25¢ oily
Oleyl decalate (Cetiol V ®) 30g phase
Ethoxvlated triglycerides (Tagat TO ®)) 1g
Preservatives I (Phenonip ®)) 2 g

followed by addition of quaternary modified 6g
montmorillonites (Bentone 38 (R))

and gelation by addition of 96% ethanol ig

W

The aqueous phase was prepared by dissolving the
following ingredients in 687 g of water

w

Glycerol 20 g

Phenyl alamine 20

Sodium citrate 10 g aqueous
D-panthenol 16 g phase
Preservative I (Hydroconsery ®) 3 g

Carraghenate Sg

The resulting aqueous phase was then mixed with the
oily phase and homogenized after addition of 10 g of
vitamin E-acetate (D-isomer) and 2 g of perfume. The
water-in-oil emulsion was further homogenized until an
average particle size <3 pwas reached.

EXAMPLE 2

Using the procedure of Example 1, a composition
was prepared from the following ingredients:

Paraffinic onl 1 250 g

Paraffinic oil 11 50 g

Mono and/or diglycerides 40 g

Ethoxylated tnglycenides 2 g oily

Preservative | 2g phase

Quaternary modified montmonrilionites 6 g

(Bentone 27 ®)

Ethanol g

and

Water 580 g

Glycerol 15g

L-tyrosine ethylate HCI 10 g

Sodium Hydroxide 1g agueous

D-panthenol 10 g phase

Sodium lactate 10 g

Preservative ‘3g

Carraghenate B g

and

Vitamin E-acetate (D-i1somer) B g

Perfume 2 g
EXAMPLE 3

Using the procedure of Example 1, a composition
was prepared from the following ingredients:

Paraffinic oil 1 150 g

Paraffinic oil 1] 40 g

Mono and/or diglycerides 30g

Ethoxylated triglycerides lg

Oleyl oleate 20 g oily phase
Preservative | g

Quaternary moxiified

montmorillonites (Bentone 38 {®) bg

Ethanol lg

and

Water 659 g

Glycerol 15

L-tyrosine isobutylate 30 g aqueous
Sodium citrate 10 g phase
D-panthenol 20 g
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-continued

Preservative 111 (Euxyl 100 ®) lg
and

Vitamin E-acetate (D-1somer)
Perfume

10 g
2 g

EXAMPLE 4

Using the procedure of Example 1, composition was
prepared from the following ingredients:

Paraffinic oil | 140 ¢

Paraffinic oil 11 25 g

Mono and/or diglycendes 15 g

Olev! decalate 26 g

Ethoxylated tnglycendes C5¢g olly phase

Preservative | g

Quaternary modified 7E

montmonllonites (Bentone 27 ®)

Ethanol Jg

and

Water 692.5 8

Glycerol 20 g

L-tyrosine ethylate HC] 15 g

Sodium hydroxide 10 g

D-panthenol 15 g aqueots

Sodium lactate 4pg phase

Sodium citrate IE

Preservative | ig

Carraghenate 8 g

and

Vitamin E-acetate (D-1somer) 7R

Perfume g
EXAMPLE 5

Using the procedure of Example 1, a composition
was prepared from the following ingredients:

Paraffinic o1l 1 200 g \
Paraffinic oil 11 50 g

Mono and/or diglvcendes 40 g

Echoxvlated tnglycendes :E I_ oily
Preservative | g phase
Quaternary modified 6g
montmoniilonites (Benton 2 ®) J
Isapropanol 2 g

and

Water 613 g

Glycerol 15 g

D.L-tyrosine 1sobutylate 25 g aqueous
D.L.-Panthenol 20 g phase
Sodium citrate 1C g

Preservative 111 Jg

Vitamin E-acetate (D,L) 10 g

Perfume | 2g

The said compositions caused a fast, intensive natural
skin tanning within some hours of exposure after the
application in the usual way.

Various modifications of the compositions and meth-
ods of the invention may be made without departing
from the spirit or scope thereof and it 1s to be under-
stood that the invention is intended to be limited only as
defined in the appended claims.

What is claimed is:

1. A skin tanning composition comprising (a) 5 to
509 by weight of an oil fraction of straight or branched
paraffinic oils of 10 to 30 carbon atoms with a boiling
range of 100° to 500° C. at atmospheric pressure and a
viscosity of at most 35 centistokes at 25° C,, contaiming
0 to 6% by weight of esters of saturated or unsaturated
higher natural fatty acids and saturated or unsaturated
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natural aliphatic alcohols of up to 20 carbon atoms, (b)
1 to 10% by weight of of an emulsifying system com-
prising (1) to 10% by weight mono and/or diglycendes
of higher saturated or unsaturated natural fatty acids
and (2) ethoxylated glycerides esterified with fatty acids
of the formula

T 0 T
ool fe] [
e |
O O O

nx l nx I nx - |
C=0 C=0 C=0
I I |
R R R

wherein n is an integer from 5 to 20 and the R’s are
individually a saturated or unsaturated fatty acid resi-
due derived from animal or vegetable oils with a ratio of
10 to 100 parts by weight of (1) per part by weight of
(2), (c) [1.0 to 5% by weight of a mixture} 7 10 5% by
weight of panthenol and 0.5 to 5% by weight of tyrosine or
tyrosine precursor in a molar ratio of 2:1 10 1:3 of tyrosine
or tyrosine precursor to panthenol, (d) sufficient alkal
to maintain the pH of the aqueous phase at 4 to 7, (e) 0.2
4% by weight of a montmorillonite stabilizer with free
oxygen sites occupied by quaternary groups, (f) 0.05 to
1.0% by weight of a preservative for the formed contin-
uous oily phase and the dispersed aqueous phase and (g)
water to make up 100% by weight, the weights being
based on the weight of the entire composition.

2. A composition of claim 1 wherein (a) the paraffinic
oils have 15 to 25 carbon atoms and the o1l fraction 1s 10
to 40% by weight of the composition, (b) 7 i1s an integer
from 7 to 15, (c) the panthenol i1s D-panthenol in an
amount of 2 to 4% by weight and the tyrosine 1s L-tyro-
sine and the amount [of each of those components is 0.5
to 5% is 1 to 4%by weight, (d) the pH i1s 4 to 6 and the
alkaline agent is sodium citrate and/or sodium hydrox-
ide.

3. A composition of claim 1 wherein it further con-
tains at least one ingredient selected from the group
consisting of vitamin E is an amount of 0.05 to 3% by
weight, glycerol in an amount of 0.5 to 5.0% by weight,
alkanol in an amount of 0.1 to 1.0% by weight, sodium
lactate in an amount of 0.1 to 5% by weight, gel forming
agent in an amount of 0.1 to 5% by weight, perfume 1n
an amount of 0.1 to 0.5% by weight and antioxidants in
an amount of 0.01 to 3% by weight, calculated on the
weight of the complete composition.

4. A composition of claim 1 wherein it contains an oil
fraction in an amount of 10 to 40% by weight.

5. A composition of claim 1 wherein the oil fraction 1s
mixed with oleyl oleate or oleyl decalate in an amount
of 2 to 5% by weight, calculated on the weight of the
complete composition. -

6. A composition of claim 1 wherein the emulsifying
system is composed of ethoxylated triglycerides derived
from linoleic acid, oleic acid, linolenic acid or mixtures
thereof mixed with mono and/or diglycendes derived
from linoleic acid, linolenic acid, oleic acid, palmitic
acid, lauric acid, myristic acid, stearic acid, eleostearic
acid and mixtures thereof.
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7. A composition of claim 1 wherein the ratio be-
tween mono and/or diglycerides and ethoxylated tri-
glycerides is 25 parts mono and/or diglycerides per part
of ethoxylated trniglycendes.

8. A composition of claim 1 wherein the preservative
in the oily phase is at least one ester of p-hydroxyben-
zoic acid in an amount of 0.2 to 4% by weight.

9. A process for the preparation of a composition of
claim 1 comprising preparing an oily phase by addition
of the emulsifying system, preservative and stabilizer to
the oily components with stirring and heating until
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gelation after addition of alcohol followed by cooling to
at most 30° C. and addition of the aqueous phase com-
posed of water, preservative, glycerol, panthenol, tyro-
sine or tyrosine providing compound sufficient alkah
and carraghenate.

10. In a method of tanning skin, the improvement
comprising applying 20 to 100 ml/m? skin area of a
composition of claim 1 to the skin area involved and
then subjecting the skin to the exposure of natural or

artificial sunlight.
: L " & * L
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