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N 2155494
DISPERSION OF LIQUID SPHERULES

The present invention relates to a composition

for cosmetic use consisting of an aqueous dispersion of

Lipidic spherules.

It is known that certain Lipids have the property
of form{hg, in the presence of -water, mesomorphic phases
Qhoserorganizatidn state is intermediate between the cry-
stalline state and the Liquid state. Among the Lipids
which give rise to mesomorphic phases it has already been
indicated that some can swell in agueous solution to form
spherULes dispersed in the adueous medium, these spherules

consistihg'of multimolecular Layers and preferably bi-

molecular layefs.

Dispersions of lLipidic spherules have already been

,déscribed.in‘French Patent No. 2,315,991; these spherules

are characterized by their Leaflet structure consisting
of a plurality of Llipidic layers separated from each other

by aqueods phase layeré; they may thus be used to encapsu-

late water-soluble active substances in aqueous compart-

ments included between the Lipidic lLayers, and to protect
them against external conditions. The Llipidic compounds
which can be employed for forming such spherules may be

ionic compounds, in which case Liposomes are obtained, or

‘nonionic compounds, in which case niosomes are obtained.

French Patents No. 2,485,921 and 2,490,504 have
also described compositibns consisting of an aqueous dis-

persion'of spherules of the abovementioned type with a
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dispersion of oil provided for in their outer aqueous
phase. It has been found that, surprisingly, the presence
of Lipidic spherules made it possible to stabilize the
dispersion of oil and that, in addition, a combined ef-
fect of the spherules and of the droplets of oil was ob-
tained with such compositions.

French Patent Number 2,543,018, provides, further-
more, a process for the preparation of unilamellar Lipidic
vesicles having a mean diameter greater than 1,000 ;.

It will be stressed here that the aqueous dis-
persions of Lipidic vesicles are of very particular in-
terest in cosmetics, where they offer a considerable ad-
vantage when compared_with the well-known use of emulsions,
because they make it possible precisely to avoid the sim-
ultaneous use of an emulsifier and of an oil, a combination
which may be irritant to the skin. Furthermore, they make
it possible to introduce hydrophilic substances into an
essentially Lipophilic medium, giving rise to a protec-
tive action of these substances in respect of various pos-
sible agents of change, such as oxidizing agents.

When liposomes or niosomes are prepared, various
additives may be combined with the ionic or nonionic
Lipidic compounds, in order to modify the permeability
or the surface charge of the spherules. A certain number
of these additives have been mentioned in this connection
in the abovementioned French patents. It is known that

the incorporation of molecules carrying electrical charges
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in the walls of the vesicles, Liposomes or niosomes af-
fects thé proberties of these multilayers. The role of

the charged Lipids is to improve the stability of the

vesicles by preventing their floccutation and, con-

sequently,.the{r fusion, even in the presence of electro-
lytes, and to permit fhe increase in the degree of en-
capsulation of water-soluble substances by increasihg the
thickness of theraqueous Leaftets which separate the
Lipidic multilayers.

In ordef to improve the topical properties of

these Lipidic vesicles, it may be considered appropriate

to incorporate in the lLipidic phase which forms part
thereof, compounds which have a beneficial effect on the
cutaneous coating, such,és polypeptides or compounds con-
tainidg polypeptide fractions. However, it is known that,

as a general rule, polypeptides have a destabilizing ef-

‘fect on the Llipidic vesicles, with the inconvenient con-

sequence of an increase in the permeability.

Surpriéingly,'the Applicant Company has found
that the use of a specific group of Lipoproteinic compounds
as additives to the Lipidic phase of the spherules leads
to the fequired improvement in the topical effect without
the finding of a marked and prohibitive increase in the
bermeabitity, provided, hoyever, that a specified range
of proportions is adhered to in respect of these Lipo-

proteins.

In parallel with this surprising maintenance of
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the encapsulation capacity of Lipidic vesicles, the dis-
persion stability effect is retained.

The Llipoproteins according to the invention all
have, on the one hand, a lipidic portion by which they
are incorporated into the vesicular membrane and, on the
other hand, a proteinic part which is directed towards
the outside of the said memb(ane and which will thus be
capable, during application to the cutaneous coating or
to the hair, of acting directly on these.

The subject of the present invention is therefore
the new industrial product constituted by a cosmetic or
pharmaceutical composition consisting of a dispersion; in
an aqueous medium D, of Lipidic spherules constituted by
organized molecular layers encapsulating an aqueous phase

E, the constituent Lipid(s) of the said layers being one

.or more ionic or nonionic amphiphile(s) which is charac-

terized in that the Lipidic phase itself of the said
spherules is combined with at least one Lipoprotein free
from any sulphydryl functional group and chosen from mono-
or polyacylated derivatives of amino acids or of polypep-
tides in which the acyl residue R-CO contains a C43-Cq9
hydrocarbon chain R, at least one of the functional groups
which connects the polypeptide chain or the amino acid
residue to the Lipophile chain being an amide functional
group, it being possible for the carboxylic functional
groups of the polypeptide chain or of the amino acid

residue to be, where appropriate, partially or completely
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neutralized by one or more alkali metal cations, or an
ammonidm ion or substituted ammonium ion der{ved from an
amine, the said Lipopfotein(s) being p}esent in a pro-
portion of 1 to 15% by weight relative to tﬁe total weight
of the Lipidic phase jtseLf.

In this definition, throughout the description,

and in the claims, "lipidic phase itsetf" is the name

given to the quantity of the Lipids which constitute the

walls of the veSicLes.

Preferably, the acyl residue(s) of the lLipoproteins

employed is (or are) chosen from the palmitoyl, myristoyl,

'stearoyl, oleoyl, Linoleoyl' and Linolenoyl residues.

The proteinic chain of the Lipoproteins employed
js derived particularly from collagen or from hydroxy-
proline.

Among the individual Lipqproteins which can be
employed for imp(émenting the bresent invention, there

may be mentioned the collagenic palmitoyl Lipoamino acid,

‘the 0,N-dipalmitoyl derivative of hydroxyproline, hydroxy-

proline Linoleate, sodium stearoylglutamate, collagen

stearoyl,tr{peptiderand collagen oleoyl tetra- and penta-
peptide. o

- The range .of proportions which is specified for
therl{poprcteins (1 to 15% by weight‘relative to the
Lipidic phase itself) results from an optimum comproﬁise
between obtﬁining—an appreciable cosmetic effect of the

Lipoproteins introduced and_the retention of the
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impermeability of the vesicles within acceptable Limits.
1f the proportion of Lipoproteins were chosen with a value
of less than 1%, the cosmetic effect would no longer be
observed. On the other hand, were this proportion to
exceed 15%Z, the permeability of the vesicles would be

too high to enable them to be suitably used.

Any of the processes known previously and descri-
bed may be employed in order to produce the dispersion of‘
the Lipidic spherules in the aqueous phase D.

It is possible, for example, to employ the pro-
cess which consists in dissolving the Lipids in a volatile
solvent, in forming a thin film of Lipids on the walls of
a flask by evaporating the solvent, in introducing into
the said flask the aqueous phase E to be encapsulated and
in agitating the mixture mechanically until a dispersion
of spherules of the desired size is obtained; in this case,
the agqueous phases D and E are necessarily identical.

- It is also possible to employ the process des-
cribed in French Patent No. 2,315,991, which consists
in forming a planar Lamellar phase by introducing the
aqueous phase to be encapsulated E into the liquid lipids
at a temperature slightly above the melting temperature of
the Lipids, in then adding to the lLamellar phase obtained
an aqueous dispersion phase D, which may be identical or
not identical with the aqueous phase E, and in agitating
vigorously, for example mechanically, in order to produce

the conversion of the planar Lamellar phase into a
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dispersion, in the aqueous phase D, of Lipidic spherules
encapsulating the aqueous phase E. According to the means

employed to produce the dispersiqnr(uLtradisperser, homo-

genizer and/or ultrasonics) and depending on the duration

of agitation (from 15 minutes to a few hours), spherules
are bbtained, whose mean diameter varies approximately from
0.025 to 5 microns.

The abovementioned process is particularly suit-

rabLe whén it is desired to employ multilamellar spherules.

In the case where unilamellar spherules are desired, the

process described in French Patent Number 2,543,018 may

- be employed to prepare them; according to this process,

the Lipids*intended'fo form the Leaflet of the vesicles
are Hissotved in.ét least one water-insoluble solvent;
the Lipidic solution in the liquid state is packaged in

a re;eptaclé, at a prgsSQre P4 and at a temperature 04;
the aqueous phase to bé encapsulated E is packaged at a
pressure P2 and at a téﬁperature 92, and the Lipidic
solution:is ihjectedrinto theraqueous phase so that the
solvent(s) of the Liﬁidic solution vaporize(s) on coming
into Eon@act with the said adueous phase, the said in-
jectionrﬁeing carried Qut at a reduced flow rate in order
to form droplets iﬁitially, the pressure P2 being lLower
than the pressure Pq and lower than the vapour pressure
of the solvent(s) in the said droplets at the temperature
82.

The Lipoproteins according to the invention may
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be added at any time before the formation of the vesicles,
that is to say, during the passage through the formation
of a Lamellar phase, either before the preparation of the
said Lamellar phase, or after.

The Lipids employed for the preparation of the
spherules are ionic or nonionic amphiphiles of natural or
synthetic origin comprising, per molecule, one or more
tinear or branched, saturated or unsaturated, hydrocarbon
chain(s) containing particularly from 8 to 30 carbon atoms,
such as the oleyl, lanolyl, tetradecyl, hexadecyl, iso-
stearyl, lauryl or alkylphenyl chains, and one or more
hydrophilic group(s) taken from the hydroxyl, ether, car-
boxyl, phosphate and amine groups.

Among the ionic amphiphiles, the use of natural
phospholipids (for example egg or soya lecithin or sphin-
gomyelin), or of synthetic phospholipids (for example di-
palmitoylphosphatidylcholine or hydrogenated Lecithin) is
preferred; it is also possible to employ amphoteric com-
pounds containing two lipophile chains or a combination
of two long-chain organic ions of opposite signs, as well
as anionic compounds.

Among the anionic compounds, mention will be made
of those described in the Luxembourg Patent Application
No. 85/971 filed on 23 June 1985 and represented by the

formula:
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RiCHOH-CH-COOH

R,-CONH

4
in which formula:
- R4 deﬁotes a C?-C21 alkyl or alkenyl radical;
- R2 denotes a Cf-C31 saturated or unsaturated hydro-
carbon radical; and
- M denbtes H, Né, K, NH4 or a substituted ammonium ion
- derived from an amine. | | |

The anionic compounds defined in the preceding
paragraphrméy be obtained by the préparative process re-
ferred to in French Patent Application 2,588,256.

In the case of the nonionic amphiphiles it i§
preferred thét the hydfophilic groups should be polyoxy-

ethylena;ed or polyglycerolated groups, or groups derived

~from esters of polyols, oxyethylenated or otherwise, or

else hydroxyamide derivatives. Advantageousty, these

nonionic Lipidic compounds are chosen from the group con-

sisting of
- Llinear or branched polyglycerol ethers, of formulae:
R4-(0¢H2-fH-CH2+“0H_
OH

and
CHZOH
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respectively, i being a mean statistical value of between

1 and 6, R4 being a saturated or unsaturated, linear or

branched aliphatic chain containing from 12 to 30 carbon

atoms, the hydrocarbon radicals of Lanolin alcohols or the

2-hydroxyalkyl residues of lLong-chain a-diols;

- Llinear or branched polyglycerol ethers containing two
fatty chains;

- polyoxyethylenated fatty alcohols;

- polyoxyethylenated sterols;

- polyol ethers;

- esters of polyols, oxyethylenated or otherwise and, in
particular, polyoxyethylenated sorbitol esters;

- glycolipids of natural or synthetic origin, for ex-
ample cerebrosides;

- hydroxyamides such as those described in Luxembourg
Patent Application No. 85/971 filed on 23 June 1985

and represented by the formula:

RI—CHDH—CH—-COA

Ré—CONH

in which formula:

- R4 denotes a Cp-C2q alkyl or alkenyl radical;

- Rz .denotes a C7-C3q saturated or unsaturated hydro-

carbon radical;

- (OA denotes a group chosen from the following two

groups:
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- a residue CON-B

el

- R3
B be#ng a radical derived from mono- or poly-
hydroxylated pfimary or secondary amines and
R3 dénoting a hydrogen atom or a methyt,
| ethyl or hydroxyethyt radical;
- €00z, Z denoting the residue of a C3-C7 polyol.
. In a known manner,'various other additives may
be combined with the Lipidic compounds in order to modify
the perméability of a sufface éharge of the spherules;
In this connection,rmeﬁtibn will be made of the optional
addition of lLong-chain alcohols and diols, of stero}s,
for exampte cholesterol andrB~sitosteroL, of Long-chain
amines, of hydroxyalkytamines, of polyoxyethylenated
fatty émines, of Long-chain aminoalcohol esters, of their
salts, of phospﬁoric esters of fatty alcohols, for example
sodium dfcetylphosphate and of alkyLsuLphates; for example
sod{um'cetylsulphate; and of ionic derivatives of stgroLs.
from 0.5 to 25% by weight of amphiphile(s) rela-
tive to the totaL'Qeight of the dispersion of spherules

to be obtained may be advantageously employed to form the

”dispersioﬁ of spherulés.

Arrangements may be made for the walls of the

~spherules to contain at least one active Liposoluble sub-

stance such as, for éxample, a keratolytic agent such as
retinoic acid, or an,ahti-inftammatory agent such as

B-methasone 17~valerate, or else an antioxidant such as
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vitamin E and its acetate or ascorbyl palmitate, which is
of particular interest when topical applications are en-
visaged.

It is also possible to arrange for the aqueous
phase E to be encapsulated in the spherules to be an aqueous
solution of active substance, preferably isoosmotic rela-
tive to the phase D of the dispersion. The D and E phases
may be identical.

The aqueous phase E encapsulated in the spherules
or the outer aqueous phase D contains, for example, at
least one water-soluble cosmetic substance taken from the
group consisting of humectants such as glycerine, sorbitol,
pentaerythritol, inositol, pyrrolidonecarboxylic acid and
its salts; artificial tanning agents such as dihydroxy
acetone, erythrulose, glyceraldehyde, y-dialdehydes such
as tartaric aldehyde, optionally combined with other skin-
colouring agents; antisolar agents, antiperspirants, de-
odorants, astringents; freshening, tonic, cicatrizing,
keratolytic or depilatory products; extracts of animal or
plant tissues; perfumed waters, water-soluble colorants,
antidandruff agents, antiseborrhoeic agents, oxidizing
agents such as hydrogen peroxide, and reducing agents such
as thioglycolic acid and its salts.

In the case of a composition which may be employ-
ed in pharmacy, the aqueous phase E encapsulated in the
spherules or the outer aqueous phase D preferably contains

at least one product taken from the group consisting of
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vitamins, hormones, enzymes, such as supefoxide dismutase,
vaccines, antiinf[ammato?ies such as hydrocortisone,
antibiotics and bactericides.

Provision may also be made for the aqueous phase

D surrounding the spherules to contain at lLeast one water-

immiscible Liquid phase L dispersed in the said aqueous

phase D. This water-immiscible Liquid phase L may be an

oil or a constituenﬁ taken from the group consisting of
hydrocarbons, halogenated hydrodarbons, polysiloxanes,
organic acid esters, ethers and polyethers. Advantageously,
fhe quantity of water-immiscible Liquid phase L dispersed

in the aqueous phase D is between 2 and 70% by weight
relative fo the total weight of the composition, the

relative weight proportion of amphiphile Lipid constit-

uent(s) of spherules relative to the dispersed water-

'-immiscibLe'Liqdfd,phase(s) being between 0.02/1 and 10/1.

The 6iL used in order to be dispersed in the

aqueous phase D is advantageously taken from the group

consisting of the esters of fatty acids and of polyols,

especially [iquid triglycerides, and of esters of fatty
acidsrand of branthed.alcohols of formula R5-C00R6; in
which forﬁu(a Rs denotes the residue of a higher fatty

acid containing from 7 to 19 carbon atoms and Rg denotes

a branched hydrocarbon chain containing from 3 to 20 carbon
atoms. In such case, if the oil is an ester of fatty

acids and,of'poLyoLs; it is preferable that it be chosen

from the group consisting of sunflower, corn, soya, marrow,
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grapeseed, jojoba or sesame oils andrgLyceroL tricapro-
caprylate; if, on the other hand, the oil is a higher
ester of fatty acids and of a branched alcohol, it is
preferable that the said oil be purcetlin oil.

In order to form the water-immiscible Liquid phase
L it is also possible to choose, advantageously, hexa-
decane, Liquid paraffin, perhydrosqualene, perfluorotri-
butylamine, perfluorodecahydronaphthalene and volatile
silicone oil.

Provision may also be made for the aqueous phase
0, which surrounds the spherules, to contain at Least one
adjuvant taken from the group consisting of opacifiers,
gelling agents, flavours, perfumes, sunscreens and color-
ants, it being possib(e for those of these adjuvants which
are Liposoluble to be dissolved in the water-immiscible
ligquid phase L dispersed in the aqueous phase D, in the
case where such a dispersion is employed.

- If the water-immiscible liquid dispersed and ad;
ded to the continuous aqueous phase which surrounds the
spherules is to contain dissolved adjuvants, the dis-
solving of these adjuvants is carried out before the dis-
persion is produced.

Such adjuvants may be, for example, sunscreens,
such as 2-ethylhexyl para-dimethylaminobenzoate, or sub-
stances intended to improve the condition of dry or senile
skins, especially nonsaponifiable materials such as the

nonsaponifiable materials from soya, avocado, tocopherols,
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vitamins E and F, and antioxidants.

The dispersion of oil in water which constifutes
the outer mediuﬁ 6f the dispersion of spherules may con-
tain af least one additive, particularly a geLLihg agent

or a perfume. 'The additive is added to the dispersion at

~the same time as the oil. The gelling agent may be in-

troduced at a concentration ranging between 0.1 and 2%,
these percentages being expressed on a weight basis rela-
tive to the total weight of the composition. Among the

gelling agents which méy be employed there may be men-

tioned cellulose derivatives such as hydroxyethyl cellulose,

VSYnthetic poLymers, seaweed derivatives such as satiagum

or natural Eésins such as tragacanth. As gelling agents
it is preferable to employ hydroxyethyl cellulose, the

crosslihked'poLyaCrylic acid sold by Goodrich under the

trade néme'"CarbopoL 940", Satiagum or else tragacanth.

When a composition containing a dispersion of

uaterlimmiscible Liquid(s) is produced, it is found that

this dispersion is stable without the use of emulsifier.

If the dispersibn of spherules contains spherules
of a number of types, for example niosomes and liposomes,
the two types of spherules are prepared separately and
the two dispersioné are mixed.

In ofderrto_itfustrate thg subject of the present
inventfon better an indication will now be given of the
résults of tests demonstrating that the introduction of

Lipoproteins according to the invention into the Lipidic



phase of spherules in dispersion in water maintains a
permeability and a degree of encapsulation which are
wholly acceptable in the case of these spherules, as long
as the upper Limit of the specified range of the percen=-
tages of these lipoproteins is not exceeded.

These tests are summarized in the table below.



Lipidic phase consisting

A, Ch and X, the 7 Swelling with Permeability (%)
weight ratio A/Ch being glucose 1in after (n) days
1/1 . | ul per mg ‘
Weight percen- of Lipidic
X tage of X rel-| phase _
ative to ' (n) =01 ({n) =811 (n) = 15
(A+Ch)
, 5 9.1 0 S 8
B 10 9.5 0 4 9
15 8.5 1 9 14
20 (=*) 5.8 13 20 i 24
5 6.2 1 3 )
c 10 6.7 1 25 34
20 (*) 3.5 31 42 57
D 10 - 11.8 10 16 18
E 10 16,5 S 5 5
F 10 9.6 10 13 14
G 10 : 9.8 3 11 17
(*) Comparative experiment not forming part of the invention




In this table, the abbreviations A, Ch, B, C, D,
E, F and G have the following meanings, respectively:

A = Nonionic Lipid denoted by the following formula:

R —QOCHz-i“}F-OH

H,0H

5 in which R = Cq4H33 and n is a mean statistical
value equal to 3.
Ch = Cholesterol
B = Collagenic palmitoyl Lipoamino acid, denoted by the

formula:
CH3-(CHZ)IA-CD-NH-CH-COOH

|

Reol1

10

in which RggLy is the collagen polypeptide residue,
this product being marketed by Rhone-Poulenc under
The name "PCo".

C = The O,N-dipalmitoyl derivative of hydroxyproline,

15 denoted by the formula:

H
CH3-(CH2)14-C00-? THz

H,C CH-COOH

2

CO-(CH2)14-CH3
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of moLecuLar weight_éO?,rtherlipidic ahd proteinic
fractions representing 79 and 21% by weight res-
pectively, this acid being marketed by Rhéne-Poulenc
under the name "D.P.H.P.".

D = Hydroxyproline Linoleate marketed under the name
"Aminoefaderma" by Vevy.

E = Sodjum stearoylglutamate marketed by Ajinomoto under
the name "Aéylglutamate'H.S.11"

F = Collagen stearoyltripeptide marketed under the name
"Lexein A 200" by Inolex.

G = CqLLagen oleoyltetra- and pentapeptide marketed”under
-thername "Lamepon L PO" by Grunau.

A few'examplés of preparation making use of.  the
invention and a few examples of formulation illustrating
the use of tﬁe dispersions of spherules according‘to the
invention uillrbe given below.

The preparation of the cosmetic or pharmaceutical
formulations given in the examples below is carried out
in 1 or 2 stages.

In a first stage, an aqueous dispersion is manu-

~factured according to the process described in French

Patent 2,315,991,
The aqueous dispersion of Lipidic spherules is
prepared from:

-~ a nonionic or anionic or amphoteric amphiphile

lipid,

- a Lipoprotein containing one or more acidic
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functional groups which are free or neutralized in the
form of salts,
- a sterol, optional, and preferably cholesterol,
- optional active substances of Liposoluble nature
5 and/or of water-soluble nature and of demineralized water.
In a second stage, optional, depending on the cos-
metic or pharmaceutical nature of the formulation, a
water-immiscible Lliquid phase may be added to the outer
medium.
10 It is also possible to add various cosmetic ad-
ditives such as perfume and gelling agents, for example.

EXAMPLE 1: CARE CREAM FOR DRY SKINS

1st stage of preparation:
The foLLowing'materiaLs are weighed in a stainless
15 steel beaker:
- nonionic amphiphilic Lipid of
formula R-—(OCHZ-CH)FnﬂH
- Loon

20 (in which formula R is a hexa-
decyl radical and A has a mean
statistical value equal t0 3).ccccecccocss 3.5 g
- cholesterol.eeeeceeccoonoccasonococoononaoncasna 3.5 g
The mixture of these two materials is produced
25 by melting at the temperature of 110°C under a nitrogen
atmosphere, and then the temperature of the molten mixture

is brought down to 80%c. 1 g of the collagenic palmitoyl
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Lipoamino acid marketed under the reference "PCO" by
Rhéne-Poulenc, of formula 'CHB-(CH -CO-NH-FH-COOH

R

2)14
7 coll

in which formula Reg( is a collagen poL}peptide residue,
fs then added.

After the mixture of’the three materials has been
homogenizéd at the temperature of 80°C, 3 g of glyqérine
dissolved in 20 g of demineralized water are added.

The mixture obtained is homogenized at the tem-
perature ofVSOOC.,

| The following maferiats are then added:
- méthyL para-hydrobegnzoate
(StaBilizZer)eveeeessesensassacanneananas 0.3 g

- demineralfzéd'uater.;..................;.22.5 g

The mi#ture.is homogenfzed at the temperature of
80°¢c by'meahs of é "Virtis" ultradisperser until tﬁe
mean size of the vesicles obtained is 0.5 micron.

- 2nd stage of preparation:

25 g of sesame oil are addéd to the mixture ob-
tained. The whole isrsubjected to the action of a
"Viffisf ultradisperser until the globules of oil have a
mean'diameter'of about 1 micron.

Lastly, the following materiats are added:

- PErfUMEe.eevececanccanascsssscancecsees 0.4 g

- crosslinked polyacrylic acid sold by

: Goodrich under the trade name

"Carbopot 940"..I.........V...‘......Illl 0.74 g
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This cream, appltied in topical use once daily in

dry-skinned individuals, gives satisfactory results after
20 days' application.

EXAMPLE 2: CARE BASE FOR FINGERNAILS

The following materials are weighed in a stainless
steel beaker:

- nonionic amphiphilic Llipid of

formula R -—4OCH2-CH}K—OH
CHZOH
(in which formula R is a hexadecy!l
radical and A has a mean statis-
tical value equal to 3)..cccocooccacccasns 8.5 g

- cholesterol..c.ccceccccacocaonnoocscosans 8.5 g

The mixture of these two materials is produced by
melting at the temperature of 110°%c under a nitrogen atmos-
phere, and the temperature of the molten mixture is then
brought down to 70°C and 3 g of sodium stearoyl-glutamate
sold by Ajinomoto under the name "Acylglutamate HS11" are
added.

After the mixture of the three materials -has been
homogenized at the temperature of 70°C, S g of glycerine
dissolved in 50 g of demineralized water are added. The
mixture obtained is homogenized at the temperature of 70%c.

The following materials are then added:
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- methyl para-hydroxybenzoate
7(sfabiLizer)........;....;............ 0.3 g
- demineralized water;....- ..... cecscocaa 24.3 g
- perfume..;........;.,................. 0.4 ¢
7 The mixture is homogenized at the temperature
of 70%C with the aid of a "Virtis" ultradisperser until
the mean size of the vesicles obtained is about 0.3
micron. |
After twice-daily application of the care base
for ffngernails, at the end of several days, a smoothing
and a hardening of‘the surface of the fingernails are
observed.

EXAMPLE 3: CONCENTRATE FOR THE TREATMENT OF IRRITATED

SKINS .

The prLouing materials are dissolved in 200 ml
of a solvent mixture (chloroform/methanol.in the ratio
2/1) in a 1-Litre round-bottomed flask:

. - soya lecithin sold under the trade

name "Epikuron.E 200" by Lukas

Heyer..;....................;......... 2.0 g
= ChOLleSteroleceeeeceseoenenaescasannens 4.0 g
E- DL-a-tocdpheroL....................... 1.0 g
- hydroxyproline Linoleate (product

marketed under the name "Amino-

efaderma” bf VEeVYecavosnsoansunoscnnnnss 1.5 g
The solvent is evaborated off with a rotary evap-

orator and the last traces of solvent are removed by
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using a rotary pump for one hour. The combination of
Lipids obtained is placed in contact with 40 g of de-
mineral ized water mixed with 3 g of glycerine. The mix-
ture is homogenized at the temperature of 40°C.

The following materials are then added:

- methyl para-hydroxybenzoate

(stabilizer)...ececcanccoccoconcoonccas 0.3 g

- demineralized watercceccocooccccasceas 37.5 g

- perfuUmMe.cceeeseccccscccscoccanconccsscaoa 0.7 g

The whole is subjected to the action of an ultra-
disperser of the "Virtis" type until the mean size of the
vesicles obtained is less than a micron.

The fluid dispersion obtained may be applied to
the skin by spraying from a pump bottle.

This cream, employed as a topical application
twice daily in subjects with an irritated skin affected by
acne, reduces the irritation after one or two weeks' ap-
plication.

EXAMPLE 4: LIPOSERUM FOR HARDENING THE SKIN

The following materials are weighed in a stain-
less steel beaker:
- nonionic amphiphilic Lipid of
formula R~ -
(OCH2 fH)ﬁ_'OH

CH2OH

(in which formula R is a hexadecyl
radical and A is a mean statistical

value equal to 3)..cccccccooonacsacsae Dol @
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.— choLesteroL;................... ..... . 5,4 g

The mixture of these two materials is producéd
byrméttihg ét the temperature of 110°C under a nitrogen
atmosphere, and then the temperature of the molten mix-
ture is brought down to 75°C and 1.2 g of a coLLagéﬁ

stearoyl tripeptide marketed by Inolex under the trade

‘name "Lexein A 200" is added. The mixture is homogenized

at the temperature of 75°C.
; A part.of the équeous phase consisting of the
following is then added: |
- gLycér{né.........;.................. 3.0 g
- deﬁineralized Watelecieeasesaaananesee 17.0 g
- adueous.solufion obtained by grinding
anima(rptacental tissues, marketed
Sy'Gattefosserunder'the trade name
"Phylderm"..eioeeneereenrencnnaneeaas . 20.0 g
The mixture bbtaingd is homogenized at the tem-
perature of 70°cC.
The_tenpefature is brought down to 60°C and
20 g of an aqueous solution containing 1% of monomethyl -

trfsilanol mannuronate sold by Exymol under the trade name

"Algisium" are added. The mixture is homogenized at the

temperature of 60°C with the aid of.a "Virtis" ultra-

disperser until the mean size of the vesicles obtained

is about 0.5 micron. At this stage of manufacture, the

dispersion is cooled to ambient temperature and its pH

is adjusted to 5.5 by adding an aqueous 0.1 N sodium
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hydroxide solution.

0.15 g of a stabilizer sold by Rohm and Haas under
the trade name "Kathon CG", dissolved in 1 g of deminer-
alized water, is then added. 10 g of an aqueous solution
containing 5% of bovine serum albumin, marketed by Sitab
are then added. The mixture obtained is homogenized and
6 g of volatile silicone oil are added. The whole is
subjected to the action of aa ultradisperser until the
globules of oil have a mean diameter of less than a micron.

Lastly, the following materials are added:

- polyglucose containing a Linear chain

sold by Alban Muller under the trade
name "Amigel Poudre”...ccccecccaon ose 0.1 g

- demineralized water.....QeSceccccosas 100 g

After application twice daily for 3 weeks, a har-
dening of the skin is noted.

EXAMPLE 5: MILK FOR THE CARE OF DRY SKINS

1st stage of preparation:

The following materials are weighed in a stain-
less steel beaker:
a) nonionic amphiphile Lipid of formula:
R—0
ok ]
i
in whichs: 2
- R is a dodecyl radical;

- R' is an equimolar mixture of tetradecyl
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‘and hexadecyl radicals; and
- i has @ mean statistical value deter-
mined by nuclear magnetic resonance

EQUAEL £0 5.5 cucnvancnacanceenns 7.0 g

b)) collagenic palmitoyl Lipoémino acid marketed

under the reference "PCO" by Rh&ne-Poulenc,
of formula CHZ=(CH2)14-CO-NH-CH-COOH..... 1 g
R
in which R’is an amino acid obtained by the hydrolysis
of collagen.

After homogenization at 45°C, 3 g of glycerine

- dissolved ih 20 ¢ of'dgmineralized water are added. The

mixture obt;ined is homogenized at 9D°C; 0.3 g of methyl
paré-hydroxybenzoate'(stabilizer) dissolved in 37.4 g of
denineralizéd water -are then added.

The mixture is homogenized at 40°Cc by means of a
"Virtis" ultradisperser until the meén size of the spher-
ules obtained is 0.2 micron.

1.3 g of aqueous normal sodium hydroxide solution
are then added with stirring.

2nd stage of preparation:

15.0 grof sesame oil are added. The whole is sub-
jected.to'theraction of the "Virtis" ultradisperser so
that :he outer phase of the oil dispersion has globules of
oil Qhoge mean diameter is about 1 micron.

| Lastly,rthe fotlouing materials are added:

-per'fume..n..o.o..l;.--.-n...-'..-...-...c..- D-‘g
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- crosslinked polyacrylic acid sold under

the trade name "Carbopol 940" by

GOOdriCh.euceeeeaaeaaaaascoccaooncacsncccnsncaan 0.4 g
~ triethanolamine.seeeess ecccccana eecscscaacoca o 0.4 g
5 - demineralized water...ecccceco ceeasevnaocseoso 13.8 g

This milk, applied in topical use once daily in
dry-skinned subjects, gives satisfactory results after
two weeks' application.

EXAMPLE 6 - CARE CREAM FOR SKINS AFFECTED BY ACNE

10 The whole preparation of this cream was carried
out in the yellow Light of a sodium vapour Lamp.

1st stage of preparation:

The following materials are dissolved in 200 mt
of a solvent mixture (chloroform/methanol in the ratio

15 1/1), in a 1-Litre round-bottomed flasks:

- nonionic Llipid of formula: -
R—+—0-CH2-fH)E—0H
CH
20H

in which R is a hexadecyl radical and A has a mean statis-
20 tical value equal to 3.escccoovcoocconcnoonccoan 3.8 g
- cholesterol.ceeececccecnncsncoconnoaccccanoonacos . 3.8 g
~ acyl glutamate HSqq marketed by
Ajinomoto, of formula:

P L

25 Na "ooc—cHz—-CHZ—CH—coo' H
H—COR
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" where R is a stearyl radfcat;............... 0.4 g
- retinoic acid sold by.Roche under the trade
name "Tretinoine".i.eieeeeeeaneceacncnceanns 0.025g
The solvent is evaporated off with a rotary evapo-
rator and the last traces of solvent are removed with a
rotéry pump for 1 hour.

The combination of Lipids obtained is pLaced-in

'cbntactruith 20.0 g of deminéraLized water mixed with

3.0 grof'g[ycerihe. The mixture obtained is homogenized

at 80%c. 0.3 g of methyl parahydroxy-benzoate (stabilizer)

dissolved in 38.675 g of demineral-ized water is then added.
The mixture is homogenized at 60°C by means of a

"Virtis" ultradisperéer until the mean size of the

spherules obtained is about 0.3 micron.

2nd phase of preparation:

15 g of glyceroLrtri;aprocaprylate“are added.

The whole is subjected to the action of the "Virtis"
ultraaisperser so that the outer phase of the oil dis-
persion hasroiL globules whose mean diameter is about 1
micron;

Lastly, the following substances are added:

fperfqme.-f----.-...-....;---c.-.--o.---.o-.- 0.49

.= crossl.inked poLyécrylic acid sold under the

trade name "Carbopol 940" by Goodrich....... 0.4 g
= triethanolamine..ceccececssccesceasosccscnscscencacas 0.4 g
- demingralized WAteleueoeeceoasesocsanscnnsnsnae 13.8 g

This cream;'employed in topical application twice
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daily in subjects whose skin is affected by acne, enables
appreciable improvement to be obtained after two weeks'
application.

EXAMPLE 7 - AQUEOUS DISPERSION OF SPHERULES FOR FACE CARE

The following materials are weighed in a stainless
steel beaker:
- nonionic amphiphile lipid employed in
Example S5......cccciueeeccenccosoonccoccnancoonsa 5.6 g
- cholesterol.ceeeacennan seeccsccosencccasssso 1.6 g
- coltagenic palmitoyl Lipoamino acid marketed
under the reference "PCO" by Rh8ne-Poulenc,

of formula CH3-(CH2)14-CO-NH-CH-COOH

in which R is an amino acid obtained by the
hydrolysis of collagen....cccooooccocoonncce 0.8 g
After homogenization at 95°C, 5.0 g of glycerine
dissolved in 20.0 g of demineralized water are added.
The wixture obtained is homogenized at 95°¢C.
0.3 g of methyl para-hydroxybenzoate (stabilizer),
dissolved in 50.7 g of demineralized water, are then added.
The mixture is homogenized at 40°¢ by means of
a "Virtis" ultradisperser until the mean size of the
spherules obtained is 0.2 micron. 1.0 g of an aqueous
normal sodium hydroxide solution is then added with stir-
ring.
Lastly, the following substances are added:

~ PErfUME .. eeeeocneeaccsaccoconacaccasnonanonass 0.2 ¢
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- crosslinked polyacrytic acid sold under the

‘trade name “"Carbopol 940" by Goodrich....... 0.2 ¢
- triethanolamine.....ciecutrvenaccenccnncanan 0.2 g
- demineralized Uater.. ------- Ce s e v e senosssanass 14.4 g

This dispersion, employed in topical application

for face care once dafty, gives a highly satisfactory

result after two weeks' appLication.

EXAMPLE 8 - VESICULAR CORTICOID PREPARATION

‘The following materials are weighed in a stainless
steel beaker:
- nonionic ambhiphilic Lipid employed. in
Example S.ceeececcacecncccccanscncscnccancnse 7.6 g
- collagenic palmitoyl Lipoamino acid of formula
CH3-(CH2) 14-CO-NH-CH-COOH
’ R
in whieh R is an Amino acid obtained by the hydfolysis
of collagen
(marketed under the name "PCO" by Rhdne-
POULENC) teeeeenanesoecncencnnaanacasacasanns 0.4 g
- B-methasone 17-val§rate (prﬁduct marketed byr
LBPKS) e eueeneennaensaceesnsnessasnsnnnnaneee  0.08 g
The mixture of these three products -is produced
by meLting at 90°¢C. 20 g of demineralized water are
addéd, rThe mixture obtained is homogenized at 90°cC.
The following materials are then added:

- methyl para-hydroxybenzoate (stabilizer).... 0.3 g
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- glycerin@ee.eeeeeeceans esecccossasscccecacss - 5.0 g
- demineralized water..... cccsocos e seeococccnce 52.02g

The mixture is homogenized at 40%¢ by means of
an ultradisperser of the "Virtis" type until the mean
size of the vesicles obtained is 0.2 micron.

0.5 g of an aqueous normal sodium hydroxide
solution is then added with stirring.

Lastly, the following materials are added:

- crosslinked polyacrylic acid sold under the

trade name "Carbopol 940" by Goodrichaocooceso 0.4 g
- triethanolamine..c.eeecannccos ccceccaacacae ooa 0.4 ¢
- demineralized water....cccocoaccccoonsacccance 13.3 g

This preparation, employed in topical application
twice daily in subjects affected by dermatitis, enables
an appreciable improvement to be found after a few days'
application.

EXAMPLE 9 - AQUEOUS DISPERSION OF LIPIDIC VESICLES

The following materials are dissolved in 200 mi
of a solvent mixture (chloroform/methanol in the ratio
1/1) in a 1-litre round-bottomed flask:

- nonionic amphiphilic Lipid employed in
Example S5...ceceeeccececncconcocccocnoncaacans 7.6 g
- collagenic palmitoyl lipoamino acid of formula
CH3-(CH2)14~CO~-NH-CH-COOH
R
in which R is an amino acid obtained by the hydrolysis

of collagen
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(marketed under the name "PCO" by RhGne-
‘-PouLenc),................. ..... cececenccanana 0.4 g
- aQtocopheroL acetate (product marketed by
Rocﬁe) .......... ...;a........;....., ......... 0.2 g
5 - a-tocopherol (product marketed by Roche).... 0.2 ¢
- ascorbyl palmitate (product mérketed by
Roche)............;...........}............. 0.4 g
The solvent is evaporated off with a rotary ev-
aporator and the last traces of solvent are removed with
10 a rotary pump for 1 hour. The combination of Lipids ob-
tained is placed in contact with 20 g of demineralized
water. rThe mixture obtained is homogenized at 90°%c.
The following materials are then added:
- methyl para-hydroxybenzoate (stabilizer).... 0.3 g
15 - gLyceriné................................;.. 5.0 g
- - deminer;(ized WAteleeeoeseccennsasnasscnnnans 50.8 g
The mixture is homogenized at 40°C by means of a
"Virtis" ultradisperser until the mean size of the
vesicles obtained is 0.2 micron.
20 ) 70.5 9 of aqueous normal sodium hydroxide solution
is then added with stirring.
Lastly, the foLLouing materials are added:

- crosslinked polyacrylic acid-sold under the

name "Carbopol 940" by GOOdriCh.ceecececescass 0.4 g
25 = tfiéthanolamine,...;;....................... 0.4 g
- demineralized Watere.veeeeeosaceaosaccacecasns 13.8 g

This dispersion, employed in topical application



once daily in subjects who have a skin exhibiting some
signs of aging, gives satisfactory results after four

weeks' application.
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CLAIMS

1. Cosmetic or pharmaceutical composition consisting

of a dispersion, in an aqueous medium D, of Lipidic spher-

ules constituted by organized molecular layers encapsu-

Lafing an aqueous phase E, the constituent Lipid(s) of

the said layers being ionic or nonionic amphiphiles, which

_is characterized in that the Lipidic phase itself of the

s#id'spherules isrcbﬁbined with at least one Lipoprotein
free from any sulbhydr}i functional group and chosen from
mono- or polyacylétedrderivatives of amino acids or of
polypéptides in uhich the acyl residue R-CQO contains a
C13-C19 hydrocarbon chain R, at Léast one of the functional
grbups which connects the polypeptide chain or therémino
acid residue to thertipéphile chain being an amide func-

tional group, it'being possible for the carboxylic func-

. tional groups of therpotypeptide chain or of the amino

acid residue to be partially or completely neutralized
by one or more alkali metal cations, or an ammonium ion
or substituted ammonium ion derived from an amine, the

said Lipo-protein(s) being present in a proportion of 1

~to 15% by weight relative to the total weight of the said

Lipidic phase itself.

2. ' Cdmpositibn according to claim 1, characterized

in that the acyl residue(s) of the Lipoproteins employed

is (or are) ﬁhosen from the myristoy[, palmitoyl, stéaroyl,
oleoyL,rtinoleoyl and Linolehoytrrésidues.

3.- Composition according to either of ctaims 1 and
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2, characterized in that the proteinic chain of the Lipo-
proteins employed is derived from collagen or from hy-
droxyprol ine.

4. Composition according to claim 1, characterized

in that the Lipoprotein(s) employed is (or are) chosen
from the group consisting of collagenic palmitoyl lipo-
amino acid, the O0,N-dipalmitoyl derivative of hydroxy-
proline, hydroxyproline Linoleate, sodium stearoylgluta~-
mate, collagen stearoyl tripeptide and collagen oleoyl
(tetra- or pentalpeptide.

5. Composition according to one of claims 1 to &,
characterized in that the Lipids intended to constitute
the leaflets of the spherules are ionic or nonionic am-
phiphiles of natural or synthetic origin, containing, per
molecule, one or more hydrophilic group(s) taken from the
hydroxyl, ether, carboxyl, phosphate and amine groups.

6. Composition according to claim 5, characterized in
that the ionic amphiphiles are taken from the group con-
sisting of natural phospholipids such as egg or soya
lecithin and sphingomyelin, synthetic phospholipids such
as dipalmitoylphosphatidylcholine or hydrogenated Lecithin,
the amphoteric compounds and the anionic compounds.

7. Composition according to claim 5, characterized in
that the nonionic amphiphiles are taken from the group
consisting of:

- Linear or branched polyglycerol ethers, of formulae,



10

15

20

1

- 37 -

Rd-(ocnz-ca-cnf+30H
H
and 0
R440-CH,~CHy= OH

CH,OH

2

~respectively, A being a mean statistical value of between

and 6, R4 denoting a saturated or unsaturated, linear

or branched aliphatic chain containing 12 to 30 carbon

atoms, the hydrocéhbon radicals of Lanolin alcohols or

the Z-hydroxyalkyl residues of Long-chain a-diols;

linear or branched polyglycerol ethers containing two

fatty chains;

polyoxyethylenated fatty alcohols or polyoxyethytenated

sterol#;

polyol ethers;

esters of polyols, oxyethylenated or otherwise;

glycolipids of natural or synthetic origin;

the hydroxyamides denofed by the formula:
R1~-CHOH~-CH-COA

R2~-CONH

in which formula:

R1 dénotes a C7-C29 alkylL or alkenyl radical;
Rz denotes a C7-C34 saturated or unsaturated hydro-

carbon radical;
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- COA denotes a group chosen from the following two groups:

- a residue COT—B
R

3
B being a radical derived from mono- or polyhydroxy-
lated primary or secondary amines and Rz denoting
a hydrogen atom or a methyl, ethyl or hydroxyethyl
radical;
- €00Z, Z denoting the residue of a C3-C7 polyol.
8. Composition according to one of claims 1 to 7,
characterized in that the amphiphiles intended to form
the spherules are combined with additives taken from the
group consisting of long-chain alcohols and diols, of
sterols, of Long-chain amines, of hydroxyalkylamines, of
polyoxyethylenated fagty amines, of long-chain amino
alcohol esters, and their salts, of phosphoric esters
of fatty alcohols, of alkyl sulphates, and of ionic
sterol derivatives.
9. ) Composition according to one of claims 1 to 8,
characterized in that it contains from 0.5 to 25% by
weight of amphiphile(s) constituting the walls of spher-
ules, these percentages being expressed on a weight basis
relative to the total weight of the composition.
10. Composition according to one of claims 1 to 9,
characterized in that the walls of these spherules con-
tain at least one Lliposoluble substance such as, for ex-
ample, keratolytic agents, antiinflammatory agents and

antioxidant agents.
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11. Composition according torone of claims 1 to 10,
characterized in that the aqueous phase é encapsulated in
the'spherules is an aqueous solution of active substancé(s),
preferably isoosmotic relative to the phase D which sur-
rounds the sphergtes.

12. Cqmposition according to claim 11, characterized
iﬁ that the aqueous phases D and E are identical.

13. Compositionradcordiné to either of claims 11 or
12, characteriéed in that the aqueous phase E or the outer
aqueous phase D éontains at Least one water-soluble cos~-
metic substan?e taken from the group consisting of humec- -
tants, artificial tanning agents,,skin colouring agents,
antisolar agents, sunscreens, antiperspfrant agents, de-
odorants, astringenfs; freshening products, tonic pro-
dﬁcts, cicatrizing products, keratolytic products, de-
pilatory prbducts, perfumed waters, water-soluble color-
ants, antidandruff égents, antiseborrhoeic agents, oxi-
dizinb agents,'reducﬁng agents and animal or plant tissue
extracts. |

14, Composition according to either of cltaims 11 or

12, characterized in that the aqueous phase E or the outer

aqueous phase D contains at least one product taken from

the groupfconsistingrof vitamins,,hormones, enzymes,
vaccines, antiinflammatories, antibiotics and bacteri-
cides.

15. Composition according to one of claims 1 to 14,

characterized in that at least one water-immiscible liquid
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phase L is dispersed in the aqueous phase D.

16. Composition according to claim 15, characterized
in that it contains from 2 to 70% by weight of water-im-
miscible Liquid phase L relative to the total weight of
the composition, the relative weight proportion of am-
phiphile Lipid constituent(s) of spherules relative to
the dispersed water-immiscible Liquid phase being between
0.02/1 and 10/1.

17. Composition according to either of claims 15 or
16, characterized in that the water-immiscible liquid
phase L dispersed in the aqueous phase D is chosen from
the group consisting of oils such as esters of fatty
acids and of polyols, and esters of fatty acids and of
branched alcohols of formula Rg=COORg, in which formula
Rg denotes the residue of a8 higher fatty acid contain-
ing from 7 to 19 carbon atoms and Rg denotes a branched
hydrocarbon chain containing from 3 to 20 carbon atoms,
hydroEarbons such as hexadecane, liquid paraffin or per-
hydrosqualtene, halogenated carbides such as perfluoro-
decahydronaphthalene, perfluorotributylamine, polysiloxanes,
organic acid esters, ethers and polyethers.

18. Composition according to one of claims 1 to 17,
characterized in that the aqueous phase D contains at
least one adjuvant taken from the group consisting of
opacifiers, gelling agents, flavours, perfumes, sun-
screens and colorants.

19. Composition according to one of claims 15 to 18,
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_characterized in that the phase L contains at least one
perfume and/or one or more Liposoluble active substances.
20. Composition éccording to claim 19, characterized
7 in that the liposoluble substance consists of a sunscreen,
5 arsubstan;é intended to improve the condition of dry or

senile skins or an antioxidant.
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