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This is a continuation-in-part of U.85.8.N. 471,760, filed
January 28, 1990, now pending.

FIZ2LD OF TEHE INVENTION

This invention relates to skin care compositions

centaining retinoids which generally improve the quality
of the skin, particularly human. facial skin. More
- particularly, the present invention relates to chemically
stable skin care compositions comprising a water-in-oil
emulsicn and certain rétinoids_and to methods for making
such compositions.

Skin care compositions containing retincids have become-
the focus of great interest in recent years. Retinoic
acid, also known as Vitamin A acid or tretinoin, is well-
known for the treatment of such skin conditions as acne
and products containing retinecic acid are commercially
available in wvarious forms from the Dermatological
Division of Ortho Pharmaceutical Corporation. Such
products, for example, include Retin A% creams, an oil-in-
wvater emulsion of retinoic acid econtaining as an
oil-scluble antiox_idant, butylated hydroxytoluene ({BHT};

Retin A® liguid, a solution of retinciec acid in a

polyethylene glycol/ethancl solvent employing BHT as an
antioxidant; and Retin A* gel, which comprises retinoic
acid in & gel vehicle comprising ethyl alcochol as the
solvent, . hydroxyprepyl cellulese as the thickener or
gelling agent and BHT as an antioxidant. N
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These retinoic acid containing ?r@ducts have proven stable
and capable of providing active ingredients after extended
periocds of storage. ‘

More recently, however, wider use ef retincids has been
suggested for treatments other ﬁhan acne such as, for
exasple, the treatment of skin against phctoaging and sun
damage. Many individuals who have had a gocd deal of sun
exposure in childhood will show the following gross
cutanecus alterations in later adult life: wrinkling,
leatheriness, yellowing, looseness, roughness, dryness,
mottling (hyperpigmentation) and various premalignant
growths (often subclinical).  These changes are mnost
prominent in light-skinned persons who burn easily and tan
poorly. These cumulative effects of sunlight are often
referred to as "photoaging®. Although the anatomical
degradation of the skin is most advanced in the elderly,
the destructive effects of excessive sun exposure are
already evident by the second decade. Serious micreoscopic
alterations of the epidermis and dermis occur decades
before these become clinically wvisible. Wrinkling,
yellewing, leatheriness and loss of elasticity are very
late changes.

The preblem of skin aging is addressed in U.S. Patent No.
4,603,146 wheérein Vitamin A acid in an emocllient vehicle
ie suggested as a treatment. PFurther, in U.8. Patent No.
4,877,805, it is suggested that a number of retincids are
useful for restoring and reversing sun damage of human
skin.

When considering the use of retinoids in skin care
preducts, it is believed that certain retinoids such as,
for example, retinol (Vitamin A alcchel)}, retinal (Vitamin



i¢

is

20

25

30

- 3 =

A aldehyde) and retinyl esters such as retinyl acetate and
retinyl palmitate would be preferred over retineic acid.
A preferred form is retinel. This is because retinol is
an endogenous compound naturally occurring in the human
body and essential for good growth, differentiation of
epithelial tissues and reproduction. Retinol is also
preferred because it has a mpuch larger safety margin than
other retinoids such as retinoie acid. Additionally,
excess retinol is stored in the human body largely in an
inactive ester form, e.g. retinyl palmitate and, to some

‘extent, retinyl acetate. The aldehyde, retinal, also a

preferred form, is an active metabolite of retinol and is
needed for visual function. - Accordingly, attention has
turned toward formulating skin care compositions which
contain these preferred, naturally occurring retinoids.

In formulating products containing such retinoids, the
same properties sought with respect to the retinoic acid
formulas are desirable for other retinecid containing
compositions. Specifically, much attention is directed
toward providing a comp@sitioﬁ vhich is aesthetically
pleasing and which can deliver active ingredients after a
substantial shelf life. Not surprising, in formulating
products containing such retinoids, the art is led to the
experience gained in the already existing . formulas

.containing retinocic acid. Typically, such formulas

comprise oil~in-water emulsions wherein the retinoic acid
is carried within the oil phase and is protected from
oxidation by employing an oil-soluble antioxidant. With
respect to the form o©f the emuelsion, oil-in-water

-emulsions have been preferred in that, as compared to

water~in-ocil emulsions for example, <they are non-
ecelusive, non~greasy, compatible with other such emulsion
products, easy to remove from the skin and are regarded as
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more aesthetically pleasing as well as being more
economical to manufacture. With respect ¢to chemical
stability of the active ingredient, it has been
experienced that the retinoic acid in the oil phase is, in
the main, well protected by including in such oil phase an
oil socluble antioxidant.

Thus, for example, the aforementioned Retin A% cream is an
eil-in-water emulsion containing retineic acid and BHT, an
eil-socluble antioxidant. In U.S. Patent 3,906,108 there
is disclosed an oil-in-water emulsion of retinoic acid
which may include an oil-soluble antioexidant such as BHT
or dl-a~tocopherol and a chelating agent e.g.
ethylenediaminetetraacetic acid (EDTA). In U.S. Patent
4,466,805, a tanning composition is described which may
include, among other ingredients Vitamin A in an oil-in-
water emulsion containing Vitamin E and citric acid. 1In
U.8. Patent 4,247,547 still another form of a retinoic
acid écntaininq composition, namely a gel, is disclosed
and is protected by an antioxidant selected from the group
consisting of butylated hydroxytoluene, butylated
hydroxyanisole (BHA)}, ascorbic acid (Vitamin C), propyl
gallate, and a-toccpherol (Vitamin E).

The above-described retinoie acid eéntaining compesitions
have proven to be, or are said to be, chemically stable.
Therefore, a number of skin care products have appeared in
the marketplace incor?orating other retinoids, including
for example retinol, retinal and retinyl esters such as
retinyl acetate and ‘retinyl palmitate, and these
unsurprisingly emulate the formulas of the commercial
retinoic acid compositions i.e. are 0il-in-water emulsions
protected by oil-soluble antioxidants. Unfortunately and
unexpectedly, it has been discovered that for reascns not
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yet clearly understood, the other retinoids imn such
compositions quickly lose their activity and edther
oxidize or isomerize to non-efficacious chemical forms
with the result that the amount of retinocid actually
available to provide the beneficial effects of the product
is reduced, in an unacceptably shert period of time, to an
ineffective guantity and eventually to only trace
guantities.

Generally then, products containing retinoids have been
limited to eil-in-water emulsions and, with respect to
those other than retinoie acid, have suffered from
chemical instability. In a few instances, however,
products and/or suggestions for products have been made
vherein retinoids such as retinol, retinyl acetate and
retinyl palmitate are formulated in water-in-oil
emulsions.

Thus, for example, in U.S. Patent 4,826,828 it is
suggested that a stable composition comprising retinel,
retinyl acetate and retinyl palmitate may consist of
retinol in a water-in-oil emulsion wherein the emulsion
further include two oil-socluble antioxidants, BHT and BHA.

Further, Aven Products, Inc., ¢the assignee of U.S.
4,826,828, sells two skin care products called Bicadvance
and Bioadvance 2000. Each of these products is supplied
in two bottles, portions of which are mixed together just
prior to use. The first bottle contains what is called a
"gkin lotion™, while the second bottle contains what is
called a "fortifier®. The "skin lotion” is a water-in-oil
emuzlsion having a number ©f ingredients which include
water, emulsifiers, silicone and vegetable oils,
preservatives, emollients and butylated hydroxytoluene



10

i5

20

25

30

= § =

(BET)B The "fortifier" is a solution which contains a
number of ingredients including cyclemethicone (a silicone
oil), denatured ethanol, an emulsifier (Polysorbate 20),
retinol, retinyl acetate, retinyl palmitate, BHT and BHA.
When a specified portion of the "fortifier" is added to a
speéiﬁied portion of the %skin lotion" and mixed, there

results a water-in-oil emulsion which comprises retinoel,

retinyl acetate, retinyl palmitate, BHT and BHA, the
latter being cil-soluble antioxidants. The outer package
in which Bicadvance is supplied carries a statement which
says "Because BIOADVANCE begins to lose effectiveness
after one month, for maximum benefits, use a fresh supply
each month". It would appear from this statement that the
chemical stability of the retineids in the mixture of the
"skin lotion” and the "fortifier® is guite limited. The
fact that in both the BIOADVANCE and BIOCADVANCE 2000
products the "fortifier" ingredients must be mixed with
the %skin lotion” ingredients immediately prior to use
indicates that the resulting water-in-oil emulsion which
is applied to the skin also has limited chemical stability
of one or more of the ab@veaﬁenti@taed retinol, retinyl
acetate and retinyl palmitate.

Further still, U.S8. 4,720,353 to Bell discloses water-in-
oil emulsion carriers for variocus medicaments and drugs
intended for topical application te the skin. Water
soluble, miscible or dispersible drugs may be incorporated
inte the aqueous phase of the emulsion. Oil-socluble,
niscible or dispersible drugs may be incorporated into the
oil phase. Drugs which may be incorporated into the
enulsion include derivatives of retinoie acid.
Ingredients which may optionally be added to the emulsion
include a preservative such as methyl paraben, propyl
paraben or imidazelidinyl urea or an antioxidant such as
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butylated hydroxyaniscle and a water or oil soluble
vitamin such as vitamin €, toecopherol linoleate and the
like.

Still further, EP O 343 444 A2 to Siemer et al diseleses
cosmetic preparations based on retinyl palmitate. Example
3 discloses a night cream in the form of an water-in-oil
type emulsion comprising retinyl palmitate and butylated
hydroxyanisole (BHA). BExample 4 discloses a water-in-oil
emulsion comprising retinyl acetate and a-Tocopherol
{(vitamin E).

Still further, EP 0 330 496 A2 to Batt is directed to skin
treatment compositions comprising a topically acceptable
base and an effective amount of at least one ester of
retineol, said c@mpgsiti@né being useful in the treatment

- of photoaged skin. Example 6 discloses a water-in-oil

enulsion comprising Vitamin A propionate and BHT, an oil-
soluble antioxidant.

Unfortunately, none of these pri@: attempte to emulate the
stability of the retinoic acid containing compositions
have been successful and in each case result in

substantial and unacceptable chemical instability of the
retinol, retinal or retinocic esters employed therein.
Accordingly, there is a need for a composition in which
- such non-retinoic acid retinocids may be provided in a
chemically stable form.

In accordance with the present invention, it has now been
unexpectedly found that certain retinoids may be
successfully stabilized against chemical degradation by
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incorporating them into water-in-oil emulsiens comprising
a specifically defined stabilizing system. For reasons
which are not clearly understood, stability satisfactory
for a commercial product has been achievable feor certain
specific retinecids enly by utilizing a specific form of
emulsion, i.e. water~in-oil, and then, only by employing
a specifie stabilizing system.

The retinoids which can be stabilized against chemical

degradation in accordance with the principles of the
present invention are retinol (Vitamin A alcohol), retinal -
{(Vitamin A aldehyde}, retinyl acetate, retinyl palmitate
and mixtures thereof.

'As used herein, the "chemieal stability®™ or %stability™ of

a retineid is defiped in terms of the percentage of the
specified retinoid whieh is retained in its original
chemical form after the composition has been stored for a
specified pericd of time at a specified temperture. Thus,
if the original concentration of all-trans retinol imn an
absolute ethansl solution were 0.20% by weight and, after
two (2} weeks storage at room temperature (21°C £ 1°C), the
gconcentration of all-trans retinol were 0.18% by weight,
then the original solution of all-trans retinel in
absolute ethanol would be characterized as having a
chemical stability of retinol of 90% after two weeks
storage at room temperature. In the same fashion, if an
emulsion comprising all-trans retinol had an initial
concentration of 0.30% by weight and after storage for 13
weeks at 40°C had a concentration of all trans-retincl of
0.24% by weight, then the original emulsion would be
characterized as having a chemical stability of retinol of
80% after 13 weeks storage at 40°C.



10

15

20

25

30

- 8 -

Specifically, a commercially usable composition should
exhibit a stability of at least about 60% of the active
retinoid(s) after 13 weeks storage at 40°C. Preferably
such compositions further exhibit a stability of at least
about 80% after 13 weeks storage at room temperature.

It has been discovered that, for the specifie retinoids
which are the subject of this invention only the specific
enmulsion foram, in combination with the selection of a
stability system from those described herein, will produce
such commercially stable compositions.

Accordingly there is provided, in accordance with the
teachings of the present invention, a skin care
composition comprising a water-in-oil enmulsion and a
retinoid selected from the group consisting of retinel,
retinal, retinyl acetate, retinyl palmitate and mixtures
thereof, said composition further comprising a stabilizing
systen selected from the gr@up'ccnsisting of:

a) a chelating agent and at least one oil-scluble
antioxidant;

b) é chelating agent and at least one water-soluble
antioxidant; and

. e) antioxidant present in each of the oil and water
phases of said emulsion;

said composition retaining at least about 60% of said
retinoids after 13 weeks storage at 40°C.

In a preferred embodiment of the invention, the skin care
composition includes one of the aforementioned retinocids,
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a chelating agent, a water-soluble antioxidant and an oil-
soluble antioxidant. Further, in a preferred embodiment
of the invention, the composition retains at least about
80% of such retinoids after 13 weeks storage at 21°C.

DETAILED DESCRIPTION OF THE INVENTION

As described above, the composition of the invention is in
the form of a particular type of emulsion, namely water-
in-eil. As used herein, the generally accepted concept of
an epulsion applies i.e., an intimate mnixture of two
imziscible 1liguids which remains unseparated for an
acceptable shelf life (is physically stable) at or about
room temperature. Ordinarily, when two immiseible liguids
are mechanically agitated, both phases initially tend to
form dreplets. Thereafter, when the agitation ceases, the
droplets quickly coalesce, and the two liguids tend te
separate. On the other hand, an emulsicn may be formed
and physically stabilized and the lifetime of the droplets
in intimate mixture materially increased if a compound,
referred to as an emulsifier, is added to the immiscible
liguids. Usually only one phase persists in droplet form
for a prolonged period of time, and this is referred to as
the internal phase which is surrounded by an external

. phase. An oil-in-water emulsion is one in which the

external phase (alse called the continuous phase)
comprises water and the internal phase (also called the
diseontinuous or disperse phase) comprises an oil. A
water-in-o0il emulsion is one in which the external phase
comprises an oil and the internal phase comprises water.

Most commercial skin care compositions such as the ones
containing retineic acid are oil-in-water emulsion
systems. In accordance with the teaching herein it has
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been discovered that, in such oil-in-water emulsion
systens, certain retincid compounds, in particular,
retinol, retinal, and the retinyl esters tend to be
chemically unstable, i.e. they degrade, either by way of
oxidation or isomerization, and are, therefore, not
available to perform in their desired manner. While this
is mot clearly understood, it is believed that this
degradation occurs as a result of the rapid diffusion of
oxygen through the external water phase to the internal
cil phase containing the retineid, and degradation of the
retinoid then occurs. Since the diffusion of oxygen is
greater in a water phase than an oil phase, an
eil-in-water system is more prone to such degradation.
Precisely why this ocecurs for certain selected retincids
and not for others, is not yet understood.

The present invention has overcome these difficulties and
instead, provides a water-in-eil emulsion composition
containing at least one retinoid compound wherein the
physical stability of the enulsion and the chemical
stability of the active ingredients is excellent.

As described above, the composition of this invention
employs a chemical stabilizing system selected from the
group consisting of

a) a chelating agent and at least one oil-scluble
antioxidant;

b) a chelating agent and at least one water-soluble
antioxidant; and

e) antioxidant present in each of the oil and water
phases of said emulsion;
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The water-soluble antioxidants which are useful in the
compositions of the present invention include ascorbic

‘acid, sodium sulfite, sodium metabisulfite, sodium

bisulfite, sodium thiosulfite, sodium formaldehyde
sulfoxylate, isocascorbic acid, thieglycerol, thioserbitol,
thiourea, thioglycolic acid, cysteine hydrochloride,
1,4-diazobicyclo-(2,2,2)-cctane and mixtures thereof as
well as any other known water-soluble antioxidant
compatible with the other components of the compositions.

The oil~soluble antioxidants which are useful in the
compositions of the present invention include butylated
hydroxytoluene (BHT), ascorbyl palmitate, butylated
hydroxyanisocle (BHA) , a-tocopherol,
phenyl-a-naphthylamine, hydreguinone, propyl gallate,
nordihydroguiaretic acid, and mixtures thereof as well as
any other known oil-soluble antioxidant compatible with
the other components of the compositions.

The antioxidants should be utilized in a stabilizing
effective amount and may range in total from about 0.001
to 5.0% based on the weight of the total composition,
preferably from about 0.01 to 1.0%. The anocunt of
antioxidants utilized in the compositions of the present
invention is dependent in part on the specific
antioxidants selected, the amount of and specific retinoid
being protected and the processing conditions.

In certain aspects of this invention, the compositions
include a chelating agent. The retinoid compounds of this
invention are sensitive to metal ions and in particular to
bi- and tri-valent cations and in certain instances,
appear degrade rapidly in their presence. The chelating
agent forms a complex with the metal ions thereby
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inactivating them and preventing them from affecting the
retinoid compounds. Chelating agents which are useful in
the compositions of the present invention inciude
ethylenediamine tetraacetic acid (EDTA) and derivatives
and salts thereof, dihydroxyethyl glycine, citric acid,
tartaric acid, and mixtures thereof. The chelating agents
should be utilized in a stabilizing effective amount and
may range from about 0.01 to 2.0% based on the weight of
the total composition, preferably from about 0.05 to 1.0%.

The retineid compounds which are useful in the
compositions of the present invention consist of Vitamin
A alcshol (retinol), Vitamin A aldehyde (retinal) and
Vitamin A esters (retinyl acetate and retinyl palmitate).
These retinoids are utilized in the compositions eof the
present invention in a therapeutically effective amount
that may range from about 0.001 to 5.0% by weight of the
total compositions, preferably from about 0.001 to 1.0%.

The skin care compositions ©of the present invention
comprising a water-in-oil emulsion can be in the format of
cream or lotion formulations, as desired, by varying the
relative guantities of the 0il and water phases of the
emulsion. The pH of the compositions should be in the
range of from about 4 to about 9, and preferably from
about 4 to about 7.

Minerals oils, animal oils, vegetable oils and silicones

"have all been used in cosmetic creams and lotions of the

emilsion type. In addition to such oils, other emollients
and surface active agents have been incorperated in the
emulsions, including glyceryl tricleate, acetylated
sucrose distearate, sorbitan triclate, polyoxyethylene (1)
monostearate, glycerol monooleate, sucrose distearate,
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polyethylene glycol (50) monostearate, octylphenoxypoly
{(ethyleneoxy) ethanol, decaglycerin penta-isostearate,
sorbitan sesquieleate, hydroxylated lanclin, lanoclin,
triglyceryl diisostearate, polyoxyethylene (2) oleyl
ether, calcium stearcyl-2-lactylate, methyl glucoside
sesquistearate, sorbitan mon@palmitate,' methoxy
polyethylene glycol-22/dodecyl glycol copolymer{Elfacos
E200), polyethylene glycol-45/dodecyl glycel
copelymer (Elfaceos 8T9), polyethylene -~ glycol 400
distearate, and lanolin derived sterol extracts, glycol
stearate and glyceryl stearate; alcchols, such as cetyl
alcohol and lanclin alcohol; myristates, such as iseopropyl
myristate; cetyl palmitate; cholestercl; stearic acid;
propylene glycel; glycerine, sorbitol and the 1like.
Thickeners such as natural gums and synthetic polymers, as
wvell as preservatives such as methylparaben, butyl
paraben, propylparaben and phenoxyethanol, coloring agents
and fragrances alsc are commonly included in such
compositions. Other active ingredients such as sunscreen
materials and antimicrobial materials may be utilized in
the compositions of the present inventicn provided that
they are physically and chemically compatible with the
other components of the coempositions. '

The essence of the pmesént invention is mnot within the

"specific- composition per se o0f the cream or lotion

fermulation, and any of the many formulations or
compositions of the cream or Jlotien type currently
utilized in skin care preparations can be employed
provided that it is in a water-in-ocil emulsion and is
chemically compatible with the retinocid compounds. The
ratio of the ©il phase of the emulsion to the water phase
can be from about 5:95 to 99:1. The actual ratio of the
two phases will depend on the desired final product.
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The compositions of the present invention can be prepared
by well-known mixing or blending procedures. Each phase
of the emulsion is preferably separately prepared with all
of the components contained in ‘the appropriate phase
except it is usually preferred to omit the retineid
compound. The emulsion is then formed normally by adding
the water phase to the cil phase with agitation, and cften
the emulsion is cooled down when the retinoid compound is
added. It is preferred that the portions be prepared

" under an oxygen depleted atmosphere such as a nitrogen or

argon gas blanket. Commercially, it is envisioned that
such oxygen depleted atmosphere may be obtained by
operating under vacuum conditions and that the product be
stored, prior to use, in blind-end containers, preferably
aluminum tubes.

The advantages of the invention and specific embodiments
of the skin care compositions prepared in accordance with
the present invention are illustrated by the following
examples. It will be understood, however, that the’
invention is not confined to the specific limitations set
forth in the individual examples, but rather to the scope
of the appended clainms.

Three oil-in-water emulsions of retinol (Vitamin A
alcohol) were prepared having the % w/w compositions set
forth in Table 1. These emulsiocns were prepared acéording
to the following procedure. The ingredients shown under
the heading ®Aqueous Phase Ingredients® were added to a
first glass container equipped with a stainiess steel
stirrer and heated with stirring to 75-85°C under an argon
gas blanket. The ingredients shown under the heading "0il
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Phase Ingredients™ were added to a second glass container
equipped with a stainless steel stirrer and heated with

-stirring to about from 85° to 90°C under an argon gas

blanket. The ingredients shown under the heading
“Retinoid Mixture” were added to a third glass container
equipped with a stainless steel stirrer and stirred at
roce temperature under a blanket of argen gas. Stirring
was continued in all instances until uniformity was
achieved. The Aqueous Phase Ingredients at 75-85°C were
then added te the 0il Phase Ingredients. During this
additien step, the 0il Phase Ingredients were maintained
at 85-90°C with stirring under an argon gas blanket. The
mixture of the Aqueous Phase Ingredients and 0il Phase
Ingredients was stirred, at a temperature in the range of
85-90°C and under the argon gas blanket until a uniform
oil-in-water emulsiocn was obtained. After the resulting

enulsion was cooled to about 50-53°C, the Retinoid Mixture

was added with stirring. The emulsion was blanketed under
argon gas and the temperature was maintained at about 50-
53°C during the addition of the Retinoid Mixture. After
the addition of the Retinoid Mixture was completed, the
emulsion was gradually cooled, with stirring and under an
argen blanket, to room temperature (approximately 2.1"(,‘).'
The finished emulsion was then transferred under argon gas
blanketing teo blind end aluminum tubes (2 ounce size)
which were promptly crimped and tightly capped. The
closed tubes were then set aside for determination of
retincl stability after storage for various time periods
at varicus temperatures. Retinol degrades under the
influence of UV light. Accordingly, care must be taken at
all stages of the emulsion preparation process to protect
the retinol from exposure to UV light. This can be
accomplished by turning out the lights in the precessing
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area or by conducting the various handling and processing
steps under yellow light.
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TABLE 1
Sample
Designatien A B [+
Agueous Phase Ingredients

| Water, g.s8. 100%

L

! Mixture A

| Polysorbate 61
{Tween 61)

| EpTA

| Benzyl Alcohol 0.30 | 0.30

50% NaOM, ¢.s. pH 4.7 - - -
Methyl Paraben 0.15 | 0.15

Propyl Paraben 0.10 0.10

Butyl Paraben 6.05 0.05

{ anr 0.02 0.02 0.02
Fragrance 0.25 0.25 0.25

Retinol (all trans),
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In the above Table 1, the ingredient in the ©0il Phase
Ingredients designated as Mixture A consisted of 1.50 g
myristyl myristate; 1.25 g oleie acid (Emersol 228);
1.25 g glyceryl stearate (Emerest 2400); 1.25 g stearic
acid (Emersol 132); 1.00 g isopropyl palmitate; 1.00
stearoxytrimethylsilane (Dow Corning 580 Wax); 0.50
synthetic beeswax; 0.50 g stearyl alcohol; and 0.50 g
cetyl alcchol. Mixture A was prepared by mixing the
indicated ingredients in a glass container, stirring with
heat until all ingredients were ligquified and uniformly
mixed; pouring the liguified wmixture inte shallow
containers; and allowing the mixture to cool to ambient

temperature.

Concentrations of all-trangs retinel in eil-in-water
samples A, B and C in Table 1 were determined after

_storage for various time perieds at various temperatures.

Concentrations of retinol and other retincids such as
retinal (vitamin A aldehyde), retinyl acetate and retinyl
palmitate can be determined by any suitable analytical
procedure. As reported herein, we determined retinoid
concentrations by a high performance liquid chromatography

' {HPLC} procedure in which the chromatograph was equipped

with a reversed phase 5 micron C-8 column {25 cm in length
% 4.6 mm in diameter) and a UV detector at 340nm. ‘The
sample to be analyzed was diluted with a soclution of 50%
by weight methanocl and 50% by weight ethyl acetate to a
concentration of 18 micrograms/ml and the retinoid was
detected at 340nm. The gradient mobile phase consisted of
an organie portion composed of 5 percent tetrahydrofuran
in acetonitrile and an agueous portion consisting of ¢.05N
ammonium acetate. The solvent program has an initial
composition of 70% organie/30% agueous whiech increases
linearly to 80% brganicfzo% aguecus at 13 minutes, then
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again increases linearly to 100% organic at 15 minutes,
vhere it stays until 19 minutes. After injecting 15
microliters of sample solution inte the chromatograph, the
analytical conditions were run at a flow rate of 2 ml/min
and thermostatically regulated at 40°C. The retention time
of retinel (Vitamin A alcohol) is about 6.4 minutes. The
retention times of retinal {(Vitamin A aldehyde), retinyl
acetate, and retinyvl palmitate are about 7.5 mins., 10.1
mins. and 18.7 mins., respectively. The HPLC results were
found to be reproducible to better than a 3% range of
standard deviation..

The results were as follows:

For Sample A: After twenty-six (26) weeks aging at room
temperature (21°C £ 1°C), only 39% of the original amount
of all-trans retinol was found in the emulsion. After
twenty-six (26) weeks aging at 40°C, only three percent
(3%) of the eriginal amount of all-trans retinol was found
in the emulsion. It is concluded that an oil-in-water
emulsion comprising retinol and butylated hydrexytoluene
{BHT), an oil-soluble antioxidant, does not have
acceptable retinol chemical stability.

Foy Sample B: After thirteen (13) weeks aging at room
temperature, 87% of the @r_iginal amount of all-trans
retinol was found in the emulsion. After thirteen (13)
weeks aging at 40°C, just four percent (4%) of the original
amount of all-trans retinol was found in the emulsion.
After thirteen {13) weeks aging at 50°C, no amount of all-
trans-retincie acid was detected in Sample B. After
twenty-six (28) weeks aging at room temperature, fifty-
seven percent (57%) of the original amount of all-trans
retinol was found in the emulsisn. It is concluded that
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chemical stability of all-trans retinel in an oil-in-water
emulsion comprising all-trans retinecl, BHT and disodium
EDTA (a chelating agent) does not have acceptable chemical
stability.

For Sample C: After thirteen (13) weeks aging at room
temperature, sixty percent (60%) of the initial amount of
all-trans retinel was found in the emulsion, while after
thirteen (13) weeks éging at 40°C, twenty-three percent
(23%) all-trans retinol was detected. No amount of all-
trans retinol was detected after Sample C was stored for
thirteen (13) weeks at 350°C.

After twenty-six (26) weeks aging at room temperature,
forty-two percent (42%) of the initial amount of all-trans
retinol was found in Sample C; after fifty-two (52) weeks
aging at room temperature, thirty-one percent (31%) of the
initial concentration of all-trans retinol remained in
Sample C.

From the foregoing aging results, it is concluded that the
chenical stability of all-trans retinol in an oil-in-water
emulsion comprising all-trans retinol, an oil-soluble
antioxidant (BRT), a wvater-soluble antioxidant (ascorbic
acid) and a chelating agent (ethylenediaminetetraacetic
acid) is commerecially unsatisfactory.

EXRMPLE IZ

Five water-in-oil (w/o) emulsions of retinol (Vitamin A
alcoliol) were prepared having the % w/w compositions set
forth in Table 2. These emulsions were prepared according
to the following procedure. The ingredients shown under
the heading "0il Phase Ingredients® were added under argon
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gas blanketing to a suitable sized glass beaker eguipped
with a stainless steel stirrer and heated with stirring to
80°C until unifermly mixed. The ingredients shown under
the heading "Aqueous Phase Ingredients® were added under
argon gas blanketing te a separate glass container
equipped with a stainless steel stirrer and heated with
stirring to 80°C until uniformly mixed. The pH of the
Aqueous Phase Ingredients was adjusted to 4.7 using 50%
NaOGH. The Aqueous Phase Ingredients at 80°C were added to
the 0il Phase Ingredients, also at 80°C, with agitation to
form a water-in-oil emulsion, this addition step also
being deone under an argon gas blanket. The use of argon
gas blanketing was continued through the preparation
procedure being described. The water-in-oil emulsion was
homogenized and coocled toc about S0°C with stirring. The
phenoxyethancl and the fragrance were then added to the
emulsion. The retincl was then added to the emulsion
which was then gradually cooled until the temperature was
below 40°C. The water-in-oil emulsion was transferred
under argen gas blanketing to small blind-end aluminum
tubes which were promptly crimped and tightly capped.
Care was taken at all stages of the emulsion preparation
process to protect the retinecl from éxp@sur@ to
ultraviclet (U.V.) light. As indicated earlier herein,
this can be accomplished by turning out the lights in the
processing area or by conducting the various handling and
processing steps under yvellow light.
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Sample Neo.

I Sorebltel (701)

f Methyl Paraben

i Ascorbic Acid

| Elfacos ST-9

Stearoxytrimethyl-
| silane (Dow Corning
| 580 Wax)

i Dimethicone, 50 Cstk

| sur

———

E Phenoxyethanol
| (preservative)

e

rance

ﬁiﬂ@tiﬂ@& (ali-trans),
Los?

e

——
£ 50% NaOH, g.s. pH =
| 4.7
i

*Comparative Examples

| Emulsion Typs
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The water-in-oil emulsions of Table 2 vere stored at 50°C
for periods of one (1) and two (2) weeks and then analyzed
by the HPLC technique described earlier herein to
deternine the amount of retinol remaining in the samples.
The results of thé analysis were as follows:

% of Origimal

Amount Of
Retinol
We. ® Remaining
Table 2 ®Wt. © WE. Ascorbie after Aging
Sample Ko. BHT EDTA aeid at 50°%C
s s o) Week 2 Weeks
1 0.00 ©.10 .00 90 65 \
2 0.05 __8.00 0.10 93 80
3 0.00 0.80 0.00 15 85
4 0.05 | £.060 4.0 98 85
8 1 _oovo | coo | o0 | 935i 0  f

The following cenclusions may be drawn from the above test
data: '

A water-in-oil emulsion of retinol containing neither an
oil-soluble antioxidant, a water-soluble antioxidant nor
a chelating agent (Table 2, comparative Sample 3) retained
only 75% of its initial amount of retinol after one week
aging at 50°C. After two weeks aging at 50°C, the
analytical results indicated that 85% of the original
amount of retinol remained in comparative Sample 3. This
figure ef 85% was thought to be inaccurate in view of the
fact that eonly 75% of the original amount of retinol
remajined after one week aging. In any event, the chemical
stability of retinol is poor and this emulsion cannot be
considered the basis for a commercial preduct having
acceptable long term chemical stability of retinol.
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A water-in-oil emulsion of retinol containing a water-
soluble antioxidant (ascorbic acid) but containing neither
an oil-goluble antioxidant or a chelating agent (Table 2,
comparative Sample 5) was found tc retain 83.5% of its
original concentration of retinol after one week aging at
50°C. This represented somewhat of an improvement in
chemical stability of retinol compared to comparative
Sample 3 of Table 2 under the same storage conditions.
However, after two weeks storage at 50°C, only 70% of the
original amocunt of retinol remained in comparative
Sample 5, Table 2. In view of the rapid fall off and low
values comparative Sample 5 of Table 2 cannot be the basis
for a commercial product having acceptable long term
chemical stability of retineol.

A wvater-in-oil emulsion of retinel containing an oil-
soluble antioxidant (BHT) but containing neither a
chelating agent nor a water-soluble antioxidant (Table 2,
comparative Sample 4) was found to retain 95% of its
eriginal concentration of retinol after one week aging at
50°C and falls off rapidly to a low value of 85% after two
weeks aging at the same temperature. This represents
somewhat of an improvement over the chemical stability of
retinol in comparative Sample 3 and comparative Sample. 5
of Table 2. In view of the rapid decrease in retinol
concentrations after two weeks and the relatively low
guantity retained as retinol at that time, comparative
Sample 4 of Table 2 is not suitable as the basis for a
commercial product having acceptable chemical stability of
retinol.

& water-in-oil emulsion of retinecl containing a chelating
agent (i.e. ethylenediaminetetracetic acid, EDTA) but
neither a water-soluble antioxidant nor an cil-soluble
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antioxidant (Table 2, Sample 1) was found to retain 50% of
its original eoncentration of retincl after one week aging
at 50°C and 65% after two weeks aging at the same
temperature. This is poor chemical stability and emulsion
SsaEple 1 of Table 2 cannot form the basis for a comnercial
preduct having acceptable long term chemical stability of
retinol.

A wvater-in-oii emulsion o©f retinol containing an oil-
soluble antioxidant (BHT) and a water—-soluble antioxidant
(ascorbic acid) but containing no chelating agent (Table
2, Sample 2) was found to retain 99% of its original
concentratisn of retincl after one week aging at 50°C and
90% after two weeks aging at the same temperature. This
is good chemical stability and hence emulsion Sample 2 of
Table 2 could form the basis for a commercial product
having acceptable long term chemical stability of retinel.

To summarize, water-in-oil emulsions containing retinol
were found to be unsuitable when no chemical stabilizing
system was employed (comparative Sample 3), when only a
chelating agent was employed (comparative Sample 1), when
only an cil-soluble antioxidant was employed {(comparative
Sample 4) er when only a water-soluble antioxidant was
employed (comparative Sample B8). Surprisingly and for
reasons totally unknown to us at this time, when both a
water-soluble and an oil-soluble antioxidant were employed
{Sample 2), the resulting composition exhibited chemical
stability.

EZAMPLE XIT

sSEeesse o eSS

Water-in-oil emulsions comprising retinol were prepared
having the compositions given in Table 3. These enulsions
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vere prepar@d by the same general procedure used to
prepare the water-in-eil emulsions given in Table 2.
After the water phase ingredients were added to the oil
phase ingredients as described hereinabove, the remaining
ingredients were added to the resulting water-in-oil
enulsion in the order set forth in Table 3, with retinol
being the last component to be added. As indicated
earlier, the emulsions were prepared under argon gas
blanketing (other inert gases, e.g. nitrogen or carbon
dioxide could be used, if desired) to minimize the
possibility of entraining oxygen during the various mixing
steps. Measures were taken (as described above) to
minimize the exposure of retinol te UV light.
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Sample No. i 2 3

aggggus Phase Zgggedientg

{ Deionized Water, g.8. -
i00s

S@fbﬂ,tol, {70%) solsn. 5.00

};Methyl Paraben 0.30
| Propyl Paraben 0.20

L EDTA, disodium salt 2.00
_Ascorbic Acid 0.00

! E1facon E-200 5.0 | s.00} s.co [
£lfacos ST-9 .o { s.00| 3.00 |
§ i
| Elfacos €~26 5.00 6.C0 6.00 |
| Mineral oLl 25.00 | 25.00 | 25.00 |
k BuT . 0.05 0.00 0.05 @
) \
i Stearoxytrimethyle 1.00 1.00 1.00 é
i sllane (Dow Coraing %
| 580 Wax) i
it ¥
! pimethicone, 50 Cstk 1.00 3.00 1.00 |
ﬂk?t@pyl ?axaben
| Dowicil 200
“H(pregezvative)

E EDTB, diuadi&m salt »1 .
1 R ot

Fragrance

IRetxmsl (Vitamin a
i aleoh@l), USF

-

e

} 50% NaoH, g. m-pﬁs& L ‘ e

W

? Emulsi@n Type
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The water-in-oil emulsions of Table 3 were stored for
variocus periods of time at various temperatures and then
analyzed by the HPLC technique described herein to
determine the amount of retincl remaining therein. The
results of these tests were as follows:

| & of Original Amount of
| Retinol Remaining After 13
| Weeks Aging

21°C 40°C

{* = data not available)

It can be seen from the above Test Results that water-in-
oil emulsions comprising retinocl, a chelating agent and
either a water-soluble antioxidant or an oil-soluble
antioxidant retain greater than 950% of their original
concentration of retinol after being aged for 13 weeks at
room temperature (21°C). These same emulsions retain at
least about 8% of their original concentration of retinol
after being aged for 13 weeks at 40°C.

It will further ‘be seen that a water-in-oil emulsion
comprising retinel, a chelating agent, a water-soluble
antioxidant and an oil-socluble antioxidant (Table 3,
Sample 3) was found to retain 100% of its original amount
of retinel after 13 weeks aging at room temperatm‘e, 26%
of the original amount of retinol after 13 weeks aging at
40°C and 94% of the original amount of retinol after 13
weeks aglirnig at 50°C. The same emulsion was found to retain
7% of its original amount of retinol after 26 weeks
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storage at 21°C, 92% of its original amount of retinol
after 26 weeks storage at 40°, and 95.3% of its original
amount of retinol after 52 weeks storage at room
temperature.

EXRMPLE XV

Two water—~in-oil emulsions, one comprising retinyl acetate
and the other comprising retinyl palmitate, were prepared
having the % w/w compositions set forth in Table 4,
Samples 3 and 4, respectively. These two water-in-oil
erulsions were prepared by the same general procedure used

to prepare the water-in-oil emulsiens shown in Tables 2

and 3.

For comparison purposes, two oil-in-water emulsions, one
comprising retinyl acetate and the other comprising
retinyl palmitate, were prepared having the % w/w
compositions shown in Table 4, comparative Samples 1 and
2, respectively. These two oil-in-water emulsions were
prepared by the sane geneﬁal procedure used to prepare the
cil-in-water emulsions shown in Table 1.
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! beionized water, g.s.
i 1000 |

? Sorbitel,

{70%) solmn.

| Bethyl Paraben

I EDTA, MNa,

ﬁ Aseorble Aeid {(AA)
B Carbopel %34

S T T T

ﬁcmmpé:aﬁ>vé"7&"

| Elfacos B-200 0.0} ©.c0] s5.00] 5.00 ;

Elfscos ST-8 o.co ! o0 3.00| 3.00

Elfacos C-26 .00 ] ©0.00] 6.00] 6.00 r
{ Mineral of1 0.00 | o0.00| 25.00] 25.00 ‘{\
isr | o.02] c.02]| o.05] o.08 |
\é‘ Stearoxyteimethyl- 0.00| ©0.00| 31.00{ 1.00 |
gé%agﬁx %Dew Corning %‘
{ Dimsthicone, 50 Cstk 1.00 | 100/ 1.00] 1.00 |
Pz‘@pyl Paraben .30 | ©0.10] ©.20] 0.20 ‘
] | Butyl Paraben 0.08 | 0.05| 0.00 @.@@___
‘l‘ Kixture A 8.75 8.75 | ©.00] o0.00 f

Ml@eel 60 ) 0.80 | 0.80| ©.00| 0.00 |
| : 1 1200 1.20] 0.00] 0.00 ;?;

| Dowscil 200 0.00 | ©.00 c.10 | 0.10 |
f‘_ enzyl Alcohol ©.30 | 0.30 0.00 | 0.00 j
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In the above Table 4, Mixture A consisted of 1.50 g
myristyl myristate; 1.25 g oleic acid (Emersol 228);
1.25 g glyceryl stearate (Emerest 2400); 1.25 g stearic
acid (Emerscl 132); 1.00 g isopropyl palmitate; 1.00
stearoxytrimethylsilane (Dow Corning 580 Wax); 0.50
synthetic beeswax; 0.50 g stearyl alcohel; and 0.50 g
cetyl alcohol. Mixture A was prepared by mixing the
indicated ingredients in a glass container; stirring with
heat until all ingredients were ligquified and uniformly
mixed; pouring the liguified wmixture into shallow
containers; and allowing the mixture to cool to ambient
temperature.

These four emulsicns, after being packed off into closed
twvo-ounce aluminum tubes, were stored for various time
pericds at various temperatures. The emulsions were
analyzed by the previcusly mentioned HPLC analytical
procedure, to determine the amount of retinyl ester
present after the various storage periods. The results of
the tests were as follows:

ZEST RESULTS
! Table | Emul-
i 4 sion Wed wes weo % of Oziginal Amcunt of
| Sample i‘rype BHT EDTA | AR Retinyl Ester Remaining

e

ofw 0.02 0.10 0.10 | 1% after 8 days at 50C
ofw 0.02 0.10 0.10 | 270 efter 6 days at 50°C

w/e 6.05 0.10 0.10 | 91% after 13 wks at 21
, 58% after 13 wks st 40%C
16% after 13 wks at 50°C

& wio 0.08 .10 8.10 | 100%. after 13 wks at 21%
96% after 13 wks at 40T
85% after 13 wks at 50°C
1 87.3% after2s wks at 21T
909 after 26 wks at 40°C
84% after 52 wks at 21°C
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As can be seen from the above test results, the oll-in-
vater emulsion comprising retinyl acetate, BHT, ascorbic
acid and EDTA (Table 4, comparative Sample 1) retained
only one percent (1%) of its original amount of retinyl
acetate after 6 days aging at 50°C. Thus it is seen that
the chemical stability of retinyl acetate in the oil-in-
vater emulsion is very poor. Oon the other hand, the
chemical stability of retinyl acetate was found to be very
good in a water-in-cil emulsion comprising retinyl
acetate, BHT, ascorbic acid and EDTA (Table 4, Sample 3).
The test results show that when retinyl acetate is

‘formulated in the mentioned water-in-oil emulision, ninety-

one percent (91%) of the original ameount of retinyl .
acetate is retained after 13 weeks storage at room
temperature (21°C), fifty-eight percent (53%) of the
original amount of retinyl acetate is retained after 13
veeks storage at 40°C and sixteen percent (i6%) cf the
original amount of retinyl acetate is retained after 13
wveeks storage at 50°C. |

It can also be seen from the test results that an oil-in-
water enulsion comprising retinyl palmitate, BHT, ascorbic
acid and EDTA (Table 2, comparative Sample 2) retained
just twenty-seven percent (27%) of its original amount of
retinyl palmitate after 6 days aging at 50°C. Thus, it is
seen that the chemical stability of retinyl palmitate in
an oil-in-water emulsion is not satisfactory. - In
contrast, the chemical stability of retinyl palmitate was
found to be excellent in a water-in-oil emulsion
comprising retinyl palmitate, BHT, ascorbic acid and EDTA
{(Table 4, Sample 4). Aes can be seen from the test
results, when retinyl palmitate was formulated in the
mentioned water-in-oil emulsion, 100%, 96% and 85% of the
original amount of retinyl palmitate was retained after 13 |
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weeks aging at room temperature (21°C), 40°C and 50°C,
respectively. 97.3% and %0% of the original amount of
retinyl palmitate was found toc be retained after 26 weeks
aging at room temperature (21°C), and 40°C, respectively.
94% of the original amount of retinyl palmitate was found
to be retained after 52 weeks aging at room temperature
(21°C) .

EXAMPLE V

A water-in-eil cream composition was prepared accerding to
the following procedure. In a suitable sized glass beaker
held under argon gas blanketing and £fitted with a
stainless steel stirrer 250 g mineral oil, 2 g
propylparaben, 60 g £lfacos C-26, 50 g Elfacos E200, 30 g
Elfacos 8T-%3, 10 g stearoxytrimethylsilane, 10 g
dimethicone (50cstk}, and 0.5 g butylated hydroxytoluene
{BHT) were heated toc 80°C and mixed. In a separate glass
container, alsc held under argon gas blanketing and fitted
with & stainless steel stirrer, approximately 520 g
deionized water, 50 g sorbitol solution 70%, 3 g
methylparaben, 1 g disodium edetate and 1 g ascorbic acid
vere mixed, adjusted to pH 4.7 with dilute sodium
hydroxide, heated to 80°C. and then added to the first
mixture with agitation and under argon blanketing te form
a water-in-oil emulsion. The emulsion was homogenized and
cocled to about 50°C., with mixing and maintaining the

-argon gas blanketing. 1 g Dowiecil 200 preservative and

2.5 g fragrance followed by 3.45 g of retinol were added.
Deionized water was added to return the batch weight to
1000 g and the batch was mixed under argon gas blanketing
until uniferm and the temperature was below 40°C. The
finished batch was filled into blind-end aluminum tubes
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under argon gas blanketing and
formulation:

Ingredient

mineral oil
hydroxyoctacosanyl hydroxystearate
(Elfacos C26)
sorbitel solutien, 70%
methoxy PEG-22/dodecyl glycol
copolymer (Elfacos E200)
PEG-45/dodecyl glycel
copelymer (Elfacos ST9)
stearoxytrimethylsilane
dimethicone (50 estk)
Vitamin A alcochol (retinol)e
methylparaben
fragrance
propylparaben
Quaternium 15 (bPowicil 200)
disodiup edetate
ascorbic aeid
butylated hydroxytoluene
50% agueocus NaCH q.8. to pH 4.7
deionized water - g.8. to 100.000
% all-trans (USP)

had the

3 ¥lw

25.000
€.000

5.000
5.000

3.000

1.000
1.000
0.345
¢.300
0.250
0.200
0.100
0.100
0.100
0.050

following

The resulting water-in-oil emulsion was found to retain
100% of its original amount of retinol after 4 weeks aging
at room temperature {(21°C). 97.8% of the original amount
of retinol was retained after 4 weeks aging at 40°C and
96.6% of the original amount was retained after 4 weeks
agin at 50°C. After 13 weeks aging, the emulsion retained
the following percentages of its original amount of
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retinol: 99.1% at room temperature; 96.2% at 40°C; and 94%
at 50°C. After 26 weeks aging, the emulsion retained the
following percentages of its original amount ef retinol:
27% at room temperature and 92% at 40°C. This is excellent
chemical stability of the retinecl.

- EXAMPLE VI

A water-in-oil cream composition was prepared in
accordance with the procedure of Example V with the amount
of retinol being increased to 1.25% w/w and consists of
the following ingredients:

Ingredient 3. w/w
mineral oil 25.000
hydroxyoctacesanyl hydroxystearate 5.000
{Elfacos C€26) _ ,
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolyner (Eifacos S5T9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)# 1.250
methylparaben 0.300
fragrance 2.250
propylparaben 0.200
Quaternium 18 (Dowicil 200) 0.100
discdiun edetate ©.100
ascorbic acid ) 0.100
butylated hydroxytoluene ©.100

50% agueous NaOH g.8. to pH 4.7
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deionized water g.s. to 100.000
2 all-trans {(USP)
The resulting water-in-oil emulsicn retained 93% of its

original amount of retinol after aging for 13 weeks at

rocm temperature {21°C).

EXMMPLE VIX

A vwater-in-oil cream composition was prepared in
accordance with the procedure of Example V with 0.35g
propyl gallate replacing the butylated hydroxytoluene and
omitting ascorbic acid. The composition consisted of the
following ingredients: '

Ingredient 3 wiv
mineral oil ' 25,000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26) .
sorbitel solution, 70%- 5.000
methoxy PEG-22/dodecyl glycol 5.000
copelymer {Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos §T9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) . 1.000
vitamin A alcoheol (retinol) 0.345
methylparaben 0.300
fragrance 0.250
propylparaben : 0.200
Quaternium 15 (Dowicil 200) . 0.100
disodiunm edetate 0.100
. propyl gallate 0.050

butylated hydroxytoluene - 0.000
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ascorbic acid 0.000
50% aqueous NaOH g.8. to pH 4.7
distilled water g.s. to 100.000

The resulting water-in-oil emulsion composition was an
off-white, water-in-oil cream which was found to retain
91% of its original retinol concentration after 2 weeks
aging at room temperature {21°C), 84.8% after 2 weeks aging
at 40°C and 86.8% after 2 weeks aging at 50°C. The
enulsion was found to retain 79% of its original amount of
retinol after 8 weeks aging at room temperature (21°C}, 58%
after 8 weeks aging at 40°C, and 65% after 8 weeks aging at
50°C. The emulsion was found to retain 77% of its original
amount of retinocl after 13 weeks aging at vroom
temperature, 78% after 13 weeks aging at 40°C and 59% after
13 weeks aging at 50°C.

A& water-in-oil cream composition was prepared in
accordance with the procedure of Example V with 6.5 g
nordihydroguiaretic acid replacing the butylated
hydroxytoluene and omitting the ascorbic acid. The
composition censisted of the follewing ingredients:

Ingredient 3 wiw

rmineral oil 25.000

hydroxyoctacesanyl hydroxystearate 5.000
{Elfacos C26)

sorbitel solution, 70% 5.000

smethoxy PEG-22/dodecyl glyceol 5.000

copolymer (Elfacos E200)
PEG-45/dodecyl glyéol 3.000
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copolymer (Elfacos .STQ)

stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
vitamin A alcohel (retinol)® 0.345
methylparaben 0.300
fragrance 0.250
propylparaben ' 0.200
Quaternium 15 (Dowicil 200) €.100
disodium edetate 0.100
nordihydroguiaretic acid _ 0.050
butylated hydroxytoluene 0.000
ascorbic acid : c.000

50% aqueous NaOH g.8. to pH 4.7

deionized water g.8. to 100.000

¢ all-trans (USP)

The resulting water-in-oil emulsion composition was found
to retain 96.8% of its original amount of retinol after 2
weeks aging at room temperature (21°C), 87.6% after 2 weeks
aging at 40°C and 91.2% after 2 weeks aging at 50°C. The
composition was found to retain 91.2% of its @ri@inal
anount of retinol after &8 weeks aging at room temperature,
72.6% after 8 weeks aging at 40°C, and 50.8% after 8 weeks
aging at 50°C. The composition was found to retain 91.6%
of its original amount of retinol after 13 weeks aging at
room temperature, 69.0% after 13 weeks aging at 40°C, and

' 59.3% after 13 weeks aging at 50°C.

A water-in-ocil cream composition was prepared in-
accordance with the procedure of Example V with 0.5 g
monothioglycerol replacing the ascorbic acid and omitting
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the butylated hydroxytoluene. The composition consisted
of the following ingredients:

Ingredient 3 wiw
mineral oil 25.000
‘hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26)
sorbitol selution, 70% 5.000
nethoxy PEG-22/dodecyl glycel 5.000
copolymer (Eifacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1,000
Vitamin A aleochol (retinel)w# 0.345
methylparaben 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowiecil 200) 0.100
. disedium edetate _ ' 0.100
monothieglycersl 0.050
butylated hydroxytoluene 0.000
ascorbic acid _ . 0.000
50% agueous NaOH g.s. to pH 4.7
deionized water g.s. to 100.800

® all-trans (USP)

The resulting water-in-oil emulsion composition was found
to retain 92.8% of its original amount of retincl after 4
weeks aging at room temperature (21°C), 92.8% after 4 weeks
aging at 40°C, and 90.4% after 4 weeks aging at 50°C. The
composition was found to retain %0.8% of its original
level of retinol after 8 weeks aging at room temperature,
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B2.4% after 8 weeks aging at 40°C, and 65.3% after 8 weeks

aging at 50°C. The composition was found to retain 80% of

its original level of retinol after 13 weeks aging at room
temperature, 62.3% after 13 weeks aging at 40°C, and 65.7%
after 13 weeks aging at 50°C.

EXAMPLE X

A water-in-oil creanm compositién was prepared in
accordance with the procedure of Example V with 1.0 g
sodium metabisulfite replacing the ascorbic acid and
consisted of the following ingredients:

Ingredjent 3 /v

mineral oil 25.000

hydroxyoctacosanyl hydroxystearate 5.000
{Elfacos C26) _

sorbiteol solution, 70% 5.000

methoxy PEG~22/dodecyl glycol 5.000
copolymer (Elfacos E200) _

PEG-45/dodecyl glycel ' 3.000
copolymer (Elfacos ST9)

' stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alecohol (retinel)® 1.250
nethylparaben 8.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100

discdiuvm edetate 2.100
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sodium metabisulfite 0.100

butylated hydroxytoluene 0.100
ascorbic acid ©.000
50% agqueous NaOH g.s. to pH 4.7

deionized water g.s. to 100.000

% all-trans (USP)

After 13 weeks aging, the composition was found to retain
96% of its original level of retincl.

EXAMPLE XX

4 water-in-oil cream composition was prepared in
accordance with the procedure of Example V with 0.5 g
sodium formaldehyde sulfoxylate replacing the ascorbic
acid and omitting the butylated hydroxytcoluene. The
composition consisted of the following ingredients:

Ingredient | $ wiw

mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26) '
sorbitol seolution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer {(Elfacos E200)
PEG-45/dodecyl glycol . 3.000
copolymer (Elfacos BT9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) - 1.000
Vitamin A alcohol (retinol) - 0.375
methylparaben . 0.300
fragrance 0.250

propylparaben 0.200
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Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
sodium formaldehyde sulfoxylate 0.0%50
butylated hydroxytoluene 0.000
ascorbic acid 0.000
50% aguecus NaOH g.8. to pH 4.7

deionized water qg.s8. to 100,000

¢ gll-trans (USP)

The resulting water-in-oil emulsion composition was found
te retain 92.4% of its original amount of retinol after 4
weeks aging at room temperature (21°C), 98% after 4 weeks
aging at 40°, and 92% after 4 weeks aging at 50°C. The
composition was found to retain 84.4% of its original
level of retinol after 8 weeks aging at room temperature,
84.4% after 8 weeks aging at 40°C, and 75.7% after 8 weeks
aging at 50°C. The composition was found toc retain 80% of
its original level of retinol after 13 weeks aging at room
temperature, 72.5% after 13 weeks aging at 40°C, and 72.1%
after 13 weeks aging at 50°C.

A water-in-ocil cream composition was prepared in
accordance with the procedure of Example V with 0.5 g 1,4
diazobicyclo~(2,2,2)-octane replacing the ascorbic acid
and omitting the butylated hydroxytoluene. The
composition consisted of the following ingr@dientsé

Ingredient 2 wiw
mineral oil : 25.000
hydroxyoctacosanyl hydroxystearate 5.000

{(Elfaces C26)
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sorbitol solution 5,000

methoxy PEG-22/dodecyl glycol $.000
copolymer (Elfacos E200) _
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
dimethicene {50 cstk) 1.000
vitamin A alcohol (retinol)# 0.37%
'methylparaben 0.300
fragrance 0.250
propylparaben _ 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
1,4-diazobicycle-{2,2,2}-octane 0.050
butylated hydroxytoluene 0.000
ascorbic acid 6.000
50% agueous NaOH g.s. to pH 4.7
deionized water g.s8. to 100.000

¢ all-trans (USP)

The resulting water-in-oil emulsion composition was an
off-white cream and was found to retain 91.8% of its
original amount of retincl after 13 weeks aging at xroom

temperature (21°C).

‘The following Examples illustrate still further

enmbodiments of the present invention.

EZAMPLE XXIXJ

A water-in-oil cream composition was prepared in
accordance with the procedure of Example V and consisted
of the following ingredients:
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mineral oil 25.000
hydroxyoctacosanyl hydroxystearate $.000
{Elfacos C26)
sorbitol solution, 70% 8,000
methoxy PEG-22/dodecyl glycol §.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.00¢
copolymer (Elfacos 8T9)
stearoxytrimethylsilane 1.000
dimethicone {50 cstk) - 1.000
Vitamin A alcochol (retinel)® 0.125
methylparaben . 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 {Dowicil 200) 0.100
disodiun esdetate 0.100
sodium bisulfite 0.100
-butylated hydroxytoluene 0.100

50% aguecus NaOH g.8. to pH 4.7
deionized water g.s. te 100.000
% all-trans {(USP)

The resulting water-in-oil emulsion was an off white
crean.

A water-in-oil cream composition was prepared in
accordance with the procedure of Example V with the
addition of 20 g silicon dioxide to the phase containing
the mineral o¢il and consisted of the £ollowing
ingredients:
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3 wiw
mineral oil ' 25.000
hydroxyoctacosanyl hydrexystearate _ 6.000

(Elfacos C286) '
sorbitel solution, 70% ' 5.000
methoxy PEG-22/dodecyl glycol | 5.000
' copolymer (Elfacos E200)
PEG-45/dodecyl glycel 3.000
copolymer (Eifacos ST9)

gilicon dioxide - 2.000
stearoxytrimethylsilane ' 1.000
dimethicene (50 cstk} . 1.000
vitamin A alcchol (retinel)# 0.345
methylparaben 0.300
fragrance | 0.250
propylparaben 0.200
Quaternium 185 (Dowicil 200) 0.100
disodium edetate ‘ ; 0.100
ascorbic acié 0.100
butylated hydroxytoluene 0.050
50% agueous NaOH g.5. to pH 4.7
deionized water qg.s. to 100.000

% all-trans (USP)

The resulting water-in-oil emulsion composition was an
off-white crean.

EXAMPLE XV
A retinol cream composition was prepared according to the

following procedure. In a suitable sized glass beaker
blanketed with argon gas and fitted with a stainless steel

~ stirrer 10g PVP/Eicosene Copolymer, 5g Phenoxyethanol,
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2.45g Polysorbate 20, 1.54g Dimethicone, 10g Arlacel 481,
259 PEG-7 Hydrogenated Castor ©il, 15g Cl2-15 Alcchols
Benzoate, 85g Cetearyl Octancate, 20g Silicon Dioxide, and
0.25¢ BHT were heated to 80°C and mixed. 1In a separate
glass container, alsc blanketed with argon gas and fitted
with a stainless steel stirrer, approximately 3259
Purified Water USP, 0.5g Ascorbic Acid, 0.5g Disodium EDTA
and 1.5g Xanthan Gum were mixed, adjusted to pE 4.7 with
dilute sodium hydroxide Q.8., heated to 80°C and added to
the first mixture with agitation to form a water-in-oil
emulsion. The emulsion was homogenized to further refine
the particle size and was cooled to about 50°C with
ordinary mixing. 0.25g Fragrance and 0.9285g Retinol were
added and Purified Water was added to returm the batch
weight to 500g. The batch was mixed until uniform and the
temperature was about 40°C. The finished batch was filled
into blind-end aluminum tubes under argon blanketing. The
compositicn was a smooth, off-white cream and has the
following formulation:

Ingredient 3 wiw
Purified Water, g.s. 100.00
Ci2-15 Alcohols Benzoate .

{(Finsolv TN} 3.00
PEG-7 Hydrogenated Castor 0il

{Arlacel 989) . 5.00
Silicon Dioxide (Cab-0-8il M5} . 4.00
Cetearyl Octancate (Crodamol CAP} i7.00
Arlacel 481 2.00
PVP/Eicosene Copolymer (Ganex V 220) 2.00
Phenoxyethanol (Emeressence 1160) 1.00
Polysorbate 20 (Tween 21) . 0.49

Dimethicone 50 cstk 0.308
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Xanthan Gum {Keltrol) 0.30
" Retinol {all-trans), USP 0.1857
Ascorbic Acid ' ' 0.10
EDTA Na, 0.10
KaOB 0.05
BHT : - £.05
Fragrance . 0.08

Various other features and embodiments of the present
invention not specifically enumerated will be obvious to
those skilled in the art, all of which may be achieved
without departing from the spirit and the scope of the
invention as defined by the following claims.
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i. A skin care composition comprising a water-in-cil
emulsion and a retinoid selected from the group consisting
of Vitamin A alcohol, Vitamin A aldehyde, retinyl acetate,
retinyl palmitate and mixtures thereof, said composition

further comprising a stabilizing system selected from the
group consisting of:

a) a chelating agent and at least one oil-soluble
antioxidant;

b) a chelating agent and at least one water-soluble
antioxidant; and

e} antioxidant present in eéach of the oil and water
phases of said emulsion;

said composition retaining at least about 60% of said
retinoid after 13 weeks storage at 40°C.

2. The skin care composition of Claim 1 wherein the
retinoid is Vitamin A alcochel.

3. The skin care composition of Claim 1 wherein the
wvater-soluble antioxidant is selected from the group
consisting of ascorbic acid, sodium sulfite, sodium
metabisulfite, sodium bisulfite, sodiumn thiosulfite,
sodiur formaldehyde sulfoxylate, isovascorbic acidg,
thioglycercl, thiosorbitol, thiourea, thioglycolic acid,

ecysteine hydrochloride, 1,4-diazobicyclo-(2,2,2)-octane
and mixtures thereof.
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&, The skin care composition of Claim 3 wvherein the
vater-soluble antioxidant is selected from the group
consisting of ascorbic acid, sodium bisulfite, sodium
netabisulfite, “thioglycerol, sodium formaldehyde

sulfoxylate and 1,4-diazobicycle-(2,2,2,)~octane
sixtures thereof.

and

. The skin care composition of Claim 4 wherein the
wvater-soluble antioxidant is ascorbie acid.

6. The skin care composition of Claim 1 wherein the
oil-soluble antioxidant is selected from the group
consisting of butylated hydroxytoluene (BHT), ascorbyl
palmitate, butylated hydroxyanisocle, a-tocopherol

phenyl-a-naphthylamine, and mixtures thereof.

7. The skin care composition of Clair 6 wherein the
oil-soluble antioxidant is butylated hydroxytoluene.

8. The skin care composition of Claim 1 wherein the
stabilizing system contains at least ene antioxidant
selected from the group consisting of hydreguinone, propyl
gallate, nordihydroguiaretic acid and mixtures therecf.

9. The skin care composition of Claimn 1 wherein the
chelating agent is selected from the group consisting of
ethylenediamine tetracetic acid (EDTA) and derivatives and
salts thereof, dihydroxyethyl glycine, ecitric acid,
tartaric acid, and mixtures thereof.

16. The skin care composition of Claim 9 wherein the
chelating agent is selected from the group consisting of

ethylenediamine tetracetic acid and derivatives and salts
thereof.
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il. The skin care composition of Claim 1 wherein said
stabilizing system comprises a chelating agent and

antioxidant present in each of the oil and water phases of
said emulsion.

12. A skin care composition comprising a water-in-oil
emulsion and a retinoid selected from the group consisting
of Vitamin A alcochol, Vitamin A aldehyde, retinyl acetate,
retinyl palmitate and mixtures thereof, said composition
further comprising a stabilizing system comprising a
chelating agent and at least one oil-scluble antioxidant,
said composition retaining at least about 60% of said
retineid after 13 weeks storage at 40°C.

13. The skin care composition of Claim 12 wherein the
retinoid is vitamin A alcehol.

14. The skin ‘care composition of Claim 13 wherein the

oil-soluble antioxidant is selected from the group

consisting of bi&tylated hydroxytoluene (BHT), ascorbyl
palmitate, butylated hydroxyanisocle, a-tocopherol,
phenyl-a-naphthylasine, and mixtures thereof.

15. The skin care composition of Claim 14 wherein the
ocil-soluble antioxidant is butylated hydroxyteoluene.

16. The skin care compositiocn of Claim 12 wherein the
stabilizing system contains at least one antioxidant
selected from the group consisting of hydrequinone, propyl
gallate, nordihydroguiaretic acid and mixtures thereof.

17. The skin care composition of Claim 12 wherein the
chelating agent is selected from the group consisting of
ethylenediamine tetracetic acid (EDTA) and derivatives and

R O R

g *®



io

i8

20

25

30

- B2 =

salts thereof, dihydroxyethyl glycirne, citric acid,
tartaric acid, and mixtures thereof.

18. The skin care composition of Claim 17 wherein the
chelating agent is selected from the group consisting of

ethylenediamine tetracetic acid and derivatives and salts
thereof.

19. The skin care composition of Claim 12 wherein said
stabilizing system comprises a chelating agent and

antioxidant present in each of the ocil and water phases of
said emulsion.

20. A skin care composition comprising a water-in-oil
emulsion and a retinoid selected from the group consisting
of retinol, retinal, retinyl acetate, retinyl palmitate
and mixtures thereof, said composition further comprising
a stabilizing system comprising a chelating agent and at
least one Haterssolublé antioxidant, said composition

retaining at least about 60% of said retinoid after 13
weeks storage at 40°C.

21, The skin care composition of Claim 20 wherein the
retinoid is Vitamin A alcohol.

22. The skin care composition of Claim 20 wherein the
vater-soluble antioxidant is selected from the group
consisting o©f ascorbic acid, sodium sulfite, sodium
metabisulfite, sodium bisulfite, sodium thiosulfite,
sodius formaldehyde sulfoxylate, isoascorbic acid,
thieglycerol, thioserbitol, thiourea, thioglycolic aciqg,

‘cﬁst@ine hydrochloxride, 1,4-diazobicyclo-(2,2,2)-occtane
and mixtures thereof.
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23. The skin care composition of Claim 22 wherein the
water-soluble antioxidant is selected from the group
consisting of ascorbic acid, sodium bisulfite, sodium
metabisulfite, thioglycerol, sodiun formaldehyde

sulfoxylate and 1,4-dlazobicyclo-(2,2,2,)~octane and
mixtures thereof.

24, The skin care composition of Claim 23 wherein the
vater-seluble antioxidant is ascorbic acid.

25. The skin care éompasiticn of Claim 22 wherein the
chelating agent is selected from the group consisting of
ethylenediamine tetracetic acid (EDTA) and derivatives and
salts thereof, dihydroxyethyl glycine, ecitric acid,
tartaric acid, and mixtures thereof.

26. The skin care composition of Claim 25 wherein the
chelating agent is selected from the group consisting of

ethylenediamine tetracetic acid and derivatives and salts
thereof.

27. The skin care composition of Claim 22 wherein said
stabilizing system comprises a chelating agent and

antioxidant present in each of the oil and water.phases of
said emulsion.

28. A skin care composition comprising a water-in-oil
emulsion and a retinoid selected from the group consisting
of retinol, retinal, retinyl acetate, retinyl palmitate
and mixtures thereof, said composition further comprising
a stabilizing systém comprising antioxidant present in
each of the oil and water phases of said emulsion, said
composition retaining at least about 60% of said retinoid
after 13 weeks storage at 40°C.
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29. The skin care composition of Claim 28 wherein the
retincid is vitamin A alcohel.

30. The skin care composition of Claim 28 wherein the
antioxidant present in said water phase is selected from
the group consisting of ascorbic acid, sodium sulfite,
sodium metabisulfite, . sodium bisulfite, sodiunm
thiosulfite, sodium formaldehyde sulfoxylate, isoascorbic
acid, thioglycerol, thiosorbitel, thiourea, thioglycolic
acid, cysteine hydrochloride, 1i,4-diazobicycle-{2,2,2)-
octane and mixtures thereof.

31i. The skin care composition of Claim 30 wherein the
antioxidant present in said water phase is selected from
the group consisting of ascorbic acid, sodium bisulfite,
sodium metabisulfite, thioglycerol, sedium formaldehyde

sulfoxylate and 1,4-diazobicyclo-(2,2,2,)-octane and

mixtures thereof.

32. The skin care composition of Claim 31 wherein the
antioxidant present in the water phase is ascorbic acid.

33. The skin care composition of Claim 28 wherein the
antioxidant present in the oil phase is selected from the
group consisting of butylated hydroxytoluene (BHT),

ascerbyl palmitate, butylated hydroxyanisole,
a-toecopherol, phenyl-e-naphthylamine, and mixtures
thereof.

34. The skin care composition of Claim 33 wherein the
antioxidant present in the o0il phase is butylated

‘hydroxyteluene.
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38, The skin care composition of Claim 28 vherein the
stabilizing system contains at least one antioxidant

selected from the group consisting of hydroquinone, propyl
gallate, nordihydroguiaretic acid and mixtures thereof.

36. The skin' care composition of Claim 28 further
conprising a chelating agent selected from the group
consisting of ethylenediamine tetracetic acid (EDTA} and
derivatives and salts thereof, dihydroxyethyl glycine,
citrie aeid, tartaric acid, and mixtures thereof.

37. The skin care composition of Claim 36 wherein the
chelating agent is selected from the group consisting of

ethylenediamine tetracetic acid and derivatives and salts
thereof.

38. The skin care composition of Claim 28 wherein said
stabilizing system further comprises a chelating agent.



