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SKIN CARE COMPOSITIONS CONTAINING IMIDAZOLES
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FIELD OF THE INVENTION

1

This invention relates to skin care compositions
containing 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 containing a water-in-oil
emulsion, certain retinoids and an imidazole.

BACKGROUND OF THE INVENTION

Skin care compositions containing retinoids have become
the focus of great interest in recent years. Retinoic
acid, also known as Vitamin A acid or tretinoin, is well-
kxnown for the treatment of such skin conditions as acne

and products containing retinocic acid are commercially

available in various forms from the Dermatological
Division ' of Ortho Pharmaceutical Corporation. Such
products, for example, include Retin A*'creams,'an oil-in-
water emulsion of retinoic acid containing as an
& oil-soluble antioxidant, butylated hydroxytoluene (BHT);
Retin A* 1liquid, a solution of retinoic acid in a
polyethylene glycol/ethanol solvent employing BHT as an
antioxidaht and Retin A* gel, which comprlses retinoic
acid in a gel vehicle comprising ethyl alcohol as the
solvent, hydroxypropyl celliil8se as the thickener or
gelling agent and BHT as an antioxidant.
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of the

skin, particularly human facial skin. More particularly,

the present invention relates to chemcally stable skin care conpositions
containing a water-in-oil enulsion, certain retinoids and an im dazol e.
BACKGROUND OF THE I NVENTION  Skin care conpositions containing retinoids
have becone the focus of great interest in recent years. Retinoic acid,
al so known as Vitamn A acid or tretinoin, is well- known for the treatnent
of such skin conditions as acne and products containing retinoic acid are
comercially available in various forns-feomthe Dernatol ogi cal, Division

of Otho Pharmaceutical Corporation. Such products, for exanple,
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solution retl oic acid a polyethylene
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whi ch conprises retinoic acid in a gel vehicle conprising ethyl alcohol as
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agent and BHﬁQ£$eﬁPC%BFEBX|@Qﬂ?ver' wider use of retinoids has been

suggested for treatments other than acne such as, for
example, the treatment of skin against photoaging and sun
damage. Many individuals who have had a good deal of sun
exposure in childhood will show the followinyg gross
cutaneous alterations in later adult life: wrinkling,
leatheriness, yellowing, looseness, roughness, dryness,
mottling (hyperpigmentation) and various premalignant
growths (often subclinical). These changes are most
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 microscopic
alterations of the epidermis and dermis occur decades
before these become clinically visible. Wrinkling,

yellowing, leatheriness and loss of elasticity are very
late changes.

The problem of skin aging is addressed in U.S. Patent No.
4,603,146 wherein Vitamin A acid in an empllient vehicle
is suggested as a treatment. Further, in U.S. Patent No.
4,877,805, it is suggested that a number of retinoids are

useful for restoring and reversing sun damage of human
skin.

European Patent Publication No. 0 396 184 to Cauwenbergh
suggests that ketoconazole may be used in combination with
an appropriate retinoid for the topical treatment of acne,
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-2 - These retinoic acid containing products have proven stable and
capabl e of providing active ingredients after extended periods of storage.
More recently, however, w der use of retinoids has been suggested for
treatnments other than acne such as, for exanple, the treatnment of skin
agai nst phot oagi ng and sun damage. Many i ndivi duals who have had a good
deal of sun exposure in childhood will show the foll ow ng gross cutaneous
alterations in later adult life: wri nkling, |eatheriness, yellow ng,

| ooseness, roughness, dryness, nottling Bhyperpi gnentation) and vari ous
premal i gnant

hyperkeratotic dermatoses and photoaging of skin. The
retinoids suggested for use in this combination are all-
trans retinoic acid (tretinoin) or 13-cis retinoic acid
(isotretinoin). The combination of ketoconazole and the
retinoid may be applied as a single mixture or as two
separate compositions. Cauwengbergh suggests that when
the retinoid and ketoconazole are used in combinatioﬁ,
they may each potentiate the activity of the other. The
pharmaceutically acceptable acid addition salts .of the
ketoconazole may be used in this combination as well.

When considering the use of retinoids in skin care
products, it is believed that certain retinoids such as,
for example, retinol (Vitamin A alcohol), retinal (Vitamin
A aldehyde) and retinyl esters such as retinyl acetate and
retinyl palmitate would be preferred over retinoic acid.
A preferred form is retinol. 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 much larger safety margin than
other retinoids such as retinoic 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 retinoid containing

compositions. Specifically, much attention is directed
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grow hs (often subclinical). These changes are nost promnent in
| i ght - ski nned persons who burn easily and tan poorly. These cumnul ative
effects of sunlight are often referred to as "photoagi ng". Al t hough the
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second decade.

degradation of the skin is nost advanced in the elderly,
destructive effects of excessive sun exposure are already evident by the
Serious mcroscopic alterations of the epiderms and derms

occur decades before these beconme clinically visible. Wi nkl i ng,

yel | ow ng,
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treatnent of acne,

experience gained in the already existing formulas
containing retinoic acid. Typically, such formulas
comprise oil-in-water emulsions wherein the retinoic acid
is carried within the o0il phase and is protected from
oxidation by employing an oil-soluble antioxidant. With
respect to the form of the -emulsion, oil-in-water
emulsions have been. preferred in that, as compared to
water-in-oil emulsions for example, they are non-
occlusive, non-greasy, compatible with other such emulsion
products, easy to remove from the skin and are regarded as
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
0il soluble antioxidant.

Thus, for example, the aforementioned Retin A* cream is an
oil-in-water emulsion containing retinoic acid and BHT, an
oil-soluble 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 antioxidant 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 Vvitamin E and citric acid. In
U.S. Patent 4,247,547 still another form of a retinoic
acid containing composition, namely a gel, is disclosed
and is protected by an antioxidant selected from the group
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-3- hyperkeratotic dernatoses and photoaging of skin.  The retinoids
suggested for use in this conmbination are all- trans retinoic acid
(tretinoin) or 13-cis retinoic acid (isotretinoin). The combination of

ket oconazol e and the retinoid may be applied as a single mixture or as two
separate conpositions. Cauwengbergh suggests that when the retinoid and
ket oconazol e are used in conbination, they may each potentiate the activity
of the other. The pharmaceutically acceptable acid addition salts of the
ket oconazol e may be used in this conbi nat bor as wel | . When consi dering
the use of retinoids in skin care

consisting of butylated hydroxytoluene, . butylated
hydroxyanisole (BHA), ascorbic acid (Vitamin c), propyl
gallate, and a-tocopherol (Vitamin E).

The above-described retinoic acid containing compositions
have proven to be, or are said to be, chemically stable.
Therefore, a number of skin care products have appeared in
the marketplace incorporating 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 ocil-in-water emulsions
protected by ocil-soluble antioxidants. Unfortunately and
unexpectedly, it has been discovered that for reasons not
yet clearly understood, the other retinoids in such
compositions quickly lose their activity and either
oxidize or isomerize to non-efficacious chemical forms
with the result that the amount of retinoid actually
available to provide the beneficial effects of the product
is reduced, in an unacceptably short period of'time, to an

ineffective quantity and eventually to only trace
quantities.

Generally then, products containing retinoids have been
limited to oil-in-water emulsions and, with respect to
those other than retinoic acid, have suffered from
chemical instability. In a few instances, however,
products and/or suggestions for products have been made
wherein 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 retinol,
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products, it is believed that certain retinoids such as, for exanple,
retinol (Vitamn A alcohol), ‘retinal (Vitamn A al dehyde) and retinyl
esters such as retinyl acetate and retinyl palmtate would be preferred
over retinoic acid. A preferred formis retinol. This is because retinol is
an endogenous conpound naturally occurring in the human body and essenti al
for good growth, differentiation of epithelial tissues and reproduction.
Retinol is also preferred because it has a nmuch | arger safety margin than
ot her retinoids such as retinoic acid. - éAdditionally, excess retinol is
stored in the human body largely in an inactive ester form e.g. retinyl
pal m t at e antdetioydonecekatat  amet iretirackt admitiiee almdghy densistti naf,
al so a prefe r [ ti.ye tqgﬁ!' f i-nol ' d for
vi sual funct?%ﬁgngxcgg}d?n8$§§ga3peﬁgﬁbn a%éfﬂﬁngégksxgxi or%@?ggigg skin
care conposi fnskberhinrludat Ve ehbssopubiler angioxddandis .y Bifcand BYA. '
. retinoids. In fornul ati ng products containing such retinoids, the sane
properties sought with respect to the retinoic acid fornulas are desirable
for other refUR&ERETconfYM NG TSI ¢ | HRS- + SpBlef | *&BLYNeRucREat Ualti on

is directed 4,826,828, sells two skin care products called Bioadvance
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
"skin lotion", while the second bottle contains what is

called a "fortifier". The "skin lotion" is a water-in-oil
emulsion having a number of ingredients which include
water, emulsifiers, silicone and vegetable 9oils,

preservatives, emollients and butylated hydroxytoluene
(BHT). The "fortifier" is a solution which contains a
number of ingredients including cyclomethicone (a silicone
0il), 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
specified portion of the %skin lotion" and mixed, there
results a water-in-oil emulsion which comprises retinol,
retinyl acetate, retinyl palmitate, BHT and BHA, the
latter being oil-soluble antioxidants. The outer package
 in which Bioadvance 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 retinoids in the mixture of the
"skin lotion" and the "fortifier" is guite limited. The
fact that in both the BIOADVANCE and BIOADVANCE 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
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-4- toward providing a conposition which is aesthetically pleasing and
whi ch can deliver active ingredients after a substantial shelf life. Not
surprising, in formulating products containing such retinoids, the art is
|l ed to the experience gained in the already existing fornulas containing
retinoic acid. Typically, such fornulas conprise oil-in-water

enul sions wherein the retinoic acid is carried within the oil phase and is
protected from oxi dation by enploying an oil-sol uble antioxidant. Wth
respect to the formof the enulsion, oil-in_water enulsions have been
preferred in that, as conpared to water-in-oil enulsions for exanple, they

are non- OCddﬂHdﬁe BN HHEAS B £ Qﬂﬁpaébgbﬁdméﬂifadﬁi §E€Pn8ﬂ“'¥é¥1ny1
products, o reane fromthe skin and are regard
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Further still, U.S. 4,720,353 to Bell discloses water-in-
oil emulsion carriers for various medicaments and drugs
intended for topical application to the skin. Water
soluble, miscible or dispersible drugs may be incorporated
into the aqueous phase of the emulsion. Oil-soluble,
miscible or dispersible drugs may be incorporated into the
.0il phase. Drugs which may be incorporated into the
emulsion include derivatives of retinoic acid.
Ingredients which may optionally be added to the emulsion
include a preservative such as methyl paraben, propyl
paraben or imidazolidinyl urea or an antioxidant such as
butylated hydroxyanisole and a water or oil soluble

vitamin such as vitamin C, tocopherol linoleate and the
like.

Still further, EP 0 343 444 A2 to Siemer et al discloses
cosmetic preparations based on retinyl palmitate. Example
3 discloses a night cream in the form of a water-in-oil
type emulsion comprising retinyl palmitate and butylated
hydroxyanisole (BHA). Example 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
retinol, said compositions being useful in the treétment
of photoaged skin. Example . 6 discloses a water-in-oil

emulsion comprising Vitamin A propionate and BHT, an oil-
soluble antioxidant.
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econom cal to manufacture. Wth respect to chemcal 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 oi
phase an oil sol ubl e anti oxi dant. Thus, for exanple, the aforenentioned
Retin A* creamis an oil-in-water enulsion containing retinoic acid and
BHT, an oil-soluble antioxidant. |In U S. Patent 3,906,108 there is

di scl osed an oil-in-water enulsion of retinoic acid which may include an
oi | -sol ubl e anti oxi dant such as BHT or _dk-a-tocopherol and a

chel ating agent e.g. ethylenediam netetraacetic acid (EDTA). In US.

Pat ent 4, 466, 895 wauldnnidg d‘é?ﬁlii%%ié ONntd S KIPSET | peb b Ld MEmMBdE] titisn
anong ot her |Q€éedlents Vitamn i,n an oil-in- water emul sion containing

Vitamn E and® Y?}Elag|Bonr5381§°l§aﬁﬁﬁ¥i4r9E?n9&¢Ss@ﬂﬂ AhotMeHazeten of a
retinoic aci duspoBuRatglgonPese t igriomanity atdkimptis @oSceREtdtandché
protected by a@abfirgx' d ntres'gjj.r?g{gda]::rlgmécpr?tglnlgg compositions have
been unsuccessful and in each case result in substantial
and unacceptable chemical instability of the retinol,
retinal or retinoic esters employed therein. Thus, there
is a need for a composition in which non-retinoic acid

retinoids and imidazoles may be combined in a chémically
stable form.

SUMMARY OF THE INVENTION

In accordance with the present invention, it has now been
unexpectedly found that certain retinoids may be
successfully stabilized against chemical degradation in
compositions containing certain imidazoles by
incorporating them into water-in-oil emulsions comprising
a specifically defined stabilizing systemn. For reasons
which are not clearly understood, stability satisfactory
for a commercial product has been achievable for certain
specific retinoids only by utilizing a specific form of
emulsion, i.e. water-in-oil, a specific stabilizing system
and an imidazole in the free base form.

The retinoids which can be stabilized against chemical
degradation in accordance with the principles of the
present invention are retinol (Vitamin A alcohel), retinal

(Vitamin A aldehyde), retinyl acetate, retinyl palmitate
and mixtures thereof.

The imidazoles which can be used in the stabilized
composition of the present invention are in the free base

form, rather than in an ionized or protinated form, such
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- 5 - consisting of butyl ated hydroxytol uene, but yl at ed

hydr oxyani sol e (BHA), ascorbic acid (Vitamn C), propyl gallate, and
a-tocopherol (Vitamn E). The above-described retinoic acid containing
conpositions have proven to be, or are said to be, chemcally stable.
Therefore, a nunber of skin care products have appeared in the marketpl ace
I ncorporating other retinoids, including for exanple retinol, retinal and
retinyl esters such as retinyl acetate and retinyl palmtate, and
these unsurprisingly emulate the fornulag of the comrercial retinoic acid

conpositions i.e. are oil-in-water enmui sions protected by oil-soluble
antioxi dant s;4 %%éi&;ﬂa&&ﬁtﬂaﬂ ggg{pect]:%dlr%,s 'He %1%& dlf hat
for reasons not yet ear under St 6od ret|n0|ds

conposi ti onstRpii Bridazeie @ﬁeuﬁedcﬂhvrchﬁ @ﬁd—delatmtm Rkt oﬁomon@m ze to
non-efficaci QagiREEM S@AL{PLFP is adversely affected. Imidazoles

suitable for use in the present invention include

ketoconazole, miconazole, econazole, itraconazole,
fluconazole, terconazole, clotrimazole, butoconazole and
sulconazole.

As used herein, the "chemical stability" or "stability" of
a retinoid is-defined in terms of the percentage of the
specified retinoid which is retained in its original
chemical form after the composition has been stored for a
specified period of time at a specified temperture. Thus,
if the original concentration of all-trans retinol in an
absolute ethanol solution were 0.20% by weight and, after
two (2) weeks storage at room temperature (21°C * 1°C), the
concentration of all-trans retinol were 0.18% by weight,
then the original solution of all-trans retinol 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-retinol 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.

-

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 exhibit a stability of at least about
80% after 13 weeks storage at 40°C, and most preferably
about 80% after 26 weeks of storage at 40°C.
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with the result that the anount of retinoid actually available to provide
the beneficial effects of the product is reduced, in an unacceptably short
period of tinme, to an-ineffective quantity and eventually to only trace

guantities. General ly then, products containing retinoids have been
limted to oil-in-water enmul sions and, with respect to those other than
retinoic acid, have suffered fromchemcal instability. In a few

i nstances, however, products and/or suggestions for products have been
made wherein retinoids such as retinol - n@tinyl acetate and retinyl
palmtate are fornmulated in water-in-oil emnulsions. Thus, for
exanple, in BcBorRangily 4tB@6e828s i pncsnsd.@;gesum ahaordaat:eblvelmrmn&l tion

conpri si ng r%%h@ﬁhngs of the present invention, a skin care
composition containing a water-in-oil emulsidn; a retinoid
selected from retinol, retinal, retinyl acetate, retinyl
palmitate and mixtures thereof; and an imidazole in a free
base form, said composition further containing a

stabilizing system selected from:

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

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

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

In a preferred embodiment of the invention, the skin care
composition includes one of the aforementioned retinoids,
a chelating agent, a water-soluble antioxidant, an oil-

soluble antioxidant and ketoconazole, miconazole or
econazole.

DETAILED DESCRIPTION OF THE INVENTION

As described above, the composition of the invention is in
. the form of a particular type 6f emulsion, namely water-
in-0il. As used herein, the generally accepted concept of
an emulsion applies 1i.e., an intimate mixture of two
immiscible 1liquids which remains unseparated for an
acceptable shelf life (is physically stable) at or about
room temperature. Ordinarily, when two immiscible liquids

are mechanically agitated, both phases initially tend to
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-6- retinyl acetate and retinyl palmtate may consist of retinol in a
water-in-oil enul sion wherein the enul sion further include two oil-soluble
anti oxi dants, BHT and BHA. Further, Avon Products, Inc., the assignee of
U S. 4,826,828, sells two skin care products called Bi oadvance and

Bi oadvance 2000. Each of these products is supplied in two bottles,
portions of which are m xed together just prior to use. The first bottle
contains what is called a "skin lotion", while the second bottle contains
what is called a "fortifier". The "skin I,otion" is a water-in-oil enulsion
havi ng a nunber of ingredients which incl'ude water, enulsifiers,

silicone anteory QEGINEs. @HehedHtQSE! AldlY Gthe HPItdE10S Sk out Y@t ed

hydr oxyt ol uene (BFH%. The "fortifier” 1s a solution which contains a
nunber of i ndtERRERLS AHLFKIYNFWAESFRL hirdshetRa &9 chiEubds) tedehatar ed
ethanol, an esapardtel (Bal 3@ e ?Ohankst idip| emi B i oM magetsd efofgbany!

palmtate, BkgrmfrquyBs%ally 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
liquids. 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 éxternal
phase. An oil-in-water emulsion is one in which the
external phase (also called the continuous phase)
comprises water and the internal phase (also called the
discontinuous or disperse phase) comprises an oil. A
water-in-oil emulsion is one in which the external phase

comprises an oil and the internal phase comprises water.

Most commercial skin care compositiohs such as the ones
containing retinoic acid are oil-in-water emulsion
systems. 1In accordance with the teaching herein it has
been discovered that, in such oil-in-water emulsion
systems, certain retinoid 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 not 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
oil phase containing the retinoid, and degradation of the
retinoid then occurs. Since the diffusion of oxygen is
greater in a water phase than an o0il phase, an
oil-in-water system is more prone to such degradation.
Precisely why this occurs for certain selected retinoids
and not for dthers, is not yet understood.
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When a specified portion of the "fortifier" is added to a specified portion
of the "skin lotion" and m xed, there results a water-in-oil enulsion which
conprises retinol, retinyl acetate, retinyl palmtate, BHT and BHA the

| atter being oil-soluble antioxidants. The outer package in which

Bi oadvance is supplied carries a statenment which says "Because Bl QADVANCE
begins to | ose effectiveness after one nonth, for maxi mum benefits, use a
fresh supply each month". It would appear fromthis statement that the

chem cal stability of the retinoids in EP m xture of the "skin lotion" and
the "fortifier" is quite limted. The faét that in both the Bl OADVANCE and

Bl OADVANCE 2900 i QUL S i {96 U éeovefegfn%dltﬁ@si 42 0% 1T 60 L 0 the

"skin | otion nt's |nne Fror to use Indicates t
resul ting waitf@rteia‘ii'm Ipremidsison a\/\hWéheirsJamﬂlbd etﬂbﬂtﬁ’ié?fsklcﬁ*m@d-m

limted cherdida S{AR | btY least one retinoid compound wherein the
physical stability of the emulsion 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:

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

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

c) antioxidant present in each of the o0il and water
-phases of said emulsion.

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, isoascorbic.acid, thioglycerol, thiosorbitol,
‘thiourea, thioglycolic acid, cysteine hydrochloride,
l,4-diazobicyclo~(2,2,2)~octane and nixtures thereof as
well as any other Xknown water-soluble antioxidant
compatible with the other components of the compositions.

The oil-soluble antioxidants which ére useful in the
compositions of the present invention include butylated
hydroxytoluene (BHT) , ascorbyl palmitate, butylated
hydroxyanisole (BHA) , a-tocopherol,
phenyl—a¥naphthylamine, hydrogquinone, propyl gallate,

nordihydroguiaretic acid, and mixtures thereof as well as
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-7- of one or nore of the above-nentioned retinol, retinyl acetate and

retinyl palmtate. Further still, U S 4,720,353 to Bell discloses
water-in- oil enulsion carriers for various nedi canents and drugs intended
for topical application to the skin. Water soluble, mscible or

di spersible drugs may be incorporated into the aqueous phase of the

enul-si on. QO l-soluble, mscible or dispersible drugs nmay be incorporated
into the oil phase. Drugs which may be incorporated into the emul sion

include derivatives of retinoic gg | ngredi ents whi ch may
optionally be added to the enul sion include a preservative such as nethyl

Dot o et e hy B T oRGuh TEAAZ YN phEoRE BRI e SRS

C tocopherothbln@heat@ammmndnis|d@athe5£¢mp0$mt@ﬁés EP O 343 444 A2 to

Siemer et al discloses
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 amount of
antioxidants utilizéd 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
inactivating them and preventing them from affecting the
retinoid compouhds. Chelating agents which are useful in
the compositions of the present invention include
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 retinoid compounds which are useful in the

compositions of the present invention consist of Vitamin

A alcohol (retinol), Vitamin A aldehyde (retinal) and

Vitamin A esters (retinyl acetate and retinyl palmitate).

These retinoids are utilized in the compositions of the

present invention in a therapeutically effective amount
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cosnetic preparations based on retinyl palmtate. Exanple 3 discloses a
night creamin the formof a water-in-oi

pal mtate and butyl at ed hydroxyani sol e (BHA). Exanple 4 discloses a

wat er -i n-oi |

E).

of at

Still

enul sion conprising retinyl acetate and a- Tocopherol (Vitamn
further, EP O 330 496 A2 to Batt is directed to skin treatnent
conpositions conprising a topically acceptable base and an effective anpunt
| east one ester of retinol, said conpositions being useful in the
treat ment of photoaged skin. Exanple 6 djiscloses a water-in-oil enulsion

conprising Vitam n A propionate and BHT, an oil- sol ubl e anti oxi dant.

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 imidazoles which are useful in the compositions of the
present invention are broad-spectrum anti~-fungals which
are widely used in the treatment of fungal infections. It
has been discovered that when these imidazoles are added
to a retinol composition containing the stabilization
system described above, they adversely affect the ftetinol
stability if they are added to the composition as an acid
addition salt. However, if the same imidazole is added to
the composition in the free base form, the retinol
stability is not affected. By "free base form" it is
meant that the imidazole is added to the composition of
the present invention in a non-ionized or non-protonated
form. While the stabilization system used in the present
invention, in certain cases, contains weak acids, e.q.,
ascorbic acid, which could possibly form salts with the
imidazole base, these weak acids are present in such small

amounts that most, if not all, of the imidazole remains in
the free base form. '

The imidazoles which are useful in the compositions of the

'present invention include ketoconazole, miconazole,
econazole, itraconazole, fluconazole, terconazole,
clotrimazole, butoconazole and sulconazole. These

imidazoles are utilized in the compositions of the present
invention in a therapeutic effective amount which
generally ranges from about 0.01 to about 10%,'preferably

from about 1.0 to about 5.0%, by weight of the total
composition.
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-8- It would be desirable to have a stabl e conposition containing
non-retinoic acid retinoids and an i m dazole. Unfortunately, the prior art
attenpts to enulate the stability of retinoic acid containing conpositions
have been unsuccessful and in each case result in substantial and
unacceptable chem cal instability of the retinol, retinal or retinoic
esters enployed therein. Thus, there is a need for a conposition in which
non-retinoic acid retinoids and i m dazoles may be conbined in a chemcally
stable form SUMVARY OF THE | NVENTI ON. 34 n-accordance with the present

I nvention, it has now been unexpectedly found that certain retinoids
may be succelsd ulsi}g/irstaiaiﬁe' Z%n@ﬁﬁiﬁioﬁ@erﬁﬁaltmgr@hﬁém lihvention
conposi tions . inin rporating them

ot o e R 0 v oy SRUT8EBn"Ran, b8 in L "Eh e 1ot ne

system For ¢wsmonsrwhothonr €orouldtelony, uasedesapdd , sbgbivartying the

satisfactory {@faf foMHRaftT iROWE! 135 LN AN A Sh8Le A the
emulsion. The pH of the compositions should be in the
range of from about 4 to about 8, and preferably from
about 6 to about 7. '

Minerals oils, animal oils, vegetable oils and silicones
have all been used in cosmetic creams and lotions of the-
emulsion type. 1In addition to such oils, other emollients
and surface active agents have been incorporated in the
emulsions, including glyceryl trioleate, acetylated
sucrose distearate, sorbitan triolate, polyoxyethylene (1)
monostearate, glycerol monooleate, sucrose distearate,
polyethylene glycol (50) monostearate, octylphenoxypoly
(ethyleneoxy) ethanol, decaglycerin penta-isostearate,
sorbitan sesquioleate, hydroxylated lanolin, lanolin,
triglyceryl diisostearate, polyoxyethylene (2) oleyl
ether, calcium stearoyl-2-lactylate, methyl glucoside
sesquistearate, sorbitan monopalmitate, methoxy
polYethylene glycol-22/dodecyl glycol copolymer(Elfacos
E200), polyethylene glycol-45/dodecyi glycol
' copolymer (Elfacos sT9), polyethylene glycol 400
distearate, and lanolin derived sterol extracts, glycol
stearate and glyceryl stearate; alcohols, such as cetyl
alcohol and lanolin alcohol; myristates, such as isopropyl
-t myristate; cetyl palmitate; cholesterol; stearic acid;
propylene glycol; glycerine, sorbitol and the like.
Thickeners such as natural gums and synthetic polymers, as
well as preservatives such as methylparaben, butyl
paraben, propylparaben and phenoxyethanol, coloring agents
and fragrances also are commonly included in such

compositions. Other active ingredients such as sunscreen

This Sheet Has Been R Repla

LT

REPLACED




specific retinoids only by utilizing a specific formof enulsion, i.e.
water-in-oil, a specific stabilizing systemand an i mdazole in the free
base form The retinoids which can be stabilized agai nst chem cal
degradation in accordance with the principles of the present invention are
retinol (Vitamn A alcohol), retinal (Vitamn A al dehyde), retinyl acetate,
retinyl palmtate and m xtures thereof. The i m dazol es which can be used
in the stabilized conposition of the present invention are in the free base

form

rather than in an ionized or protingéed form such

materials and antimicrobial materials may be utilized in
the compositions of the present invention provided that
they are physically and chemically compatible with the
other components of the compositions.

The essence of the present invention is not within the
specific composition per se of the cream or 1lotion
formulation, and any of the many formulations or
cdmpositions of the cream or 1lotion type chrrently
utilized in skin care preparations can be employed
provided that it is in a water-in-oil emulsion and is
- chemically compatible with the retinoid compounds. The
ratio of the oil 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.

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 1is usually preferred to omit the retinoid
compound. The emulsion is then formed normally by adding
the water phase to the oil phase with agitation, and often
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
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-9- as an acid addition salt. It has been discovered that if the i m dazole

Is used in the acid addition salt form the retinol stability 1is
adversely affected. | m dazol es suitable for use in the present
i nvention include ketoconazol e, m conazol e, econazol e,
fl uconazol e, terconazole, clotrinmazole, butoconazole and sul conazol e.
used herein, the "chemcal stability" or "stability" of a retinoid is
defined in terns of the percentage of the specified retinoid which is
retained in its original chemcal form affer the conposition has been
stored for a specified period of tinme at a specified tenperture. Thus,
t he origi naltlreonpﬁeseati dnwintaldn t raes iklusbratadarbyabtbé utfe ldiowamol

sol ution wer 0% b ght d,, aft ra LQQM
t enper ature%err V\Fgr r‘]’t;IT t % c\glﬁl%ée %kén 0 gﬁ%Pfrg%s@% et ?%ol

i traconazol e,

As

| f

were 0.18% lﬂ;nm@mn isherot rmormflgedatosbhat specdif ig |Limided ions selt | n

absol ute et g%:gﬂl}vﬂpl&é)elm P AGGLEE ! éﬁgmgie@av'aag; FARY G ﬁféi@édptey

roomtenperature. I'n the same

retinol of ter two weeks storage a
fashi on, if @fh the appended claims.

EXAMPLE I (Comparative

Three oil-in-water emulsions of retinol (Vitdmin A
alcohol) were prepared having the % w/w compositions set
forth in Table 1. These emulsions were prepared according
to the following procedure. The ingredients shown under
the heading "Aqueous Phase Ingredients" were added to a
first glass container equipped with a stainless steel
stirrer and heated with stirring to 75-85°C under an argon
gas blanket. The ingredients shown under the heading "0il
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
room temperature under a blanket of argon gas. Stirring
'was continued in all instances until uniformity was
achi-ev_ed. The Aqueous Phase Ingredients at 75-85°C were
then added to the 0il Phase Ingredients. During this
addition 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 emulsion was obtained. After the resulting
emulsion was cooled to about 50-53°C, the Retinoid Mixture

was added with stirring. The emulsion was blanketed under

_
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enul sion conprising all-trans retinol had an initial concentration of 0.30%
by weight and after storage for 13 weeks at 40[err]C had a concentration of
all trans-retinol of 0.24% by weight, then the original erulsion wuld be
characterized as having a chem cal stability of retinol of 80%after 13
weeks storage at 40[err]C Specifically, a commercially usable
conposition should exhibit a stability of at |east about 60% of the active
retinoid(s) after 13 weeks storage at 40[err]C  Preferably such
conpositions exhibit a stability of & +east about 80% after 13 weeks

storage at 40[err]C, and nost preferably about 80% after 26 weeks of
st or age 3a9PO[ga$ |a®d the temperature was naintained 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
argon blanket, to room temperature (approximately 21°C).
The finished emulsion was then transferred under argon gas
blanketing to blind end aluminum tubes (2 ounce size)
which were promptly crimped and tightly capped. The
closed tubes were then set aside for determination wf
retinol stability after storage for various time periods
at various 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 processing
area or by conducting the various handling and processing
steps under yellow light.
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- 10 - Accordingly there is provided, in accordance wth the teachings

of the present invention, a skin care conposition containing a
water-in-oil ermulsion; a retinoid selected fromretinol, retinal, retinyl
acetate, retinyl palmtate and m xtures thereof; and an im dazole in a free
base form said conposition further containing a stabilizing system

sel ected from a) a chelating agent and at | east one oil-soluble
anti oxi dant; or b) a chelating agent and at | east one water-sol uble
anti oxi dant; or c) antioxidant —pt8sent in each of the oil and water
phases of said enul sion. In a preferred enbodi nrent of the invention, the
skin care conposition includes one of THERfbrenentioned reti noids,

Sample

Designation A B c

Aqueocus Phase Ingredients

-'—_—l——_j
Water, g.s. 100% - - -
Propylene Glycol 4.00 4.00 4,00
Carbomer 934 - 0.50 0.50 0.50

0il Phase Ingredients . !

Mixture A 8.75 8.75 8.75
Polysorbate 61 1.20 1.20 1.25
(Tween 61)
Dimethicone 1.00 1.00 1.00
Sorbitan Stearate 0.80 0.80 0.80
Retinoid Mixture
Ascorbic Acid | 0.00 | 0.00 | 0.10 |
EDTA ' 0.00 0.10 0.10
Benzyl Alcohol | 0.30 0.30 0.30
50% NaOH, g.s. pH 4.7 - - -
Methyl Paraben 0.15 0.15 0.15
Propyl Paraben . 0.10 0.10 0.10
1 || Butyl Paraben 0.05 0.05 0.05

BHT 0.02 0.02 0.02
Fragrance 0.25 0.25 0.25
Retinol (all trans), 1.00 0.86 0.86
UsSP .

30 Emulsion Type. o/w ofw . ofw

_—
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a chelating agent, a water-soluble antioxidant, an oil- sol uble antioxi dant

and ketoconazol e, m conazol e or econazol e. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON  As descri bed above, the conposition of the invention is in the
formof a particular type of emulsion, nanely water- in-oil. As used

herein, the generally accepted concept of an enulsion applies i.e., an
intimate mxture of two immscible Iiquids which remains unseparated for an
acceptabl e shelf life (is physically stable) at or about roomtenperature.

Ordinarily, when two inmm scible |iquids &% mechanically agitated, both
phases initially tend to ) . ) .
In "the above Table 1, the ingredient 1i1n the 01l Phase

Ingredients designated as 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 (Emersol 132); 1.00 g isopropyl palmitate; 1.00
stearoxytrimethylsilane (Dow Corning 580 Wax); 0.50
synthetic beeswax; 0.50 g stearyl alcochol; 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 liquified and uniformly
mixed; pouring the liquified mixture into shallow

containers; and allowing the mixture to cool to ambient
temperature.

Concentrations of all-trans retinol in oil-in-water
samples A, B and C in Table 1 were determined after
storage for various time periods at various temperatures.
Concentrations of retinol and other retinoids 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
y with a reversed phase 5 micron C-8 column (25 cm in length
X 4.6 mm in diametef) and a UV detector at 340nm. The
sample to be analyzed was diluted with a solution of 50%
by weight methanol 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 organic portion composed of 5 percent tetrahydrofuran
in acetonitrile and an agqueous portion consisting of 0.05N
ammonium acetate. The solvent program has an initial
composition of 70% organic/30% aqueous which increases

linearly to 80% organic/20% agueous at 13 minutes, then

i GHEET HAS BEEN
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- 11 - formdroplets. Thereafter, when the agitation ceases, the droplets
qui ckly coal esce, and the two liquids tend to separate. On the other hand,
an emul sion nmay be formed and physically stabilized and the lifetime of the
droplets inintimate m xture materially increased if a conpound, referred
to as an enulsifier, is added to the immscible liquids. Usually only one
phase persists in droplet formfor a prolonged period of tinme, and this is
referred to as the internal phase which is surrounded by an external phase.
An oil-in-water enulsion is one in which%lhe external phase (also called

t he conti nuous phasge ongrises wat er and the internal phase (also called

t he di sconti A¥SUS of ?ﬁé% #Se IpRSAE Yo orpr 1088 QYSSNic at hat adnutes|
enul sion is emeden whi citdye eritdnnalophabRuESSDr i SRStaR OidjedEisde 15
sUch o the- SREEDUIREHE 9 R SO U G Lris 1 (DR ARECR AR Ii%0n
systenms. |n aeedntsimzEl wadidibiohsavaragrhear aitnai € lbws raten of SCeaMgmEth
that, in Suc@dﬁltﬂé%ﬂ@ﬂéﬁff%gﬂf§(yégulated at 40°C. The retention time
of retinol (Vitamin A alcohol) is about 6.4 minutes. The
retention times of retinal (Vitamin A aldehyde), retinyl
acetate, and retinyl 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 ambunt
of all-trans retinol was found in the emulsion. After
twenty-six (26) weeks aging at 40°C, only three percent
(3%) of the original amount of all-trans retinol was found
in the emulsion. It is concluded that an oil-in-water
emulsion comprising retinol and butylated hydroxytoluene
(BHT) , an oil-soluble antioxidant, does not have
acceptable retinol chemical stability.

For Sample B: After thirteen (13) weeks aging at room
temperature, 87% of the original 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-retinoic acid was detected in Sample B. After
twenty-six (26) weeks aging at room temperature, fifty-
seven percent (57%) of the original amount of all-trans

retinol was found in the emulsion. It is concluded that

—_—
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systens, certain retinoid conpounds, in particular, retinol, retinal, and
the retinyl esters tend to be chemcally unstable, i.e. they degrade,
either by way of oxidation or isonerization, and are, therefore, not

avail able to performin their desired manner. Wile this is not clearly
understood, it is believed that this degradation occurs as a result of the
rapi d di ffusion of oxygen through the external water phase to the internal
oi | phase containing the retinoid, and de%radation of the retinoid then
occurs. Since the diffusion of oxygen i €2greater in a water phase than an

oi | phase, an 0|I-| yste nDre rone to such degradation
Preci sely why Y \(,,\s%rag Ycé’% Qir} E(Ttrl(-ﬁq%&rﬁ§"a?fd%ndf“f"éﬁer
others, is n@ﬂMWﬁlqnuhmmandlng all- trans retinol, 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 retinol was found in the emulsion, while after
thirteen (13) weeks aging at 40°C, twenty-three percent
(23%) all-trans retiﬁol was detected. No amount of all-

trans retinol was detected after Sample C was stored for
thirteen (13) weeks at 50°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.

F:om the foregoing aging results, it is concluded that the
chemical stability of all-trans retinol in an oil-in-water
emulsion comprising all-trans retinol, an oil-soluble
antioxidant (BHT), a water-soluble antioxidant (ascorbic
acid) and a chelating agent (ethylenediaminetetraacetic
acid) is commercially unsatisfactory.

EXAMPLE II

Five water-in-oil (w/o) emulsions of retinol (Vitamin A
alcohol) were prepared having the % w/w compositions set
forth in Table 2. These emulsions were prepafed according
to the following procedure. The ingredients shown under
the heading "0Oil Phase Ingredients'" were added under argon
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- 12 - The present invention has overcone these difficulties and instead,
provides a water-in-oil enulsion conposition containing at |east one
retinoid conpound wherein the physical stability of the enul sion and the

chemical stability of the active ingredients is excellent. As descri bed
above, the conposition of this invention enploys a chem cal stabilizing
system sel ected from a) a chelating agent and at | east one

oi | -sol ubl e anti oxi dant; or b) a chelating agent- and at | east one
wat er - sol ubl e anti oxi dant; or c)~ a&htroxi dant present in each of the

oi | and water phases of said enul sion. .
gas blanketing to a suitable sized gl;ss beaker equipped

with a stainless steel stirrer and heated with stirring to
80°C until uniformly mixed. The ingredients shown under
the heading "Aqueous Phase Ingredients" were added under
argon gas blanketing to 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%
NaOH. 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 done 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 cooled to about 50°C with stirring. The
phenoxyethanol and the fragrance were then added to the
emulsion. The retinol 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 argon 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 retinol from exposure to

' ultraviolet (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 yellow light.

e
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The wat er-sol ubl e anti oxi dants whi ch are usef ul
present invention include ascorbic acid,
nmet abi sul fite, sodiumbisulfite, sodium
f or mal dehyde sul foxyl ate, isoascorbic acid, thioglycerol, thiosorbitol,

t hi ourea, thioglycolic acid, cysteine hydrochloride,

1, 4-di azobi cyclo-(2, 2,2)-octane and m xtures thereof as well as any ot her
known wat er -sol ubl e anti oxi dant conpatible with the other conponents of the
conposi tions. The oil -sol ubl e anti oxi d#hts which are useful in the
conpositions of the present invention include butylated hydroxytol uene
(BHT), ascorbyl palmtate, butylat oxyani sol e (BHA), a-tocopherol,

phenyl - a- nagﬂ&gygqﬂjne hydrqu|noneu*propyE gal | at g, nordjhydrogyiaretic
acid, and m xtures thereof as well as

in the conpositions of the
sodium sulfite, sodium
thiosulfite, sodium

Agqueous Phase Ingredients

Deionized Water, g.s. - - - - -
100%
Sorbitol (70%) 5.00 5.00 5.60 5.00 5.00
Methyl Paraben 0.30 0.30 0.30 | 0.30 0.30
Ascorbic Acid 0.00): 0.10] ‘0.00| o0.00] o0.10
EDTA 0.10 0.00 | 0.00| o0.00|"' o0.00
Oil Phase Ingredients
Light Mineral 0Oil 25.00 25.00 25.00 25.00 25.00
Propyl Paraben 0.20 0.20 0.20 0.20 0.20
Elfacos C-26 6.00 6.00 6.00 6.00 6.00
Elfacos E-200 5.00 5.00 5.00 5.00 5.00
Elfacos ST-9 3.00 3.00 3.00 3.00 3.00
) Stearoxytrimethyl- 1.00 1.00 1.00 1.00 1.00
silane (Dow Corning “
580 Wax)
IIDLmetthone, 50 Cstk 1.00 1.00 1.00 1.00 1.00 "
0.00 0.05 0 0o 0.05 0.00
(preservatxve)

Fragrance 0.25 0.25 0.25

Retinol (all-trans),
UsP

0.345 0.345 0.345 0.345 0.345

50% NaOH, g.s. pH = - - -
4.7 : :

Emulsion Type
*Comparative Examples
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- 13 - any other known oil-sol uble antioxidant conpatible with the other
conponents of the conpositions. The anti oxi dants should be utilized in a
stabilizing effective anobunt and may range in total from about 0.001 to
5.0% based on the weight of the total conposition, preferably from about
0.0l to 1.0% The amount of antioxidants utilized in the conpositions of
the present invention is dependent in part on the specific
anti oxi dants sel ected, the anmount of and specific retinoid being protected
and the processing conditions. In certd aspects of this invention, the

conposi tions 4,0cl _chel atin ent. The tinojd conpounds of this
i nvention aréhggﬁégg?gel?ooﬁétSﬂu?gﬁgnﬁnﬁ iﬂﬂgﬁiﬁi%uV%fetﬁ Bredaag 50°C
tri-valent caffonrmeriots oL emeai(l)i retdnoes, (Bppesskslegiddethem it yddn
tﬂg;;bsresem¥% T@ﬁeChﬁbﬁE'nQéﬂ%ﬂYﬁJ&”rgbéhggggéeerE N dBS, T ols

determine the amount of retinol remaining in the'samples.

The results of the analysis were as follows:

% of Original

Amount Of
Retinol
Wt. % Remaining
Table 2 Wt. % We. & Ascorbic After Aging
Sample No. BHT EDTA Acid at 50°C
1 Week 2 Weeks
=}
1 0.00 0.10 0.00 30 : 65
2 0.05 0.00 0.10 99 90
3 0.00 0.00 0.00 75 85
4 0.05 0.00 0.00 95 85
‘ 5 0.00 | 0.00 0.10 93.5 70 “

The following conclusions 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 of 85% was thought to be inaccurate in view of the
fact that only 75% of the original amount of retinol
remained 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 product having
acceptable long term chemical stability of retinol.

THIS SHEET HAS BEEN
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I nactivating them and preventing themfromaffecting the retinoid

conpounds.

pr esent

0.05 to 1.0%

Chel ati ng agents which are usefu

i nvention include ethyl enediam ne tetraacetic acid (EDTA) and
derivatives and salts thereof, dihydroxyethyl glycine, citric acid,
tartaric acid, and m xtures thereof. The chel ati ng agents shoul d be
utilized in a stabilizing effective anount and may range from about 0.01 to
2.0% based on the weight of the total conposition, preferably from about

The retinoid conpounds 2&hich are wuseful in the

conpositions of the present invention consist of Vitamn A al cohol
(retinol),

acetate and rssiulyle paitiididant ThaseorBit ot ds) ahe Wdrltizadidd ddi®her
conposi tions ofgl > DIESENL |nvent|8n in a thera eutlcaHageﬁfectlve anmount

vit aﬂ?ﬁeﬂ'épa’@l’&dee‘WE%ﬂﬁl rlangevinghki Fontesingmg (petdatgr-

antlioxidant or a chelating adent (Table 2,
comparative Sample 5) was found to retain 93.5% 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 amount of retinol remained in comparative
Sample S5, 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 retinol.

A water-in-oil emulsion of retinol containincj 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
original 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
quantity 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.

A water-in-oil emulsion of retinol containing a chelating
agent (i.e. ethylenediaminetetracetic acid, EDTA) but

neither a water-soluble antioxidant nor an oil-soluble
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- 14 - that may range from about 0.001 to 5.0% by weight of the total
conpositions, preferably fromabout 0.001 to 1.0% The i m dazol es which
are useful in the conmpositions of the present invention are broad-spectrum
anti-fungals which are widely used in the treatnent of fungal infections.

It has been discovered that when these im dazoles are added to a retinol
conposition containing the stabilization system descri bed above, they
adversely affect the retinol stability if they are added to the conposition
as an acid addition salt. However, i B7the sane imidazole is added to the
conposition in the free base form the retinol_ stability is not affected.

By "free BREIOICANY (Tableent SepRla He WasidfAMd to zgadn §0%net

conposi ti arsobrife npnesehtentratiicin Jf redigfbl efitaad otle BeBXKPLGEAGAL ed
form Wil tgso tabilization system used in the resen% i nyention, in
certai n ci¥es?Y%ont3ihs Stk aﬁ‘?ﬁ o W r AL & wiiteh E88Fd

possi bly ftempesaltinren t IThiilse isnpdazothehdea l istadd Mityk and daudsdopr esent
In such S@%lee 1 of Table 2 cannot form the basis for a commercial

product having acceptable long term chemical stability of
retinol.

A water-in-oil emulsion of retinol containing an toil-
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
concentration of retinol after one week aging at S0°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 retinol.

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 oil-soluble antiqxidant was employed (comparative
Sample 4) or when only a water—soluble‘antioxidant was
employed (comparative Sample 5). 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.

EXAMPLE III

Water-in-oil emulsions comprising retinol were prepared

having the compositions given in Table 3. These emulsions

__,.-——-——‘—‘—-—’——P‘_‘
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amounts that nost, if not all, of the inm dazole remains in the free base
form The i m dazol es which are useful in the conpositions of the present
invention include ketoconazole, m conazol e, econazol e, i traconazol e,
fl uconazol e, terconazol e, clotrimzole, butoconazole and sulconazole.
These im dazoles are utilized in the conpositions of the present invention
in a therapeutic effective anmount which generally ranges from about 0.01 to
about 10% preferably fromabout 1.0 to about 5.0% by weight of the total

conposi tion. - 28 -

were prepared by the same general procedure used to
prepare the water-in-oil 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
emulsion 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 orn 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 to UV light.

-1
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-15 - The skin care conpositions of the present invention conprising a
water-in-oil enulsion can be in the format of creamor |otion formulations,
as desired, by varying the relative quantities of the oil and water phases
of the emul sion. The pH of the conpositions should be in the range of from
about 4 to about 8, and preferably from about 6 to about 7. M neral s
oils, animal oils, vegetable oils and silicones have all been used in
cosnmetic creans and |otions of the ermulsion type. In addition to such oils,
other enmollients and surface active agent 8%have been incorporated in the

emul sions, including glyceryl trioleate, acetylated sucrose distearate,

sorbitan triolate, polyoxyethylene (1) TABidt®arate, gl ycerol nonool eate,

sucrose di stearate, polyethylene glycol (50) nonostearate, octyl phenoxypoly
g@ﬁﬂﬁn@?ﬁ decagl ycerin pehta-isostearaté, sorbitan

(et hyl eneoxy)
sesqui ol eate, hydroxylated lanolin, lanolin, triglyceryl diisostearate,
pol yoxyet hyl| eheudoRs Piiamel Imideeientonl ci um stearoyl -2-1 actyl ate, nethyl

. O e N et e e —————— |
gl ucosi de sesr%|st%§ra e, Sorprtgn QNopo [ate, || net hoxy
pol yet hyl ene Ijé@'? z??/"é"‘lj&écﬂsg! yqol Copdl ymer (H facos §200),
pol yet hyl ene grycot=45fdodecyt gHye
Sorbitol, (70%) soln. $.00 5.00 5.00
Methyl Paraben 0.30 0.30 0.30
Propyl Paraben 0.20 Q.00 0.00
t
EDTA, disodium salt 0.00 0.10 0.10
| Ascorbic Acid 0.00 0.10 0.10
———— == =
0il Phase Ingredients
Elfacos E-200 5.00 5.00 5.00
Elfacos ST-9 3.00 3.00 3.00
Elfacos C-26 5.00 6.00 6.00
| Mineral 0il 25.00 25.00 25.00
BHT ' 0.05 0.00 0.05
Stearoxytrimethyl- 1.00 1.00 | 1.00
silane (Dow Corning
580 Wax)
Dimethicone, 50 Cstk 1.00 1.00 1.00
Propyl Paraben ' 0.00 0.20 0.20
Dowicil 200 0.10 0.10 0.10
({preservative)

~?
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copol yrmer (El f acos
| anol i n derived sterol
such as cetyl
nyri st ate;

al cohol s,
I sopr opyl
gl ycol ;

but yl

30

35

gl yceri ne,
and synthetic polyners,
par aben,
fragrances al so are comonly included i ns#@h-conpositions.
I ngredi ents such as sunscyeen

determine the amount of retinol remaining therein.

pol yet hyl ene gl ycol 400 di stearate, and
extracts, glycol stearate and glyceryl stearate;
al cohol and | anolin al cohol; nyristates, such as
cetyl palmtate; cholesterol; stearic acid; propylene
sorbitol and the l|ike. Thickeners such as natural guns
as well as preservatives such as net hyl paraben,
propyl paraben and phenoxyet hanol, col oring agents and
O her active
-16-
he water-in-oil emulsions of Table 3 were stored for

ST9),

various periods of time at various temperatures and then

analyzed by the HPLC technique described herein to

The
results of these tests were as follows:

TEST RESULTS

Table 3 Wts EDTA Wts % of Original Amount of
Sample BHT Wts Ascorbic | Retinol Remaining AFter 13
No. Acid Weeks Aging
21°C 40°C 50°C
1 0.05 0.10 0.00 97 89 83
2 0.00 0.10 0.10 93 89 *
3 0.05 0.10 0.10 100 96 94

(* = data not avaiiable)

It can be seen from the above Test Results that water-in-

0il emulsions comprising retinol, a chelating agent and

either a water-soluble antioxidant or an oil-soluble
antioxidant retain greater than 90% of their original
concentration of retinol after being aged for 13 weeks at

room temperature (21°C). These same emulsions retain at

least about 89% 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 retinol, a chelating agent,

antioxidant and an oil-soluble

a water-soluble
antioxidant (Table 3,
Sample 3) was found to retain 100% of its original amount
of retinol after 13 weeks aging at room temperature, 96%
of the original amount of retinol after 13 weeks aging at
40°C and 94% of the original amount of retinol after 13
weeks aging at 50°C. The same emulsion was found to retain

97% of 1its original amount of retinol after 26 weeks

-_
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materials and antimcrobial materials may be utilized in the conpositions
of the present invention provided that they are physically and chemcally
conpatible with the other conponents of the conpositions. The essence of
the present invention is not within the specific conposition per se of the
creamor lotion formulation, and any of the many fornul ati ons or
conpositions of the creamor lotion type currently utilized in skin care
preparations can be enployed provided that it is in a water-in-oil emulsion
and is chenmically conpatible with the retPhoid conpounds. The ratio of

the oil phase_pf the enulsjon to_the water phase can be from about 5:95 to
99: 1. The act ﬁgPr?g?i & fg%ﬁé t%gf’pt?afseétﬁﬁ' B RAY BRCPRE RSi Fe§inpaal

product.  Theftespes Wiedks tdreg@r agenloc] nuaat igsn eanHei s epat gdnlY
wel | -known m xin gr blendiquproced res. Each phase of the emulsion is
preferably seﬁgf’gf’ | y Ofr e F& S U t REFRE of Sehe ‘&ﬁi&%n&‘f%r%%ﬁt afthed TPA™ he
appropri ate phemperatept.it is usually preferred to omt the retinoid

conpound. The enulsion is then formed normal ly by addi ng the water phase to
the oil phase with agitation, and often the enulsion is cool ed dowmn when

the retinoi d EXAMBLE]IVs

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
emulsions were prepared by the same general procedure used

to prepare the water-in-oil emulsions 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 same general procedure used to prepare the
oil-in-water emulsions shown in Table 1.

“JHIS SHEET HAS BEEN
REPLAGED
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added.

depl et ed at nosphere such as a nitrogen or argon gas bl anket.

It is preferred that the portions be prepared under an oxygen

Comrerci al | y;

it is envisioned that such oxygen depl eted atnosphere may be obtained by
operating under vacuum conditions and that the product be stored, prior to

use,

in blind-end contai ners,

preferably al um num t ubes.

The advant ages

of the invention and specific enbodi nents of the skin care conpositions
prepared in accordance with

- 17 -

TABLE 4
Sample No. 1* 2* 3 4
Aqueous Phase Inaredients
Deionized Water, g.s. - - - -
100%
Sorbitol, (70%) soln. 0.00 0.00 5.00 5.00
Méthyl Paraben 0.15 0.15 0.30 0.30
EDTA, Na. 0.10 0.10 0.10 0.10
Ascorbié Acid (AA) 0.10 0.10 0.10 0.10
Carbopol 934 0.50 0.50 0.00 0.00 “
Propylene Glycol __4.00 4.00 0.00 0.00 I
Oil Phase Ingredients
Elfacos E-200 0.00 0.00 5.00 5.00
Elfacos ST-9 0.00 0.00 3.00 3.00
Elfacos C-26 0.00 0.00 6.00 6.00
Mineral 0Oil 0.00 0.00 25.00 25.00
BHT 0.02 0.02 0.05 0.05
Stearoxytrimethyl- 0.00 0.00 1.00 1.00
silane (Dow Corning
580 Wax)
Dimethicone, 50 Cstk 1.00 1.00 1.00 1.00
Propyl Paraben 0.10 0.10 0.20 0.20
Butyl Paraben 0.0S5 0.05 0.00 0.00
Mixture A 8.75 8.75 0.00 0.00
Arlacel 60 0.80 0.80 0.00 0.00
Tween 61 1.20 1.20 0.00 0.00
Dowicil 200 0.00 0.00 0.10 0.10

Benzyl Alcochol

Fragrance

Retinyl Palmitate

Retinyl Acetate

Emulsion Type

o/w.

w/o

*Comparative
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the present invention are illustratéd by the foll owi ng exanpl es. It will
be understood, however, that the invention is not confined to the
specific limtations set forth in the individual exanples, but rather to
t he scope of the appended cl ai ns. EXAMPLE | (Conparative) Thr ee
oil-in-water emulsions of retinol (Vitam n A alcohol) were prepared having
the % w w conpositions set forth in Table 1. These emnul si ons were prepared
according to the followi ng procedure. The ingredi ents shown under the
headi ng "Aqueous Phase Ingredients" were added3to a first glass container
equi pped with a stIai néess teel stirrer and heated with stirring to
75-85[ err] C under TAn SRGof L bFaRRE: . ¢ The I HGAERI ht SOBRdRTeGhdef thdé0 g
heading "O'| Phaseykigtydi enysisvate;addedst 0ga SESDOd HHASS (GHEAIIET 228) ;
equi pped with a stai,pl ess el stifrrer_and &[eatedwi irring to about |
from85 to 90[err?C?‘%n?érglyr\ce%’%%nsgﬁgrﬁgﬁnk r‘.‘eres?héqo?‘)hgréd'i%]t% SERGWA C
under the headi Bg1dRe{ EmerdoM x132p} vier@o adfed dapropyl r padirfizhte; 1.00
cont ai ner equi ppedvWatR3+5t:3id¥ steel stirrer and stirr ‘? at._.room
tenperature under a bl anket lgrl‘ é‘ﬁé’gsnﬁg%‘sé. SE{PP{r;’i ngc'%r sm%onf %uegaxgn al®-39
instances until SYRMth@4IHq ybeaswax; 0.50 g stearyl alcohol; and 0.50 g
cetyl alcochol. Mixture A was prepared by mixing the
indicated ingredients in a glass container; stirring with
heat until all ingredients were liquified and uniformly
mixed; pouring the liquified mixture into shallow

containers; and allowing the mixture to cool to ambient
temperature.

These four emulsions, after being packed off into closed
two-ounce aluminum tubes, were stored for various time
periods at various temperatures. The emulsions were
# : analyzed by the previously 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:

TEST RESULTS

Table Emul-

4 sion WEs wes Wt $ of Original Amount of
. tiample Type BHT EDTA AA Retinyl Ester Remaining
Q.-
1 o/w 0.02 0.10 0.10 1% after 6 days at 50°C
2 ofw 0.02 0.10 0.10 27% after 6 days at 50°C
3 w/o 0.05 0.10 0.10 91% after 13 wks at 21°C

58% after 13 wks at 40°C
16% after 13 wks at '50°C

4 w/o 0.05 0.10 0.10 100% after 13 wks at 21°C
96% after 13 wks at 40°C
85% after 13 wks at 50°C
97.3% after26 wks at 21°C
90% after 26 wks at 40°C
94% after 52 wks at 21°C
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achieved. The Aqueous Phase Ingredients at 75-85[err]C were then added to
the G| Phase |Ingredients. During this addition step, the G| Phase

I ngredients were naintained at 85-90[err]C with stirring under an argon gas
bl anket. The m xture of the Aqueous Phase Ingredients and G| Phase

I ngredients was stirred, at a tenperature in the range of 85-90[err]C and
under the argon gas blanket until a uniformoil-in-water enul sion was
obtained. After the resulting enul sion was cool ed to about 50-53[err]C,
the Retinoid M xture was added with stirring.3%he enul sion was bl anket ed

under - 18 - ar%on gas and the
tenmperature was nMa?nfaPn&® sieeholFoBothes@krive neske radltson Hle tabl-in-

Retinoid M xture.watéteenuheiaddiddnpr HdinderBei hpai dddudis € 8RS, ascorbic
conpleted, the 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-
water emulsion is very poor. On the other hand, the
chemical stability of retinyl acetate was found to be very
good in a water-in-oil emulsion comprising retinyl
acetate, BHT, ascorbic acid and EDTA (Table 4, Sample 2).
The test results show that when retinyl acetate is
formulated in the mentioned water-in-oil emulsion, ninety-
one percent (91%) of the original amount of retinyl
acetate 1is retained after 13 weeks storage at room
temperature (21°C), fifty-eight percent (58%) of the
original amount of retinyl acetate is retained after 13
$ weeks storage at 40°C and sixteen percent (16%) of the

original amount of retinyl acetate is retained after 13
weeks storage at S50°C.

It can also be seen from the test results that an oil-in-
water emulsion comprising retinyl palmitate, BHT, ascorbic
acid and EDTA (Table 2, comparative Sample 2) retained
1 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). As 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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emul sion was gradually cooled, with stirring and under an argon bl anket, to
roomtenperature (approximtely 21C). The finished enmul sion was then

transferred unde
size) which were
were then set as
for various tine
t he i nfluence of
the emul sion pre
l'i ght. This ca
processi ng area

under yellow lig

r argon gas bl anketing to blind end al um num tubes (2 ounce
pronptly crinped and tightly capped. The cl osed tubes
ide for determ nation of retinol stability after storage
periods at various tenperatures. Reti nol degrades under
W light. Accordingly, care nust be taken at all stages of

parati on process to protect 8B Tetinol fromexposure to W

n be acconplished by turning out the lights in the

Yeeky camingt ialy rREM aFeBRSrRANTE nf2 ik pr 68ESsRAF STEES

Respectively. 97.3% and 90% of the original dfount of
retihyl palmitate was found to 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-oil cream composition was prepared according 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 o0il, 2 g
propylparaben, 60 g Elfacos C-26, 50 g Elfacos E200, 30 g
Elfacos ST-9, 10 g stearoxytrimethylsilane, 10 g
dimethicone (50cstk), and 0.5 g butylated hydroxytoluene
(BHT) were heated to 80°C and mixed. 1In a separate glass
container, also held under argon gas blanketing and fitted
with a 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
were 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 to form
a water-in-oil emulsion. The emulsion was homogehized and

cooled to about 50°C. with mixing and maintaining the

.argon gas blanketing. 1 g Dowicil 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 uniform and the temperature was below 40°C. The

finished batch was filled into blind-end aluminum tubes

_—
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TABLE 1 Sanpl e Desi gnati on A B C

Agueous Phase I ngredients Water, g.s. 100% - -

- Propyl ene d ycol 4. 00 4. 00 4. 00 Car boner 934

0.50 0.50 0.50 O | Phase Ingredients M xture A

8.75 8.75 8.75 Pol ysorbate 61 1.20 1.20

1.25 (Tween 61) Di met hi cone 1.00 - 1.00

1.00 Sorbitan Stearate 0. 80 0.80 0. 80 Reti noi d

M xtur e Ascor bi ¢ Acid 0. 0% 0. 00 0.10

ngé 0.30 uq?gﬁ) ar&bgo gas QS%%nketln&O and h£§n2¥heAl?@T¥owinq
' formulation:

Ingredient 2 wWiw
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 6.000
(Elfacos C26)
sorbitol solution, 70% 5.000 .
methoxy PEG-22/dodecyl glycol 5.000
copolYmer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)* 0.345
i methylparaben 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) ' 0.100
disodium edetate 0.100
ascorbic acid 0.100
butylated hydroxytoluene 0.050
, 50% agqueous NaOH g.s. to pH 4.7
deionized water g.s. to 100.000

* all-trans (USP)

The resulting water-in-oil emulsion was found to retain
100% of its original amount of retinol after 4 weeks aging
at room temperature (21PC); 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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50% NaOH, g.s. pH 4.7 - - - Met hyl Par aben

0.15 0. 15 0.15 Propyl Paraben 0.10 0.10

0.10 But yl Par aben 0. 05 0. 05 0. 05 BHT
0.02 0.02 0.02 Fragrance 0. 25 0. 25

0. 25 Retinol (all trans), 1.00 0. 86 . 0. 86 USP 30
Emul si on Type o/ w o/w o/ w

- 20 - In the above Table 1, the ingredient 5@ the O Phase

retinol: 99.1% at room temperature; 96.2% at 40°C; and 94%
at S0°C. After 26 weeks aging, the emulsion retained the
following percentages of its original amount of retinol:
97% at room temperature and 92% at 40°C. This is excellent
chemical stability of the retinol.

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 2 wiw
mineral oil : 25,000
i hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26) '
sorbitol solution, 70% 5.000
- methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)

; stearoxytrimethylsilane 1.000
dimethicone (S0 cstk) 1.000
Vitamin A alcohol (retinol)* : 1.250
methylparaben 0.300
fragrance - 0.250
propylparaben 0.200
Quaternium 15 (Dow1c1l 200) 0.100
disodium edetate 0.100
ascorbic acid 0.100
butylated hydroxytoluene 0.100
50% agqueous NaOH g.s. to pH 4.7
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I ngredi ents designated as M xture A consisted of 1.50 g nyristyl nyristate;
1.25 g oleic acid (Enmersol 228); 1.25 g glyceryl stearate (Enerest 2400);
1.25 g stearic acid (Enersol 132); 1.00 g isopropyl palmtate; 1.00
stearoxytrinmethylsilane (Dow Corning 580 Wax); 0.50 synthetic beeswax;

. 0.50 g stearyl alcohol; and 0.50 g cetyl alcohol. M xture A was prepared
by m xing the indicated ingredients in a glass container, stirring with
heat until all ingredients were |iquified andguniformy m xed; pouring the

liquified mxture into shallow containers; and allowi ng the m xture to coo

to anbi ent terrpeaaiuﬁezed fageent r at lcgrb'i o albolhaps retinol in
Oil -in-water sanp i A B and Cin Table 1 were determ ned after storage
for various tine p% 1685288 JHFFdus tenperatures. Concentrations of retinol

and ot her retinoThe snshhtangﬂwam&r%YhLaﬁune%&ﬂé&&WdEbta&ﬂbuﬂﬁ3%ﬂﬁ%aEEs

and retinyl pal ter by an ui tabl e anal ytica
procedure. As pé%%%?ngilherel et %ﬁ%dgfiﬁ:ncﬁ%"%ng@%trlétl"b?%k%ya‘a'
hi gh perfornancerbpqutdmphranat@gdapﬁg)QHPLC) procedure.- in which the
chromat ogr aph was equi pped with a reversed phase 5 mcron C8 colum (25 cm

inlength x 4.6 nmin dianeter) and a UV detector at 340nm The sanple to
be anal yzed was BXRMPEB WIZh a sol ution of 50%

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

Ingredient Z W/w
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26)
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos EZOC)
PEG-45/dodecyl glycol 3.000
, Ccopolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol) 0.345
methylparaben 0.300
fragrance 0.250
30 propylparaben | 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
propyl gallate 0.050
butylated hydroxytoluene 0.000
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by wei ght nethanol and 50% by wei ght ethyl acetate to a concentration of 18
m crograns/m and the retinoid was detected at 340nm The gradi ent nobile
phase consi sted of an organic portion conposed of 5 percent tetrahydrofuran
in acetonitrile and an aqueous portion consisting of 0.05N ammoni um

acetate.

The sol vent program has an initial composition of 70% organi c/ 30%

aqueous which increases linearly to 80% organi c/ 20% aqueous at 13 m nutes,

t hen - 21 - again increases linearly
to 100% organic at 15 ninutes, where it stays3dnfil 19 ninutes. After
I njecting 15 nicrg%h%%kicogcg%hple solution into the chronabg%B%ph, t he

50% aqueous NaOH g.s. to pH 4.7 .

distilled water q.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
emulsion 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 retinol after 13 weeks aging at room
temperature, 78% after 13 weeks aging at 40°C and 59% after
13 weeks aging at S0°C. |

EXAMPLE VIIXY

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

Ingredient % wiw
mineral oil 25.000
hydroxyoctacosanyl_hydroxystearate 5.000
({Elfacos C26)
sorbitol solution, 70% ~ 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
I
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anal ytical conditions were run at a flowrate of 2 mM/mn and
thernostatically regulated at 40[err]C. The retention tine of retinol
(Vitamin A alcohol) is about 6.4 mnutes. The retention tines of retinal
(Vitamn A al dehyde), retinyl acetate, and retinyl palmtate are about 7.5
mns., 10.1 mns. and 18.7 mns., respectively. The HPLC results were found
to be reproducible to better than a 3% range of standard devi ati on. The
results were as foll ows: For Sanple A: After, fwenty-six (26) weeks aging
at room tenperature (21[err]C 1[err](3 only % of the original anmount of
all-trans retinol wasd €y% 5y After twenty-six (26) weeks
aging at 40[err]C, only ree p rcen 32? Bf the original anount of
all-trans retlnolﬁ&ﬁ?qQﬁMﬁF4W?¥¢¥#%§d#B¢on It is concluded@hat an

oi | -in-water enul sigfetroigsnsi o retippl and butyl ated hydrox {#uene
(BHT), an 0|I-sQ}qPIe ant i oxi dant, does not have acc§£ e retinol
chem cal stability e ffehal (PEEEROLAr t een (13) wedks3Eyi ng at
room t enper at ur e, m%k%ympafﬁbémlg|nal amount of all-trans g.300

fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
nordihydroguiaretic acid _ 0.050 t
butylated hydroxytoluene ' ~ 0.000
ascorbic acid 0.000
50% agueous NaOH g.s. to pH 4.7

deionized water q.s. 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 original
amount 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.

EXAMPLE IX

A water-in-oil 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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retinol was found in the emulsion. After thirteen (13) weeks aging at
40[err] C, just four percent (4% of the original anobunt of all-trans
retinol was found in the enulsion. After thirteen (13) weeks agi ng at
50[err]C, no anopunt of all- trans-retinoic acid was detected in Sanple B.
After twenty-six (26) weeks aging at roomtenperature, fifty- seven percent
(579 of the original amount of all-trans retinol was found in the
emul sion. It is concluded that

—_ 41 -—
chem cal stability of all-trans retinol in an oil-in-water enul sion
conprising all-trapg nRidyQdtedHHly &fl@ixplté@déﬁw EDThd ac6hsbat t 16na8BALY sted

does not have acceptable chem cal ™ st abi
the following 1nqrealents

- 22 .

Ingredient % wiw
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26)
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol : 5.000
copolymer (Elfacos E200) -
PEG-45/dodecyl glycol ' 3.000
copolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)* 0.345
methylparaben _ 0.300
fragrance 0.250
propylparaben : 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
monothioglycerol ' 0.050
butylated hydroxytoluene 0.000
; ascorbic acid 0.000
50% aqueous NaOH g.s. to pH 4.7
deionized water g.s. to 100.000

* all-trans (USP)

The resulting water-in-oil emulsion composition was found
to retain 92.8% of its original amount of retinol after 4
weeks aging at room temperature (21°C), 92.8% after 4 weeks
aging at 40°C, and 90.2% after 4 weeks aging at 50°C. The
composition was found to retain 90.8% of its original

level of retinol after 3 weeks aging at room temperature,
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For Sample C. After thirteen (13) weeks aging at roomtenperature, sixty
percent (60% of the initial amount of all-trans retinol was found in the
enul sion, while after thirteen (13) weeks aging at 40[err]C, twenty-three
percent (23% all-trans retinol was detected. No amount of all- trans
retinol was detected after Sanple C was stored for thirteen (13) weeks at
50[err] C After twenty-six (26) weeks aging at roomtenperature,
forty-two percent (42% of the initial amunt, of all-trans retinol was
found in Sanple C, after fifty-two (52) weeks aging at roomtenperature,
thirty-one percen (3128 énﬁeégg td M ngoncefgicat i @fs ald dfans o Gid
remai ned in Sanple C Fromthe toregoing aging results, it is conclude
that the chem ca9inabit i397Cof Zhe- epRROSA&LONOWAS TARN (L9 ek igr 80% of
emul si on conpri si Y Higidansidwll M r& ] -Soteb! £3 apddiexi dpiig (BHDoord
wat er - sol ubl e anti oxidant (ascorbic acid) and a chel ati ng_agent .
(et hyl enedi ani netVIPSERELF @ 282 oY % i L EBFNES cVELKT ﬁﬂ%&ﬁigFagpéhy?nd 65.7%

after 13 weeks aging at 50°C.

EXAMPLE X

A water-in-oil cream composition 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:

Ingredient

¥ w/w
mineral oil : 25.000
- hydroxyoctacosanyl hydroxystearate 5.000
| (Elfacos C26)
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200) :
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)
, Stearoxytrimethylsilane 1.000
dimethicone (50 cétk) 1.000
Vitamin A alcohol (retinol)* 1.250
methylparaben 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
sodiunm metabisulfiﬁe- 0.100
butylated hydroxytoluene 0.100
ascorbic acid 0.000
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EXAMPLE | |

under argon

Five water-in-oil (w o) enulsions of retinol (Vitamn A

al cohol) were prepared having the % w w conpositions set forth in Table 2.
These emul sions were prepared according to the follow ng procedure. The

i ngredi ents shown under the heading "GO | Phase I ngredients" were added

- 23 - gas blanketing to

a suitable sized gl ass beaker equi pped with a stainless steel stirrer and

heated with stirring to

-
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50% aqueous NaOH g.s. to pH 4.7
deionized water q.s. to 100.000

* all-trans (USP)

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

EXAMPLE XTI

A water-in-oil cream composition was prepared in
accordance with the procedure of Example V with O.S.g
sodium formaldehyde sulfoxylate replacing the ascorbic
acid and omitting the butylated hydroxytoluene. The

composition consisted of the following ingredients:

Ingredient | % w/w
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26)
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200) .
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)* 0.375
methylparaben 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate . 0.100
sodium formaldehyde sulfoxylate 0.050
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80[err]C until uniformy m xed. The ingredients shown under the heading
"Aqueous Phase I ngredients" were added under argon gas bl anketing to a
separate gl ass contai ner equipped with a stainless steel stirrer and heated
with stirring to 80[err]C until uniformy m xed. The pH of the Aqueous
Phase Ingredients was adjusted to 4.7 using 50% NaOH. The Aqueous Phase
Ingredients at 80[err]C were added to the G| Phase Ingredients, also at
80[err]C, with agitation to forma water-in-opl, enul sion, this addition
step al so being done under an argon gas bl anket. The use of argon gas

bl anketi ng was coahkqu@eahhgqux@Q%lpﬁgggration procedure Beppg descri bed.
The water-in-oil emulsiqon was honbgeni zed and cool ed to about 50[err]C wth
stirring. The pheRSXPEPAENGCLEnd the fragrance were then adf8e8%o0 the

enmul sion. The retorohquesusharaomdded 4 .G I heo epul 8i.on whi ch was then
gradual |y cool ed Hgtil.th%tte erature was bpel @/4§b§rr]c. The

wat er-i n-oi | emul SFETWESS MArEFer r ed Lritrer *&r §8R - bl anketing to small

bl i nd-end al um nurh fllesnansch U8H)e pronptly crinped and tightly capped.
Care was taken at all stages of the emul sion preparation process to
protect the retinol from exposure to ultraviolet (U V.) light. As

i ndi cat ed earl i er Ther siesulittiing vatere iacoonb| emikdion canppagtéon whe found

lights in the proegssicha iaf 93 Q% % qenduct§ Dond Peapahheusshandihog aeder 4

processi ng steps under yellow lig
weeks ‘aging at room temperature (21°C), 98% after 4 weeks

aging at 40°C, 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 to 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.

EXAMPLE XIT

A water-in-oil «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 ingredients:

Ingredient $ w/w

mineral oil 25.000

hydroxyoctacosanyl hydroxystearate 5.000
(ELlfacos C26)

sorbitol solution 5.000

methoxy PEG—22/dodecyl'glycol | 5.000

copolymer (Elfacos E200)
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TABLE 2 Sanple No. B
4* 5* Agueous Phase Ingredients Deionized Water,

- - - _ 100% Sorbitol (70%
5. 00 5. 00 5. 00

...45._
PEG~45/dodecyl glycol 3.000
copolymer (Elfacos ST9)

stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)=* 0.375
methylparaben 0.300
fragrance | 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100 ‘
1,4~diazobicyclo~(2,2,2)-octane 0.050
butylated hydroxytoluene 0.000
ascorbic acid 0.000
50% aqueous NaOH q.s. to pH 4.7

deionized water g.s. 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 retinol after 13 weeks aging at room
temperature (21°C).

The following Examples illustrate still further
embodiments of the present invention.

EXAMPLE XTIITI

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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Met hyl Par aben 0. 30 0. 30 0. 30 0. 30 0.30 Ascorbic Acid
0.00 0. 10 0.00 0.00 0.10 EDTA 0. 10 0.00
0. 00 0. 00 0.00 G| Phase Ingredients Light Mneral Gl 25. 00
25. 00 25. 00 25. 00 25.00 Propyl Paraben 0. 20 0. 20 0. 20
0. 20 0.20 Elfacos C 26 6. 00 6. 00 6. 00 6. 00 6. 00
El facos E-200 5.00 5.00 5.00 5.00 5.00 Elfacos ST-9
3.00 3.00 3.00 3.00 3.00 Stearoxytrinmethyl- - 1.00
1.00 1.00 1.00 1. 00 silane (Dow Corning 580 Wax) Di net hi cone,
000 <005 higgediegtn0 500 100 100 Bl
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 5.000
{Elfacos C26)
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol : 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000 :
copolymer (Elfacos ST9)
stearbxytrimethylsilane ' 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol {retinol)=* 0.125
methylparaben 0.300
fragrance 0.250
propylparaben 0.200
- Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
sodium bisulfite - 0.100
butylated hydroxytoluene 0.100
50% aqueous NaOH g.s. to pH 4.7
deionized water g.s. to 100.000

* all-trans (USP)

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

EXAMPLE XIV

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 oil and consisted of the following
ingredients:
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Phenoxyet hanol
(preservative)

0. 25
USP
w o

e

Ret i nol

50% NaOH, qg.s. pH =

w o

1.00 1.00 1.00 1.00 1.00
Fragrance 0. 25 0. 25 0.25 . 0.25
(all-trans), 0. 345 0. 345 0. 345 0. 345 0.-345
Emul si on Type w 0 w 0 w o

*Conpar ati ve Exanpl es

_47_
Ingredient 3 wiw
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 6.000
(Elfacos C26) | _
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9) ‘
silicon dioxide © 2.000
stearoxytrimethylsilane - 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinbl)* 0.345
methylparaben | 0.300
fragrance - 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate . 0.100
ascorbic acid 0.100
butylated hydroxytoluene | 0.050
50% aqueous NaOH - gq.s. to pH 4.7
deionized water g.s. to 100.000

* all-trans (USP)

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

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 PVYP/Eicosene Copolymer, 5g Phenoxyethanol,
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- 25 - The water-in-oil enulsions of Table 2 were stored at 50[err]C for
periods of one (1) and two (2) weeks and then anal yzed by the HPLC
techni que described earlier herein to determ ne the anmount of retinol
remaining in the sanples. The results of the analysis were as foll ows:

% of Original : Amount O

Ret i nol W. % Remai ni ng Tabl e 2

W. % W. % Ascorbic After Aging Sarrpl e No. BHT EDTA

Acid at 50[err]C 48 1 Wek 2

Weeks 1 0. 00 0.10 0. 00 90 65 2

0. 05 0. 00 2. dSgoPolysogdpate 20ggl.54g Djimethiconep 109 Arpacel 481,

0..00 75 28§ PEG- 74H drogeQaQéd CaQtQQ 0il, 0199 c12-19 Alcoh®ls

5 0. 00 ng § The f%Ilomnng congl usi ons

may be drawn fro Fﬁéogﬁﬁveaégspeteary Octanoate, 20g Silicon Dioxide, and
0.25g BHT were heated to 80°C and mixed. In a separate

glass container, also blanketed with argon gas and fitted
with a stainless steel stirrer, approximately 32Sg
Purified Water USP, 0.5g Ascorbic Acid, 0.5g Disodium EDTA
and 1.5g Xanthan Gum were mixed, adjusted to pH 4.7 with
dilute sodium hydroxide Q.S., 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 return the batch
weight to 500g9. 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

composition was a smooth, off-white cream and has the
following formulation:

o

Ingredient ¥ w/w
Purified Water, g.s. 100.00
v+ C12-15 Alcohols Benzoate |
(Finsolv TN) 3.00
PEG-7 Hydrogenated Castor 0il
(Arlacel 989) 5.00
Silicon Dioxide (Cab-0-Sil M5) 4.00
Cetearyl Octanoate (Crodamol CAP) 17.00
Arlacel 481 _ 2.00
PVP/Eicosene Copolymer (Ganex V 220) 2.00
Phenoxyethanol (Emeressence 1160) 1.00
l Polysorbate 20 (Tween 21) 0.49
Dimethicone 50 cstk 0.308
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dat a: A water-in-oil emulsion of retinol containing neither an

oi | -sol ubl e anti oxi dant, a water-sol uble antioxidant nor a chel ating agent
(Tabl e 2, conparative Sanple 3) retained only 75% of its initial anmunt of
retinol after one week aging at 50[err]C After two weeks aging at
50[err]C, the analytical results indicated that 85% of the original anount
of retinol remained in conparative Sanple 3. This figure of 85% was thought
to be inaccurate in view of the fact that only 75% of the original anount
of retinol remained after one week aging. Fn4§n7 event, the chem cal

stability of retiynal. .l Qr t his enul sion cannot be considered the
basis for a comm}er&%té}asrb%ﬁ%c@{]%a‘?ﬁ?@ acceptable long term @hér?i cal

stability of retiRedlinol (all-trans), USP 0.1857
Ascorbic Acid _ 0.10
EDTA Na, 0.10
NaOH 0.05
BHT : 0.05
Fragrance 0.05

EXAMPLE XVI (Comparative)

Four water-in-oil (w/o) emulsions of retinol (Vitamin A
alcohol) were prepared having the % w/w shown below for
Samples A-D. These emulsions were prepared according to
the following procedures. The ingredients shown under the
heading "Aqueous Phase Ingredients" were added under argon
gas blanketing to a glass container equipped with a
stainless steel stirrer and heated with stirfing to 70°C
until uniformly mixed. The Aqueous Phase Ingredients were
then cooled to 40-45°C or to room temperature, and the pH
was adjusted to the desired value with 50% NaOH. The
ingredients shown under . the heading "Oil Phase
Ingredients" were added under argon gas blanking to a
suitable size glass beaker equipped with a stainless steel
ystirrer and heated with stirring to 75-80°C until all the
ingredients were melted and uniformly mixed. The
temperature of the 0il Phase Ingredieznts was then lowered
to 70°C and the desired imidazole was added. The Aqueous
Phase Ingredients at 70°C were added to the 0il Phase
Ingredients, also at 70°C, with agitation to form a water-
in-oil emulsion under an argon gas blanket. While under
an argon gas blanket, the mixture was cooled to 45°C and
the fragrance and retinol were added. The resulting
composition was then mixed for an additional minute in a
homogenizer. While mixing, the emulsion was cooled to
-
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- 26 - A water-in-oil enulsion of retinol containing a water- sol uble
anti oxi dant (ascorbic acid) but containing neither an oil-soluble
antioxidant or a chelating agent (Table 2, conparative Sanple 5) was found
toretain 93.5%of its original concentration of retinol after one week
aging at 50[err]C This represented sonmewhat of an inprovenent in chem ca
stability of retinol conpared to conparative Sanple 3 of Table 2 under the
sanme storage conditions. However, after two meeks storage at 50[err]C, only

70% of the original anmount of retlnol renaln iIh conparatlve Sanpl e 5,

Table 2. In view Qf the ra fall d |OM/ val ues c npar |ve Sanple 5
of Table 2 cannot%éj t[héoo'gasﬁqg 'f ofT I’CI tLR c?(ﬁfcﬁ blg&@s
| ong tmwnchenicﬁlaﬁkﬁningytafsmﬁlnobllndAemﬁeaiuminum &ﬂHéBOQhQEh had
retinol containin sql ubl e anti oxi dant but c nelther
a chel ating agentpq"ﬁg;r]m%s\/\ﬁ e?qeseo 1 uldt'E A |o"§<+%lténtar(' Abre 2, r&'alf d'ere

Sanmpl e 4) was fomnbmm'-het@umlgﬁ%cnid|‘¢Jsg1m:1g|mpe@ncdbmrmgomlbfsta;em@if
atter one week agify AUn¥ A1 AR LA L5n 0T broREE!Y L8r8 | U6V ALMEAT to
protect the retinol from exposure to ultra-violet light,
by either turning out the lights in the processing area or

by conducting the processing steps under yellow light.

Sample A

Agueous Phase Ingredients* ¥ w/w

Water g.s. 100%

sorbitol Solution (70%) 5.00

Methylparaben 0.30

Disodium EDTA 0.10
o Ascorbic Acid 0.10

0il Phase Ingredients

Mineral 0il (light) 25.00
Propylparaben ' 0.20
Hydroxyoctacosanyl Hydroxystearate 6.00

. (Elfacos C26)

Methoxy PEG-22/Dodecyl Glycol Copolymer 5.00
(Elfacos E200)

PEG-45/Dodecyl Glycol Copolymer 3.00
(Elfacos ST9) '

Stearoxytrimethylsilane 1.00
(Dow Corning 580 Wax)

Dimethicon (50 cstk.) 1.00

Phenoxyethanol 1.00

BHT ' 0.05

—_—
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weeks aging at the same tenperature. This represents sonmewhat of an

I nprovenent over the chem cal stability of retinol in conparative Sanple 3
and conparative Sanple 5 of Table 2. In view of the rapid decrease in
retinol concentrations after two weeks and the relatively |ow quantity
retained as retinol at that time, conparative Sanple 4 of Table 2 is not
suitable as the basis for a commercial product having acceptabl e chem cal

stability of retinol. A water-in-oil emulsion of retinol containing a
chel ating agent (i.e. ethylenedianinetetfaé%&rt acid, EDTA) but neither a
wat er - sol ubl e aqﬁIOX|cku¥e fgngn oi | -sol ubl e % w/iw

Miconazole Nitrate 2.00

Fragrance ' 0.25

Retinol (USP) 0.345

*The pH of the aqueous phase was adjusted to 3.0 with 50%
sodium hydroxide at 4S°C.

Sample B

.The composition of this formulation is the same as Sample
A, except that the pH of the aqueous phase was adjusted to
4.5 with 50% sodium hydroxide.

Sample C

The composition of this formulation is the same as Sample
A, except that the pH of the agqueous phase was adjusted to
4.7 with 50% sodium hydroxide.

Sample D

‘The composition of this formulation is the same as Sample
A, except that the pH of the aqueous phase was adjusted to
7.0 with 50% sodium hydroxide.

It should be noted that for Samples A-D the target retinol
concentration was 0.3% by weight of the total composition.
As discussed above, since some of the retinol oxidizes
during the processing step, an additional amount of
retinol amounting to 15% by weight of the target value was
added. Thus, rather than just adding the target value of

0.3% by weight of the total composition, the actual amount

_—
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- 27 - antioxidant (Table 2, Sanple 1) was found to retain 90%of its
original concentration of retinol after one week aging at 50[err]C and 65%
after two weeks aging at the same tenperature. This is poor chem ca
stability and enul sion Sanple 1 of Table 2 cannot formthe basis for a
commer ci al product having acceptable long termchem cal stability of
retinol. A water-in-oil emulsion of retinol containing an oil- soluble
anti oxi dant (BHT) and a water-sol uble antiox%dant (ascorbic acid) but

contai ning no chel ating agent (Table 2, SanpPe 2) was found to retain 99%
of its original gencentra I on one _we

and 90% after twd weeki"ayi ﬁ%egtt oggﬂéa% n%gFaFngSE+ggoﬂgw§E §0£gg£]

chem cal stabilivgighd. hence enuIS|on Sanmple 2 of Table 2 could forn1the
basis for a commercial product having acceptable |ong term chem cal
stability of retinol. To summarize, water-in-oil enulsions containing
retinol were fouﬁémpée§eAUﬂsMﬁﬁ&bb@QM%§1ﬁﬂf(ﬂnﬁnmgmt%t%E|¢¢%|ﬁ@mﬁ9§§§ﬁraas

enpl oyed (conpar ghb¥f S# Ih 8De OB Yafld then analyzed by the HPLC

technique described in the previous examples to determine
the amount of retinol and miconazole nitrate remaining in
the samples. The samples were also analyzed by the HPLC
technique before storage, and these concentrations are
reported as "Initial". The amount of miconazole nitrate
remaining in the samples is reported as the weight percent
of the original amount (2.0% by weight of the total
composition) used to formulate the sample. The amount of
retinol remaining in the sample is expressed in terms of
weight percent of the target retinol composition. For
example, the retinol concentration in Sample A after one
. month at 50°C was 10.41% of the target retinol
concentration or approximately 0.03% by weight of the
total composition (10.41% x 0.30% by weight of the total
composition). The standard deviations expressed in Table
5 are for the HPLC measurement technique. In some
instances, Table 5 reports that more than 100% of
miconazole nitrate was present before storage. This
, indicates that during the preparation step an excess
amount (greater than 2.0% by weight of the total
composition) of miconazole nitrate was used to formulate
the sample. Similarly, when the retinol concentration
exceeds 115% by weight, this is an indication that an
excess amount (greater than 0.345% by weight) of retinol
was used to férmulate the sample.
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chel ati ng agent was enpl oyed (conparative Sanple 1),

when only an

oi | -sol ubl e anti oxi dant was enpl oyed (conparative Sanple 4) or when only a
wat er - sol ubl'e anti oxi dant was enpl oyed (conparative Sanple 5).
Surprisingly and for reasons totally unknown to us at this tire, when both
a water-soluble and an oil-sol uble antioxi dant were enpl oyed (Sanple 2),

the resulting conposition exhibited chem cal

stability. EXAMPLE |1

Wat er-in-oil emul sions conprising retinol
conpositions given in Table 3. These enul sion3

§5prepared havi ng t he

TABLE 5
Sample pH Temp. Months Wet. % of Wt. % of
Miconazole Target
Nitrate Retinol
Concentration

Initial 99.01+x0.43 121.71+#0.33

A 3.0 40°C 1 97.63*x0.46 68.90x0.37

5Q°C 1 96.36+0.31 10.41+0.02

B 4.5 Initial 99.80+0.54 119.21+0.14

s°C 1 100.65+0.08 118.01%x0.57

40°C 1 100.72+0.24 96.99+0. 36

S0°C 1 99.63+£0.25 64.73;0.07

(o] 4.7 Initial 103.13%1.02 113.60%£1.23

5°C 1 102.11+0.13 113.15%0.17

RT 1l 102.75+1.41 111.15%0.25

37°C 1 102.07+1.19 101.14+0.52

45°C 1 101.94+£0.37 80.77+%0.90

D 7.0 Initial 103.42*0.57 115.82%0.31

RT H 101.90£0.40 113.69%1.21

50°C 1 100.17+0.48 51.47%0.52

RT= 21°C + 1°C

The above results clearly show that when miconazole
nitrate is added to a water-in-oil emulsion of retinol
containing the stabilization system of the present
invention, there is a deliterious effect on the retinol
stability. For example, only 10.41% of the target retinol

concentration was present in Sample A at 50°C.

also that the degradation
irrespective of the pH of the sample.

The results

show retinol occurred

Example XVII

Seven water-in-oil emulsions of retinol
having the 3%

were prepared
w/w compositions set forth below. These
emulsions were prepared in accordance with the procedure

described for Example XVI.
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- 28 - were prepared by the same general procedure used to prepare the
water-in-oil enulsions given in Table 2. After the water phase

i ngredi-ents were added to the oil phase ingredients as descri bed

her ei nabove, the remaining ingredients were added to the resulting
water-in-oil emulsion in the order set forth in Table 3, with retinol being
the ||ast conponent to be added. As indicated earlier, the enulsions were
prepared under argon gas bl anketing (other inert gases, e.g. nitrogen or
carbon dioxide could be used, if desired) to2firinize the possibility of

entrai ni ng oxygen duajn the various m xi ng steps. Measures were taken
(as descri bed abé%%@l—%ihlﬁ nimze the exposure of retinol to UV light.
Agqueous Phase Ingredients * W/W
Water g.s. 100%
Sorbitol Solution (70%) 5.00
Methylparaben 0.10
Disodium EDTA 0.10
Ascorbic Acid 0.10

0il Phase Ingredients

Mineral 0il (light) ' 25.00
Propylparaben 0.20
Methylparaben 0.20
Hydroxyoctacosanyl Hydroxystearate 6.00
(Elfacos C26)
# Methoxy PEG-22/Dodecyl Glycol Copolymér's.oo
(Elfacos E200)
PEG-45/Dodecyl Glycol Copolymer 3.00
(Elfacos ST9)
Stearoxytrimethylsilane 1.00
(Dow Corning 580 Wax)
Dimethicone (50 cstk.) 1.00
, Phenoxyethanol 1.00
BHT 0.05

Other Ingredients

Miconazole Nitrate 2.00
Fragrance 0.25
Retinol (USP) 0.345
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-29 - TABLE 3 Sanpl e

No. 1 2 3 Agueous Phase

I ngredi ents Dei oni zed Water, q.s. - - -
100% Sorbitol, (70% soln. 5.00 5.00 5.00

Met hyl Par aben 0. 30 0. 30 0. 30 Propyl Paraben
0.20 0. 00 0. 00 EDTA, disodium salt 0. 00 0.10
0.10 Ascorbic Acid 0. 00 0.10 0.10

G | Phase Ingredients : El f acos E2200 5. 00 5. 00
5.00

*The pH of the aqueous phase was adjusted to 6.0 with 50%
sodium hydroxide at room temperature.

Sample B
The composition of this formulation is identical to Sample

A, except that miconazole nitrate was replaced with
miconazole tartrate.

Sample C
The composition of this formulation is the same as Sample

A, except that miconazole nitrate was replaced with
miconazole in a free base form.

i

Sample D
The composition of this formulation is the same as Sample

A, except that miconazole nitrate was replaced with
& ketoconazole hydrochloride.

Sample E
The composition of this formulation is the same as Sample

A, except that miconazole nitrate was replaced with
ketoconazole in a free base form.

, Sample F
The composition of this formulation is the same as Sample

A, except that miconazole nitrate was replaced with
econazole nitrate.

Z Sample G _
The composition of this formulation is the same as Sample

A, except that miconazole nitrate was replaced with
econazole in a free base form.
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El facos ST-9 3.00 3.00 3.00 El facos C- 26

5. 00 6. 00 6. 00 M neral O 25. 00 25. 00
25. 00 BHT 0. 05 0. 00 0. 05

St ear oxytri nmet hyl - 1.00 1.00 1.00 si | ane ( Dow
Cor ni ng 580 Wax) D net hi cone, 50 Cstk

-1.00 1.00 1.00 Propyl Paraben 0. 00 0. 20
0. 20 Dowi ci | 200 0.10 0.10 0. 10
(preservative) EDTA, di sodiumtsalt 0.10 0. 00

0. 00 Fragrance

0. 25
Retinol (Vitanmin ASamplespgg werepsggiedpfaypthe time perl°gsaf%ﬁﬁﬂﬂﬁel°ﬁSP
in Table 6 and then analyzed by the HPLC technique

described earlier to determine the amount of retinol
remaining in the samples. As previously discussed in
Example XVI, the target retinol composition was 0.3% by
weight of the total composition. The data in Table 6 is

reported in the same fashion as the data reported in Table

5 of Example XVI. The results of the analysis are as
follows:
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50% NaCOH, (q.s.
w o w o

wat er - i n-oi |
time at various tenperatures and then

pH=4. 7

emul sions of Table 3 were stored for

Enmul si on Type

- 30 -
vari ous periods of
anal yzed by the HPLC techni que

w o
The

described herein to determ ne the anpbunt of retinol remaining therein
The results of these tests were as foll ows:
TEST RESULTS - 57 -
TABLE 6
Sémple pH Temp. Months Wt. % of We. % of
Miconazole Target
Nitrate Retinol
Concentration
Initial 104.28+0.42 114.63%0.30
*x
A 1 eo ag°c 1 103.6320.29 | 96.99+0.24
. 50°C 1 101.24+0.59 43.0920.0%
_—_—'—_———————_L-_—_—_——__—“___
h=======================================================================J
Sample pH Temp. Months Wt. % of Wt. % of
Miconazole Target
Tartrate Retinol
concentration
Initial 100.29£0.Q9 124.53+0.55
8 s°C 1 1100.350.16 | 123.17:0.90
6.0
40°C _ 1 95.06%0.25 94.22:0.71
50°C 1 89.58x0.22 68.42+0.26
e 1 - | T2 - ceL | 38.73e7M.<Db |
el e
Sample pH Temp. Months We. % of We. % of
Miconazole Target
Retinol
Concentration
Initial 100.19%0.06 107.28%2.28
40°C 1 99.77+0.42 108.13*2.84
2 99.1920.47 106.10£1.56
3 98.25+0.67 104.53%0.12
C 6.0 6 98.61+0.09 104.70£0.15
s0°c 1 97.65%£1.20 105.10%1.82
2 97.05+0.59 102.68%2.12
3 96.00+0.19 100.92+0.41
‘ : 5 95.32%0.26 98.3420.13
., e,
Sample pH Temp. Months Wt. % of Wt. % of
Ketoconazole Target
Hydrochloride | Retinol
. Concentration
Initial 99.46+0.26 118.18%0.48
*
D 5°C 1 100.08%0.16 117.94x0.57
6.0
40°C 1 99.09%0.90 101.73%£0.23
50°C 1 97.79%0.46 85.18+0.19
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Tabl e 3 w %  EDTA W % % of Original Amount of Sanpl e
BHT W% Ascorbic Retinol Remaining After 13 No.

Acid Weeks Agi ng 21[err]C 40[err] C 50[err]C 1
0. 05 0. 10 0. 00 97 89 83 2 0. 00 0. 10
0. 10 93 89 3 0. 05 0. 10 0.10 100 96
94 (* = data not avail abl e) It can be seen fromthe above

Test Results that water-in-

oi | enuIS|ogs conprising retinol, a
chel ati ng agent and either a water-sol Ubl e antioxi dant or an
oi |l -sol ubl e ——grgxaant—retal-R—gi=C : 2r—oribgloal
concentration off sespirol] afit ef bekbgy ad wt. {08
tenperature (21[frr]C) . | Thesp sanme emjl si ons r ¢tkekncetazole | Thegst about
89% of their oripginal cgncentfation of {retinol after b=\F‘ﬂ§L ed for
13 weeks at 40[ ep++& —wi-—f-Hher—be—seen—t-hat—al-wB T e F A= G0
enmul si on 30 copprising reti pol, a chetgtiiay ;gentglxm.wate 18wl askbegg
antioxi dant and gn oigl - 4ol ubl ¢ antT oXI qant crapte 3. oo 4zban{ose S L
: 5 6. .o .5820. .
found to retain [L00% of [i&® ofi gi ndPanount; 101.1650.61 | 105.99c1 o0
3 100.36%0.43 104.59+0.49
6 102.2521.11 | 102.29%0.39
s0°C 1 100.20%0.83 105.27%1.38
2 100.37+0.57 103.89%1.41
3 100.77+0.27 98.00£0.44
6 98.89+0.87 97.50+1.67
Sample pH Temp. Months Wt. % of Wt. % of
Econazole Target
Nitrate Retinol
Concentration
Initial | 104.39%0.47 | 120.29%0.25
*
F 6.0 5°C 1 103.60£0.28 | 119.71%0.16
40°C 1 103.4140.54 | 91.83%0.50
i 50°C 1 102.43£0.08 54.81+0.65
Sample pH Temp. Months Wt. % of Wt. % of
Econazole Target
Retinol
Concentration
Initial | 104.95+0.29 | 120.17#0.48
¢ le.0 s°C 1 103.82%0.26 | 117.96+0.12
40°C 1 103.98+0.66 | 117.61%0.40
. 50°C 1 103.7920.09 | 114.65%0.66
* = Comparative
The water-in-oil emulsions of retinol containing either
miconazole nitrate (Sample A) or miconazole tartrate
(Sample B) had unacceptable retinol stability because the
weight percent of the target retinol concentration
remaining at 50°C at one month was 43% and 68%,
respectively. However, when these salts of miconazole
were replaced with miconazale in a free base form, (Sample
C) approcximately 105% of the target retinol concentration
remained after 50°C at one month. These results clearly
Th|s Sheet Has Been R
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of retinol after
ori gi nal anopunt

13 weeks aging at roomtenperature, 96% of the
of retinol after 13 weeks aging at 35 40[ err] C and 94% of

the original amount of retinol after 13 weeks aging at 50[err]C. The

sane enul sion was found to retain 97% of
retinol after 26 weeks

its original anmount of

- 31 - storage
at 21[err]C, 92% of i I gi '

at 40[err], and 95.3%of its original annuntséﬁ retino
storage at roomtenperature. EXAMPLE |V

its original anmount of retinol after 26 weeks storage
after 52 weeks

demonstrate that the acid addition salts of miconazole
have a deliterious effect on the retinol concentration,
however, when miconazole is used in a free base form, the

retinol water-in-oil emulsion has acceptable commercial
stability.

A water-in-oil emulsion of retinol containing ketoconazole
hydrochloride (Sample D) retained 85% of the target
retinol concentration after one month of 50°C. However,
when ketoconazole in the free base form was substituted
for the acid addition salt, approximately 105% of the
target retinol concentration remained after the storage at
the same conditions (Sample E). These results clearly
demonstrate that ketoconazole hydrochloride significantly
reduces the retinol stability whereas ketoconazole in the
free base form did not have this effect.

A water-in-oil emulsion of retinol containing econazole
nitrate (Sample F) had particularly poor retinol stability
because only about 54.8% of the target retinol
concentration remained after storage at one month at 50°C.
However, wheh econazole in the free base form was
substituted for econazole nitrate, the retinol stability
substantially increased to approximately 115% of the
target retinol concentration when stored at 50°C for one
month. The econazole salt severely reduced the retinol

stability whereas econazole in the free base from did not
have this effect.

To sumnmarize, the water-in-oil retinol emulsions
containing an acid addition salt of the imidazole had
particularly poor retinol stability. However, when the

free base form of the same imidazole was employed, the

-_
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Two water-in-oil emulsions, one conprising retinyl acetate and the other
conprising retinyl palmtate, were prepared having the % w w conpositions
set forth in Table 4, Sanples 3 and 4, respectively. These two

wat er-in-oil enul sions were prepared by the sane general procedure used to
prepare the water-in-oil emulsions shown in Tables 2 and 3. For

conpari son purposes, two oil-in-water enul sions, one conprising retinyl

acetate and the other conprising retinyl palpnitate, were prepared having
the % w w conpositions shown in Table 4, com%ngrative Samples 1 and 2,

respectively. These_t oLl :-Ln:water_enmulsions repal % t sa
gener al procedur53§§88\i?os%?_%bg%§@t he™ Bi Is-ulsbns?t\/\?artlé\fgg%rgl Si onagrq% %wno i nglfa‘e
1. values reported for the acid addition salts.

Example XVIII |

Four water-in-oil emulsions containing retinol and
ketoconazole were prepared having the % w/w composition
set forth below. These emulsions were prepared in

accordance with the procedure described for Example XVI.

t

Sample A
Aqueous Phase Indgredients* aw/w
Water . g.s. 100%
Sorbitol Solution (70%) 5.00
Methylparaben 0.30
Disodium EDTA 0.10
Ascorbic Acid _ 0.10
i

0il Phase Ingredients

Mineral 0il (light) 25.0
Propylparaben 0.20
Hydroxyoctacosanyl Hydroxystearate 6.00

(Elfacos C26)

Methoxy PEG-22/Dodecyl Glycol Copolymer 5.00
: (Elfacos E200)

PEG-45/Dodecyl Glycol Copolymer 3.00
(Elfacos ST9)

Stearoxytrimethylsilane 1.00
(Dow Corning 580 Wax)

Dimethicon (50 cstk.) 1.00

Phenoxyethanol 1.00

BHT 0.05
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-32 - TABLE 4 Sanpl e No. 1*

2* 3 4 Aqueous Phase Ingredients Deionized Water, (.s. -
- 100% Sorbitol, (70% soln. 0. 00 0. 00 5.00 5.00 Met hyl
Par aben 0.15 0.15 0. 30 0.30 EDTA, Na[err]
0.10 0.10 0.10 0.10 Ascorbic Acid (AA 0.10 0.10
0.10 0.10 Carbopol 934 0. 50 0. 50 0. 00 0. 00
Propyl ene d ycol 4. 00 4. 00 0._0%1 _0.00

Other Ingredients

Ketoconazole 2.00

Frangrance 0.25

Retinol (USP) 0.345

*The pH of the aqueous phase was adjusted to 7.0 with
sodium hydroxide at 45°C.

Sample B

The composition of this formulation is the same as Sample

i

A. A separate batch of Sample A was prepared and tested
to determine whether the results were reproducible.

Sample C

The composition of this formulation is the same as Sample
A, except that ascorbic acid was omitted.

Sample D

The composition of this formulation is the same as Sample
A, except that ascorbic acid was omitted and 0.172% (w/w)
of sodium phosphate monobasic monohydrate and 0.533% (w/ﬁ)
sodium phosphate dibasic anhydrous were added. The pH of

the. aqueous phase of this composition was 7.04.

Samples A-D were then stored at the conditions shown below
in Table 7. The compositions were then analyzed by the
HPLC technique described earlier and the results were
reported in the same manner as described in Example XVI.
The target retinol composition for all of the samples was

- 0.30% by weight of the total composition. The results of
the analysis are as follows:
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G| Phase Ingredients Elfacos E-200 0. 00 0. 00 5. 00
5.00 El facos ST-9 0. 00 0. 00 3.00 3.00 Elfacos C 26
0. 00 0. 00 6. 00 6.00 Mneral Ql 0. 00 0. 00
25. 00 25.00 BHT -0.02 0.02 0. 05 0. 05
St ear oxytri nmet hyl - 0. 00 0.00- 1.00 1. 00 sil ane (Dow Corning
580 Wax) D nethicone, 50 Cstk 1.00 1.00 1.00 1.00 Propyl
Par aben 0.10 0.10 0. 20 0. 20 But yl Par aben
0. 05 0. 05 0. 00 0. 00 M xture A - 62 - 8.75 8.75
0. 00 0. 00 Arl acel 60 : 0. 80 0. 80 0. 00 0. 00
Tween 61 1.20 1.20 FABGE 7 0.00 .
Sample pH Temp. Months Wt. % of Wet. % of
Ketoconazole Target
Retinol
‘Concentration
Initial | 100.86%0.21 105.32#0.52
A RT 0.5 99.92£0.59 103.74%1.31
1.0 1 99.48+0.76 104.85%0.59
y 2 99.02+0.60 102.62%0.62
3 99.67+0.44 105.66+0.68
s0°C 0.5 97.69+0.68 101.41%1.08
1 101.03£0.97 101.1820.72
2 99.31%0.98 98.57%0.57
3 97.13*0.98 102.5720.42

.. . .

104.53£0.17
102.37+0.68

Initial 103.77£1.30

102.8820.37 | 116.04%2.26
3

RT 1 103.87+0.94 | 115.91+0.48

3 103.0810.28 | 116.88+0.91

6 102.81%0.53 | 116.19%0.20

7.0 40°c 1 103.310.15 | 117.18%0.40

3 103.39£0.10 | 115.5740.61

6 104.0920.36 | 114.46%0.27

50°C 1 103.66%0.25 | 114.5020.32

109.65%1.90
102.33%0.17

112.02+1.80

[}

101.53£0.54

Initial 102.6820.45

40°C 1 104.43£1.01 102.35%0.47

2 103.95%£0.49 104.97+1.68

3 104.48£1.07 102.21+3.00

7.0 6 105.6120.14 99.55%0.16

) s5Q°C 1 104.46%20.74 103.71+0.34
2 105.65%0.59 100.33x0.81

3 105.32#2.21 100.11%4.15

L | 1 | & |101.53:0.54 | 99.92¢0.68 ]
_—_—_—_—_—_—-—T___—-—_——__—__——

110.68£2.33

D

40°C 1 102.39£0.78 103.82%0.60

2 101.88%0.71 101.12%1.34

3 101.6820.65 96.70+2.03

7.0 6 102.97£0.27 102.15%0.33

50°C 1 101.27%1.46 94.86%2.99

P 102.27£0.68 100.44+1.97

3 101.69%+0.40 8.97x1.09

6 103.6920.64 98.52%0.52
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Dowi ci | 0.00 0.00 0.10 0. 10 Benzyl Al cohol

0. 30 0. 30 0.00 0.00 Fragrance 0. 25 0. 25

0. 25 0. 25 Retinyl Palmtate 0.00 0.64 0. 00 0.76
Retinyl Acetate 0. 397 0. 00 0. 45 0. 00 50% NaCOH, g.s.
pH=4.7 - - Enmul si on Type o/ w o/ w
w o w o *Cbnparatlve

- g3 -

Samples A and B having the same formulations, but prepared
in separate batches, show that there was no significant
loss of retinol when ketoconazole is present in a free
base form. The results for these samples also verify that
the stability data is reproducible.

The water-in-oil emulsion of retinol (Sample C) which did
not contain the water-soluble antioxidant (ascorbic acid)
exhibited no significant retinol loss, even after storage
at six months at 40° and 50%:._ These results demonstrate
that water-in-oil emulsions of retinol containing a
chelating agent and an oil-soluble antioxidant are stable
when the imidazole is used in a free base form.

Sample D also shows that a water-in-oil emulsion of
retinol containing a chelating agent and an oil-soluble
antioxidant is stable in the presence of an imidazole. in
the free base form when the pH of the aqueous phase of the
composition is adjusted with a phosphate buffer, rather
than sodium hydroxide as used in Sample C.

‘'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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le 4, Mxture A consisted of 1.50 g nyristyl
nyrlst leic acid (Emersol 228); 1.25 g glyceryl stearate
(Ener mmii'" stearl c acid (Emersol 132); 1.00 g isopropyl

pal mtate; ytrlnethyIS|Iane (Dow Corni ng 580 Wax); 0.50

synt heti c beeswax; 0 50 g stearyl alcohol; and 0.50 g cetyl al cohol.

M xture A was prepared by m xing the indicated ingredients in a gl ass
container; stirring with heat until all ingregients were liquified and
uniformy mxed; pouring the liquified m xture into shallow containers; and

al l owi ng the m xtwigrt oscephrippambi.ent tenperature. These four
enmul sions, after being packed off into closed two-ounce al um num t ubes,

were stored for various tine periods at various tenperatures. The

enmul si ons were anml yzes lsyutrhecarevim@qsmsmxhomﬁildialﬁr@abytwazwér ln-Oll
procedure, to detern%ne t he_amunt ter gresent after

various storage perroas®"Thd ?%%h“?%éo?eiﬂﬁg?%sf£°me %ea%r?%?l%%BSlStlng of

TEST RESULTS Vitamin A alcohol, Vitamin A aldehyde, retinyl acetate,
retinyl palmitate and mixtures thereof, and an imidazole
in a free base form, said composition further comprising
a stabilizing system selected from the group consisting

of:
i
a) a chelating agent and at least one oil-soluble
antioxidant;
b) a chelating agent and at least one water-soluble

antioxidant; and

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

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

, 3. The skin care composition of Claim 1 wherein the
water-soluble antioxidant is selected from the group
consisting of ascorbic acid,  sodium sulfite, sodium
metabisulfite, sodium bisulfite, sodium thiosulfite,
sodium formaldehyde sulfoxylate, isoascorbic acid,
thioglycerol, thiosorbitol, thiourea, thioglycolic acid,
cysteine hydrochloride, 1,4-diazobicyclo-(2,2,2)-octane
and mixtures thereof.
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Tabl e E’lm|8heet4-lasBeean Beed wt% wo% w% %of Oiginal Amount of

Sanmpl e DTA Retinyl Ester Remaining No. 1
o/ w 0 02 JJHm 1% after 6 days at 50[err]C 2 o/w 0.02
0.10 days at 50[err]C 653 w o 0. 05 0.10

0.10 91% after 13 wks at 21C 58% after
13 wks at 40[err]C 16% after 13 wks at 50[err]C 4

W o 0.05 0.10y 461%1% %gg.%) a&é?é 1§o%§s 1@11'[ec§f] %lalm 3 wgg&ellnt e};he

96% after 13 wks at
13 wks at 50[err]€?ter soluble antioxidant is ascorbic gcBds after 26 wks at

21[err] C - 90% after 26 wks at 40[err]C

- 94% after 52 wks at 21C
94% . 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 hydroxyanisole, a-tocopherol,
phenyl-a-naphthylamine, and mixtures thereof.

6. The skin care composition of claim 5 wherein the
oil-soluble antioxidant is butylated hydroxytoluene.

7. The skin care composition of claim 1 wherein the
stabilizing system contains at least one antioxidant
selected from the group consisting of hydroquinone, propyl
gallate, nordihydroguiaretic acid and mixtures thereof.

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

9. A skin care composition comprising a water-in-oil
emulsion, a retinoid selected from the group consisting of
'Vitamin A alcohol, Vitamin A aldehyde, retinyl acetate,
retinyl palmitate and mixtures thereof, and an imidazole in
a free base form, said composition further comprising a
stabilizing system comprising a chelating agent and at least
one oil-soluble antioxidant.

10. A skin care composition comprising a water-in-oil
emulsion, a retinoid selected from the group consistinq of
Vitamin A alcohol, Vitamin A aldehyde, retinyl acetate,
retinyl palmitate and mixtures thereof, and an imidazole in
a free base form, said composition further comprising a

stabilizing system comprising a chelating agent and at least
one water-soluble antioxidant.

RO O 0 THIS SHEET HAS BEEN
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- 34 - As can be seen fromthe above test results, the oil-in- water

emul sion conprising retinyl acetate, BHT, ‘ascorbic acid and EDTA (Tabl e 4,
conparative Sanple 1) retained only one percent (1% of its original anount
of retinyl acetate after 6 days aging agg50[err]C. Thus it is seen that the
chem cal stability of retinyl acetate in the oil-in- water enulsion is very

poor . On the ¢ rggﬂﬁ m.cal stability of retinyl acetate was
found to be gerfﬁgﬁo_ |'88M%£§g§§ﬁ%-'FW“§Hﬁf§N qpéﬁ%rising retinyl
acetate, BHT, ascorbic acid andAlﬁgﬁA(cigire ﬁﬂéﬁﬂgkﬁogiﬂ’»ﬂme test results
show t hat when retinyl acetate ned water-in-oi
emul si on, ninety-, one percent (91% of the original anount of retinyl

tate i taid ; t. I I {2 ,
T Tty o ght —porooih 4, acndEEKE L She el S04 SIRAIA S0 1 CohBIEL G
retained after 1BAsRek@NtabRige aetiocigdsd agiktaten qrsttemne (IBifagplehén a
original amount pferebhB¥l rachl alf IFodLL8EPRY ALY phyIRaKkS £4Q" 8HEmiAkal

50[err] C. L
stability.
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It can.also"beisekn‘fron1the test results that an oil-in- t-et cH%ibLﬁEE
comprising retinyl palnmitate, BHT, ascorbic acid and EDTA REBLAGEMENT T
conparative Sanmple 2) retained just twenty-seven percent [(479% of TS

ori.gi nal anount of retinyl palmtate after 6 days aging & 50pef Q€ 199kus

it is seen that the chemcal stability of retinyl palmt In an
oil-in-water enulsion is not satisfactory. I n t-ast—te
chemical stability of retinyl palnmtate was found to be| excellent in a
water-in-oil -enulsion conprising retinyll palnitate, BHT, &ascorbic acid and

EDTA (Table 4 ] As can be seen fromthe Lest results, when
retinyl pal BRE QUMEQS ITIGNS ) CONT AL MIDAZQLES . oj | enul sion

100% 96% and 85@6of t he orégDnBET ips of ret|nyl pal mtate was retained
after 13

FIELD OF THE INVENTION

This invention relates to skin care compositions
containing 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 containing a water-in-oil
emulsion, certain retinoids and an imidazole.

BACKGROUND OF THE INVENTION

Skin care compositions containing retinoids have becomo
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 retinoic acid are commercially
available in wvarious forms from the Dermatological
Division of Ortho Pharmaceuﬁical Corporation. Such
products, for example,'include Retin A*.creams, an oil-in-
water emulsion of retinoic acid containing as ‘an
oil-soluble antioxidant, butylated hydroxytoluene (BHT);
Retin A*J-liquid, a solution of retinocic acid in a
polyethylene glycol/ethanol solvent employing.BHT as an
antioxidant; and Retin A* gel, which comprises retinoic
acid in a gel vehicle comprising ethyl alcohol as the
solvent, hydroxypropyl cellulose as the thickener or

e

gelling agent and BHT as an antlox1d’;t,'

&



- 35 - weeks aging at roomtenperature (21l[err]C), 40[err]C and 50C,

respectively. 97.3% and 90% of the original anmount of fge v,
was found to be retained after 26 weeks aging at roomt EELAQE&@NT1§€EE?

(21[err]C, and 40[err]C, respectively. 94% of the origijngl anmount of
retinyl palmtate was found to be retained after 52 weelfs {add AgJidk P%HmM
tenperature (21[.err] Q) EXAMPLE V. A water-in-oil credqmjconposition w
prepared according to the follow ng procedure. In a su
beaker hel d under argon gas blanketing_and fitted with

stirrer 250 g mneral oil, 2 g propyl par &bén, 60 g Elfacos C 26, 50 g

El f E20Q, T 0. | sil
di ngfﬁisconeolfno%%est %{Tg%%éf%g l?é% e hé/lg?%‘)g(é %H‘Jﬁ% ]’B?-]S“Ii?ane?%b%%at ed
to 80[err] C andl crapme Iof aampiadm@ aptabee congreditentsal attee extemdedar gon

gas bl anket Ié\% % WB Q a stainless steel stirrer, approximtely 520
g dei oni zed ter, g sorbrtol solution 70% 3 g nethylparaben 1lg
di sodi um edet ate and 1 g ascorbic acid

More recently, however, wider use of retinoids has been
suggested for treatments other than acne such as, for
example, the treatment of skin against photoaging and sun
damage. Many individuals who have had a good deal of sun
exposufe in childhood will show the following gross
cutaneous alterations- in later adult life: wrinkling,
leatheriness, yellowing, looseness, roughness, dryness,
mottling (hyperpigmentation) and various premalignant
growths (often subclinical). These changes are most
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 microscopic

alterations of the epidermis and dermis occur decades
before these become clinically visible. Wrinkling,

yellowing, leatheriness and loss of elasticity are very
late changes.

The problem of skin aging is addressed in U.S. Patent No.
4,603,146 wherein Vitamin A acid in an emollient wvehicle
is suggested as a treatment. Further, in U.S. Patent No.
4,877,805, it is suggested that a number of retinoids are

useful for restoring and reversing sun damage of human
skin.

European Patent Publication No. 0 396 184 to Cauwenbergh
suggests that ketoconazole may be used in combination with
an appropriate retinoid for the topical treatment of acne,



were m xed, adjusted to pH 4.7 with dilute sodi um hydr ox

haoat o

80[err]C. and then added to the first mxture with agita
argon bl anketing to forma water-in-oil emul sion. The er
honogeni zed and cool ed to about 50[err]C. with m xing an
argon gas blanketing. 1 g Dowicil 200 preservative and
followed by 3.45 g of retinol were added. Deionized wate
return the batch weight to 1000 g and the batch was m xe

o
T uv rmoeuUAtl oo J

tﬁEHLAﬁHMENMd&HEE

d under

argon gas

bl anketing until uniformand the tenperature was bel ow 40ferTiC—THhE

fini shed batch was filled into blind-éend al um num t ubes

undgr 8FR2R.088 1B AkEII 09800 030 PHSeLLYRY Y skin. The

retinoids suggested for use in this combination are all-
trans retinoic acid (tretinoin) or 13-cis retinoic acid
(isotretinoin). The combination of ketoconazole and the
retinoid may be applied as a single mixture or as two
separate compositions. Cauwengbergh suggests that when
the retinoid and ketoconazole are used in combination,
they may each potentiate the activity of the other. The
pharmaceutically acceptable acid addition salts of the
ketoconazole may be used in this combination as well.

When considering the use of retinoids in skin care
products, it is believed.that certain retinoids such as,
for example, retinol (Vitamin A alcohol), retinal (Vitamin
A aldehyde) and retinyl esters such as retinyl acetate and
retinyl palmitate would be preferred over retinoic acid.
A preferred form is retinol. 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 much larger safety margin than
other retinoids such as retinoic 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, natufally occurring retinoids.

In formulating products containing such retinoids, the
same properties sought with respect to the retinoic acid
formulas are desirable for other retinoid containing
compositions. Specifically, much attention is directed



formul ati on: I ngr edi ent % wWw

m neral oi
25. 000 hydroxyoct acosanyl hydroxystearate 6. 00 R !
sorbitol solution, 70% 5. 000 net hoky
gl ycol 5.000 copol ymer (Elfacos E200) PE[ 45/ dodecyl ykol
3. 000 copol yner (Elfacos ST9) stearoxytrimethylsilpnp 0 1JUL 1995
1. 000 di net hi cone (50 cstk) 1. 000} V] tami n A al cohpl
(retinol)* . 0. 345 net hyl par aben
0. 300 fragrance -4 - 0. 250t propy| paraben
0.200 Quaternium 15 (Dow cil 200) 0. 100 di sodi um edet at e

o0, brovsasns o pepgpaision, il U Gy,

aqueous

dei oni zed vpleasing gnd. whichogadodeliver actlve lnqredlents 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 retinoic 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 of the emulsion, oil-in-water
emulsions have been preferred in that, as compared to
water-in-oil emulsions for example, they are non-
occlusive, non-greasy, compatible with other such emulsion
products, easy to remove from the skin and are regarded as
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 soluble antioxidant.

Thus, for example,.the aforementioned Retin A* cream is an
oil-in-water emulsion containing retinoic acid and BHT, an
oil-soluble 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 antioxidant 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 inqrédients Vvitamin A in an oil-in-
water emulsion contaihing Vitamin E and citric acid. 1In
U.S. Patent 4,247,547 still another form of a retinoic
acid containing composition, namely a gel, is disclosed
and is protected by an antioxidant selected from the group



* all-trans (USP) The resulting water-in-oil enulsion was found to retai
100% of its original amount of retinol after 4 weeks agfmg-gt

tenperature (21[err]C). 97.8%of the original anount o @ﬂ$ﬁ ﬂ% SHEET
retained after 4 weeks aging at 40[err]C and 96. 6% of thejorigi nal anDJLt
was retained after 4 weeks agin at 50[err]C After 13 eks @di gl %
emul sion retained the foll ow ng percentages of its origijndl anount of
- 37 - retinol: 99.1% at roomtenperature; 96.2% at 40[lerrC—and 94% at
50[err]C. After 26 weeks aging, the enuLs%oq retained tHe

consisting of Dbutylated hydroxytoluene, butylated
hydroxyanisole (BHA), ascorbic acid (Vitamin C), propyl
- gallate, and a-tocopherol (Vitamin E).

The above-described retinoic acid containing compositions
have proven to be, or are said to be, chemically stable.
Therefbre, a.number of skin care products have appeared in
the marketplace incorporating 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 oil-in-water emulsions
protected by oil-soluble antioxidants. Unfortunately and
unexpectedly, it has been discovered that for reasons not
yet clearly understoocd, the other retinoids in such
compositions quickly 1lose their activity and either
oxidize or isomerize to non-efficacious chemical forms
with the result that the amount of retinoid actually
available to provide the beneficial effects of the product
is reduced, in an unacceptably short period of time, to an

ineffective gquantity and eventually to only trace
quantities.

Generally then, products containing retinoids have been
limited to oil-in-water emulsions and, with respect to
those other than retinoic acid, .have suffered from
chemical instability. In a few instances, however,
products and/or suggestions for products have been made
wherein 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 retinol,



fol |l owi ng percentages of its original amunt of retinol: 97%at room

tenperature and 92% at 40[err]C. This is excellent cheff
the retinol. EXAMPLE VI A water-in-oil cream co

REPLACERENT e
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prepared in-accordance with the procedure of Exanple M th the anmoun
retinol being increased to 1.25% w w and consi sts of the|fqhaingsvss

I ngredi ents: I ngr edi ent ow w mnera
25. 000 hydroxyoct acosanyl hydroxystearate 5. 000

sorbitol solution, 70% 5. 000 net hoxy PEG 22/ dodecyl

gl ycol _ 5. 000 copol yner TEPfacos E200) PEG 457 dodecyl gl ycol
3.000  conilgr Gkt Y -SEEA[YVLALATERYES hEPC consist of

retinol in a water-in-oil emulsion wherein the emulsion
further. include two oil-soluble antioxidants, BHT and BHA.

Further, Avon Products, Inc., the assignee of U.S.
4,826,828, sells two skin care products called Bioadvance
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
"skin lotion"”, while the second bottle contains what is

called a "fortifier®. The "skin lotion" is a water-in-oil
emulsion having a number of ingredients which include
water, emulsifiers, silicone and vegetable oils,

preservatives, emollients and butylated hydroxytoluene
(BHT) . The "fortifier" is a solution which contains a
number of ingredients including cyclomethicone (a silicone
0il), denatured ethanol, an emulsifier (Polysorbate 20),
retinol, retinyl acetéte, retinyl palmitate, BHT and BHA.
When a specified portion of the "fortifier" is added to a
specified portion of the "skin lotion" and mixed, there
results a water-in-oil emulsion which comprises retinol,
retinyl acetate, retinyl palmitate, BHT and BHA, the
latter being oil-soluble antioxidants. The outer package
in which Bioadvance 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 retinoids in the mixture of the
"skin lotion" and the "fortifier" is quite limited. The
fact that in both the BIOADVANCE and BIOADVANCE 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



di met hi cone (50 cstk) 1. 000 Vit anmpr—A—al-cohol

(retinol)* 1.250 et hyl par aben REPLACEMENT SHEET
0.300 fragrance 0. 250 r o .
0.200 CQuaternium 15 (Dowi cil 200) 0. 100 [ [ t
0.100 ascorbic acid 0. 100 bu?@?é@gh%%%
hydr oxyt ol uene 0.100 50% aqueous Na(H t~—grs—t.0.nH j4.
- 38 - dei oni zed wat er g.s. to 100.000 *@all-trans (USP)

- '7 -

of one or more of the above-mentioned retinol, retinyl
acetate and retinyl palmitate.

Further still, U.S. 4,720,353 to Bell discloses water-in-
0il emulsion carriers for various medicaments and drugs
intended for topical application to the skin. Water
soluble, miscible or dispersible drugs may be incorporated
into the aqueous phase of the emulsion. Oil-soluble,
miscible or dispersible drugs may be incorporated into the
0il phase. Drugs' which may be incorporated into the
emulsion include derivatives of retinoic acid.
Ingredients which may optionally be added to the emulsion
include a preservative such as methyl paraben, propyl
paraben or imidazolidinyl urea or an antioxidant such as
butylated hydroxyanisole and a water or oil soluble

vitamin such as vitamin C, tocopherol linoleate and the
like.

Still further, EP 0 343 444 A2 to Siemer et al discloses
cosmetic preparations based on retinyl palmitate. Example
3 discloses a night cream in the form of a water-in-oil
type emulsion comprising retinyl palmitate and butylated
hydroxyanisole (BHA). Example 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
retinol, said compositions being useful in the treatment
of photoaged skin. Example 6 discloses a water-in-oil

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



The resulting water-in-oil enulsion retained 93%of its ori gi nal anmount
of retinol after aging for 13 weeks at roomt enpena

EXAMPLE VI | %\ water-in-oil cream conposition Eﬁ\‘ﬁ@!}’z %I]{lié-é)fl r
accordance with the procedure of Exanple V with 0.5g propyl gall at

repl aci ng the butyl ated hydroxytol uene and omtti asgor Ut 986d. lThe
conposition consisted of the fol | owi ng i ngredi ent | ngr edi gnt

% W w m neral oil . . 000

hydr oxyoct acosanyl hydroxystearate 5. 000 ' (El facos_(C26)
sorbitol solution, 096 - 8 5.000 nmet hoxy PEG- 22/ dodecyl
gl ycol opol yner (Elfacos E200)

00
PEG45/d0deé§;I UF’V@@I be de51rab1e o hawgoa stableypsioprasitididmcos

ST9)

containing non-retinoic acid retinoids and an imidazole.
Unfortunately, the prior art attempts to emulate the
stability of retinoic acid containing compositions have
been unsuccessful and in each case result in substantial
and unacceptable chemical instability of the retinol,
retinal or retinoic esters employed therein. Thus, there

is a need for a composition in which non-retinoic acid

retinoids and imidazoles may be combined in a chemically
stable form.

SUMMARY OF THE INVENTION

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

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.

The imidazoles which can be used in the stabilized
composition of the present invention are in the free base
form, rather than in an ionized or protinated form, such



0. 250 30

steafoxytrinethylsilane . 1.000 di met hi cone (50 cstKk)

Vitam n A al cohol (retinol)

met hyl par aben 0. 300 LACEMENT SHEET
propyl par aben _
‘'Quaternium 15 (Dowi cil 200) 0. 100 | uOetidUht 994
propyl gallate but yl at 4d
hydr oxyt ol uene 0. 000 :
ascorbic acid 0. 000 50% aqueous NaOH
to pH 4.7 -9 -

as an acid addition salt. It has been discovered that if
the imidazole is used in the acid addition salt form, the

retinol stability is adversely affected. Imidazoles
suitable for wuse in the present invention include
ketoconazole, miconazole, econazole, itraconazole,

fluconazole, terconazole, clotrimazole, butoconazole and
sulconazole.

As used herein, the "chemical stability" or "stability” of
a retinoid is defined in terms of the percentage of the
specified retinoid which is retained in its original
chemical form after the composition has been stored for a
specified period of time at a specified temperture. Thus,
if the original concentration of all-trans retinol in an
absolute ethanol solution were 0.20% by weight and, after
two (2) weeks storage at room temperéture (21°C + 1°C), the
concentration of all-trans retinol were 0.18% by weight,
then the original solution of all-trans retinol 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-retinol 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.

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 exhibit a stability of at least about
80% after 13 weeks storage at 40°C, and most preferably
about 80% after 26 weeks of storage at 40°C.
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palmitate and mixtures thereof; and an imidazole in a free
base form, said composition further containing a
stabilizing system selected from:

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

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

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

In a preferred embodiment of the invention, the skin care
composition includes one of the aforementioned retinoids,
a chelating agent, a water-soluble antioxidant, an oil-

soluble antioxidant and ketoconazole, miconazole or
econazole.

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-0il. As used herein, the generally accepted concept of
an emulsion applies i.e., an intimate mixture of two
immiscible 1liquids which remains unseparated for an
acceptable shelf life (is physically stable) at or about
room temperature. Ordinarily, when two immiscible liquids
are mechanically agitated, both phases initially tend to



| ngr edi ent %ww mneral oi
25. 000 hydroxyoct acosanyl hydroxystearate 5.0 HEER 6
sorbitol solution, 70% 5. 000 net hgx Hﬂﬁ@f@ﬁﬁggﬁtcl

gl ycol 5. 000 copol ymer (Elfacos E200 PEG 45/ dodecy!

gl ycol 3. 000 0 1 JUL 1996 - 40
- copol yner (El facos ST9)

form droplets. Thereafter, when the agitation ceases, the
droplets quickly coalesce, and the two liquids tend to
separate. On the other hand, an emulsion 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
ligquids. Usually only one phase persists in droplet form
for a prolonged period of time, and this is referred to as
the internal phase which 1is surrounded by an external
phase. An oil-in-water emulsion is one in which the
external phase (also called the continuous phase)
comprises water and the internal phase (also called the
discontinuous or disperse phase) comprises an oil. A
water-in-oil 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 retinoic acid are oil-in-water emulsion
systems. In accordance with the teaching herein it has

. been discovered that, in such oil-in-water emulsion
systems, certain retinoid 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 not 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
oil phase containing the retinoid, and degradation of the
retinoid then occurs. Since the diffusion of oxygen is
greater in a water phase than an o0il phase, an
oil-in-water system is more prone to such degradation.
Precisely why this occurs for certain selected retinoids
and not for others, is not yet understood.
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As described above, the composition of this invention
employs a chemical stabilizing system selected from:

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

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

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

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, thioglycerol, thiosorbitol,
thiourea, thioglycolic acid, cysteine hydrochloride,
l,4-diazobicyclo-(2,2,2)~octane 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
hydroxyanisole (BHA) , a~-tocopherol,
phenyl-a-naphthylamine, hydroquinone, propyl gallate,
nordihydroguiaretic acid, and mixtures thereof as well as
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any other Xknown 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 amount 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
inactivating them and preventing them from affecting the
retinoid compounds. Chelating agents which are useful in
the compositions of the present invention include
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 retinoid compounds which are wuseful in the
compositions of the present invention consist of Vitamin
A alcohol (retinol), Vitamin A aldehyde (retinal) and
Vitamin A esters (retinyl acetate and retinyl palmitate).
These retinoids are utilized in the compositions of the
present invention in a therapeutically effective amount



| ngr edi ent %ww mneral

oi |

LIl L PN s TAAY

25. 000 hydroxyoct acosanyl hydroxystearate 5. 000
sorbitol solution, 70% 5.000 met hoxy |
gl ycol 5. 000 copol ymer (Elfacos E200) PEQ—

3. 000 copol ynmer (Elfacos ST9) stearoxytrinethylsil ang

LT UAVUO

PREPLAOEMEAT CSHEET

o/ dodecyT grygol

1. 000 di net hi cone (50 cstk) 1. 000 Vijt gm O‘Mgg co%6
(retinol)* 0. 345 net hyl par aben

0. 300 fragrance ' 0. 250 propyl par aben

0. 200 QJaterni um 15 (Dowi cil 2000 ~ 14 - ' 0.100 disodrumederars

0. 100 nono gglxcer
hydr oxyt ol

Yy range from aq?%ooaggarﬁ. Sa?g%g%)y bvlJJéX

| at ed
ght of the

0. 000 50% tguabusohpbElitiofnss. prefihtably deromi abdutaben0l td].15.09.0

100. 000 * all-trans (USP)

The imidazoles which are useful in the compositions of the
present invention are broad—spectrum anti-fungals which
are widely used in the treatment of fungal infections. It
has been discovered that when these imidazoles are added
to a retinol composition containing the stabilization
system described above, they adversely affect the retinol
stability if they are added to the composition as an acid
addition salt. However} if the same imidazole is added to
the composition in the free base form, the retinol
stability is not affected. By "free base form" it is
meant that the imidazole is added to the composition of
the present invention in a non-ionized or non-protonated
form. While the stabilization system used in the present
invention, in certain cases, contains weak acids, e.g.,
ascorbic acid, which could possibly form salts with the
imidazole base, these weak acids are present in such small

amounts that most, if not all, of the imidazole remains in
the free base form.

The imidazoles which are useful in the compositions of the
present invention include ketoconazole, miconazole,
econazole, itraconazole, fluconazole, terconazole,
clotrimazole, butoconazole and sulconazole. These
imidazoles are utilized in the compositions of the present
invention 1in a therapeutic effective amount which
generally ranges from about 0.01 to about 10%, preferably

from about 1.0 to about 5.0%, by weight of the total
composition.
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The sKkin .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 quantities of the o0il and water phases of the
emulsion. The pH of the compositions should be in the

range of from about 4 to about 8, and preferably from
about 6 to about 7. o

Minerals oils, animal oils, vegetable oils and silicones
have all been used in cosmetic creams and lotions of the
emulsion type. In addition to such oils, other emollients
and surface active agents have been incorporated in the
emulsions, including glyceryl trioleate, acetylated
sucrose distearate, sorbitan triolate, polyoxyethylene (1)
monostearate, glycerol monooleate, sucrose distearate,
polyethylene glycol (50) monostearate, octylphenoxypoly
(ethyleneoxy) ethanol, decaglycerin penta-isostearate,
sorbitan sesquioleate, hydroxylated 1lanolin, lanolin,
triglyceryl diisostearate, polyoxyethylene (2) oleyl
ether, calcium stearoyl-2-lactylate, methyl glucoside

sesquistearate, sorbitan monopalmitate, methoxy
polyethylene glycol-22/dodecyl glycol copolymer (Elfacos
E200), polyethylene glycol-45/dodecyl glycol

copolymer (Elfacos STQ}, polyethylene glycol 400
distearate, and lanolin derived sterol extracts, glycol
stearate and glyceryl stearate; alcohols, such as cetyl
alcohol and lanolin alcohol; myristates, such as isopropyl
myristate; cetyl palmitate; cholesterol; stearic acid;
propylene glycol; glycerine, sorbitol and the like.
Thickeners such as natural gums and synthetic polymers, as
well as preservatiQes such as nmnethylparaben, butyl
paraben, propylparaben and phenoxyethanol, coloring agents
and fragrances also are commonly included in such

compositions. Other active ingredients such as sunscreen
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the compositions of the present invention provided that
they are physically and chemically compatible with the
other components of the compositions.

The essence of the present invention is not within the
specific composition per se of the cream or lotion
formulation, and any of the many formulations or
compositions of the cream or lotion type currently
utilized in skin care preparations can be employed
provided that it is in a water-in-oil emulsion and is
chemically compatible with the retinoid compounds. The
ratio of the oil 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.

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 retinoid
compound. The emulsion is then formed normally by adding
the water phase to the oil phase with agitation, and often
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
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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 écope
of the appended claims.

EXAMPLE I {(Comparative)

Three oil-in-water emulsions of retinol (Vitamin A
alcohol) were prepared having the % w/w compositions set
‘forth in Table 1. These emulsions were prepared according
to the following procedure. The ingredients shown under
the heading "Aqueous Phase Ingredients" were added to a
first glass container equipped with a stainless steel
stirrer and heated with stirring to 75-85°C under an argon
gas blanket. The ingredients shown under the heading "0il
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 dgdas
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
room temperature under a blanket of argon gas. Stirring
was continued in all instances until uniformity was
achieved. The Aqueous Phase Ingredients at 75-85°C were
then added to the 0il Phase Ingredients. During this
addition 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 emulsion was obtained. After the resulting
emulsion was cooled to about 50-53°C, the Retinoid Mixture
was added with stirring. The emulsion was blanketed under
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emulsion was gradually cooled, with stirring and under an
argon blanket, to room temperature (approximately 21%3}
The finished emulsion was then transferred under argon gas
blanketing to blind end aluminum tubes (2 ounce size)
which were promptly crimped and tightly capped. The
closed tubes were then set aside for determination of
retinol stability after storage for various time periods
at various 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 1light. This can be
accomplished by turning out the lights in the processing

area or by conducting the various handling and processing
steps under yellow light.



di met hi cone (50 cstk) 1. 000 Vitamn_A_al cohol

(retinol)* 0. 375 net hyl par aben REPl'rACEMENT SHEET
I opy+—pa-aien

0. 300 fragrance 0. 250
0.200 Quaternium 15 (Dow cil 200) 0. 100}difsodi um edet at ¢
0. 100 sodi um f or mal dehyde sul f oxyl at e 0. 050 01 JuL 1995
- 44 - Dbutyl ated hydroxyt ol uene 0. 009 g@scorbic acid
0. 000 50% agueous NaOH g.s. to pH 4.7 dei 9 zed waj er g.s. to
100. 000 :
TABLE 1
Sample :
Designation A B c
Agueous Phase Ingredients
{ Water, g.s. 100% - - -
Propglene Glycol 4.00 4.00 4,00
Carbomer 934 0.50 0.50 0.50
— 1
Qil Phase Ingredients
( Mixture A 8.75 8.75 8.75 “
Polysorbate 61 1.20 1.20 1.25
(Tween 61)
Dimethicone 1.00 1.00 1.00 “
Sorbitan Stearate | o.80 0.80 0.80]
Retinoid Mixture
‘Ascorbic Acid 0.00 0.00 0.10‘
I EDTA 0.00 0.10 0.10 “
Benzyl Alcohol 0.30 0.30 0.30 “
|
50% NaOH, g.s. pH 4.7 - - - !
Methyl Paraben 0.15 0.15 0.15
( Propyl Paraben 0.10 0.10 0.10
Butyl Paraben 0.0S 0.05 0.05
BHT 0.02 0.02 0.02
Fragrance 0.25 0.2S5 0.25
'Retinol (all trans), 1.00 0.86 0.86
usp '
30 Emulsion Type o/w o/w o/w
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EXAMPLE XI |
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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 alcohol. Mixture A was prepared by mixing the
indicated ingredients in a glass container, stirring with
heat until all ingredients were liquified and uniformiy
mixed; pouring the 1liquified mixture into shallow

containers; and allowing the mixture to cool to ambient
temperature.

Concentrations of all-trans retinol in oil-in-water
samples A, B and C in Table 1 were determined after
storage for various time periods at various temperatures.
Concentrations of retinol and other retinoids 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
X 4.6 mm in diameter) and a UV detector at 340nm. The
sample to be analyzed was diluted with a solution of 50%
by weight methanol 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 organic portion composed of 5 percent tetrahydrofuran
in acetonitrile and an aqueous portion consisting of 0.05N
ammonium acetate. The solvent program has an initial
composition of 70% organic/30% aqueous which increases
linearly to 80% organic/20% agueous at 13 minutes, then
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again increases linearly to 100% organic at 15 minutes,
where it stays until 19 minutes. After injecting 15
microliters of sample solution into 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 retinol (Vitamin A aicohol) is about 6.4 minutes. The
retention times of retinal (Vitamin A aldehyde), retinyl
acetate, and retinyl 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 original amount of all-trans retinol was found
in the emulsion. It is concluded that an oil-in-water
emulsion comprising retinol and butylated hydroxytoluene
(BHT) , an oil-soluble antioxidant, does not have
acceptable retinol chemical stability.

For Sample B: After thirteen (13) weeks aging at room
temperature, 87% of the original 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-retinoic acid was detected in- - Sample B. After
- twenty-six (26) weeks aging at room temperature, fifty-
seven percent (57%) of the original amount of all-trans
retinol was found in the emulsion. It is concluded that
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was an off-white creamand was found to retain 91.8%of its original anmount

of retinol cnbtuebalssuaeuamgi B8 ab1-eeAnLHeiddl 6 AN 0inl-Ph-watEie

foll owi n a es il]ustrat still rther odi ts of the
o somt " R RIR compp At pg( i 1-t¥dns rekthblS” SHPOShI"Yitcdiun

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 retinol was found in the emulsion, while after
thirteen (13) weeks aging 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 S0°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
chemical stability of all-trans retinol in an oil-in-water
emulsion comprising all-trans retinol, an oil-soluble
antioxidant (BHT), a water-soluble antioxidant (ascorbic
acid) and a chelating agent (ethylenediaminetetraacetic
acid) is commercially unsatisfactory.

EXAMPLE IT

Five water-in-oil (w/0) emulsions of retinol (Vitamin A
alcohol) 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



A water-in-oil cream conposition was prepared I n ith the
procedure of Exanple V and consisted of the follow ng i nprRERLAOEME -
- 46 - Ingredient %ww m fTera UFNT SHEET
25. 000 hydroxyoctacosanyl hydroxystearate 5. 000 (Hl f ac 6
sorbitol solution, 70% 5. 000 6'P§UE2W$6

- 23 -

gas blanketing to a suitable sized glass beaker equipped
with a stainless steel stirrer and heated with stirring to
80°C until uniformly mixed. The ingredients shown under
the heading "Aqueous Phase Ingredients" were added under
argon gas blanketing to a separate glass contéiner
equipped with a stainless steel stirrer and heated with
stirring to 80°C until uniformly mixed. The pH of fhe
Aqueous Phase Ingredients was adjusted to 4.7 using 50%
NaOH. 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 s_tep'also
being done 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 cooled to about 50°C with stirring. The
phenoxyethanol and the fragrance were then added to the

emulsion. The retinol 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 argon 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 retinol from exposure to
ultraviolet (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 yelldw light.



met hoxy PEG—22/dodecyI gl ycol 5. 000 copol ynmer (Elfacos E200)

PEG 45/ dodecyl gl ycol 3. 000 copol

st earoxytri net hyl si | ane 1. 000 di et hijc REPLACEMENTt BHEET
1.000 Vitam n A al cohol (retinol)* 0. 125 net

0. 300 fragrance 0. 250 r.abe

0. 200 CUa?erniun115 (Dowi ci | 200) 0. 100 géb&ﬁ#@ﬁé&ﬁée
0.100 sodium bisulfite 0.100 Qutllated

hydr oxyt ol uene 0.100_59%6 aqueous NaCH g.s. topH4.71
dei oni zed wat er g.s. to 100.000 * all-trans (USP) ' :

wat er-in-oil enmul sion was an of f whi b6 gam EXAMPLE XI'V

Sample No. 1x 2 3x 4% S*

Agueous Phase Ingredients

. ey
Deionized Water, qg.s. - - - - -
100% .

||80rbitol (70%) : 5.00 5.00 5.00 5.00 5.00
||Methyl Paraben ' 0.30 0.30 0.30 0.30 0.30
||Ascorbic Acid 0.00 0.10 0.00 0.00 0.10 |

||EDTA ' 0.10 | 0.00 0.09 0.00 0.00 “

0il Phase Ingredients
m

— —
Light Mineral 0il 25.00 25.00 25.00 25.00 25.00
Propyl Paraben 0.20 0.20 0.20 - 0.20 0.20
Elfacos C-26 6.00 6.00 6.00 6.00 6.00
Elfacos E-200 5.00 5.00 5.00 5.00 5.00
Elfacos ST-9 3.00 3.00 3.00 3.00 3.00 “
h Stearoxytrimethyl- 1.00 1.00 1.00 1.00 1.00J
silane (Dow Corning
580 Wax)
||Dimethicone, 50 Cstk 1.00 1.00 1.00 1.00 1.00 “

Phenoxyethahol 1.00
(preservative)

Fragrance

Retinol (all-trans),
usp

50% NaOH, g.s. pH =
4.7

Emulsioﬁ Type
*Comparative Examples




A water-in-oil cream conposition was prepared in accordance with the

procedure of Exanple V with the addition of 20 g silican
t

phase containing the mneral oil and consisted of

XS

i ngredi ents:

%ww mneral oil :
hydr oxyst ear at e 6. 000 (El facos C26) sorbitol |sqlution, 70%

5. 000

- 47 -} |Ingredient

25. 000 HydodkyULtB8ss3

Ny

- 25 -

The water-in-oil emulsions of Table 2 were stored at 50°C
for periods of one (1) and two (2) weeks and then analyzed
by the HPLC technique described earlier herein to

determine the amount of retinol remaining in the samples.

The results of the ahalysis were as follows:

% of Original

Amount Of
Retinol
Wt. % Remaining
Table 2 Wet. % Wt. % Ascorbic " After Aging
Sample No. BHT EDTA Acid at 50°C
1 Week 2 Weeks
1 0.00 0.10 0.00 90 65
2 0.0S 0.00 0.10 99 90
3 0.00 0.00 0.00 75 85
4 0.05 0.00 0.00 95 85
n S 0.00 0.00 0.10 93.5 70 “

The following conclusions 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 of 85% was thought to be inaccurate in view of the
fact that only 75% of the original amount of retinol
remained 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 product having
acceptable long term.chemical stability of retinol.



met hoxy PEG 22/ dodecyl gl ycol 5. 000 copol yner_(El facos

E200) PEG 45/ dodecyl gl ycol _ 3. 000 C facos
ST9) silicon dioxide 2000 HEPTREEMERT SHEET
st earoxytri net hyl sil ane 1. 000 di et hi congq (J50 cst k)

1.000 Vitanmin A al cohol (retinol)* 0. 345 net Hyllpa@abdUL 1994

0. 300 fragrance 0. 250 propyl par aben

0.200 Quaternium 15 (Dow cil 200) 0. 100 di s¢di um edetrate
0.100 ascorbic acid 0. 100 buty d

hydr oxyt ol uene 0. 050 50%5aqueous NaCOH g.s. to pH 4.7

oy nt2od ok Slarer-dntoito dA01000: o | cbeateal ?%"%%%%nf“‘ﬁgr S tisy
soluble antioxidant (ascorblc acid) but containing neither
an oil-soluble antioxidant or a chelatinq agent (Table 2,
comparative Sample 5) was found to retain 93.5% 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 amount of retinol remained in comparative
Sample 5, Table 2. 1In 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 1long term
chemical stability of retinol.

A water-in-oil emulsion of retinol 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
original 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
quantity 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.

A water-in-oil emulsion of retinol containing a chelating
agent (i.e. ethylenediaminetetracetic acid, EDTA) but
neither a water-soluble antioxidant nor an oil-soluble




A retinol
procedure.

In a suitable sized gl ass beaker bl anket ed]wht n
fitted with a stainless steel stirrer 10 g PVP/ Ei cosene gﬁgﬂﬁ@§@$NT%§&E?
Phenoxyet hanol , 8

Pol ysorbate 20, 1.54g D nethi cone,

Castor QO

Silicon Dioxide, and 0.25g BHT were heated to 80[err] C fnd m xed.
separate gl ass contai ner, also blanketed with argon gasland fitted with a

cream conposition was prepared according to the foll ow ng

g

4

- 2.45¢

, 15g Cl12-15 Al cohol s Benzoate, 85g Cetearyl {x{anoate, 20g -

10g Arlacel 481, 25g{PEGO 11l 438a} efl

stainl ess steel stirrer, approximately 2325g Purified Water USP, 0.5g
Ascorbic Acid, 0.5g D sodium EDTA

antioxidant (Table 2, Sample 1) was found to retain 90% of
its original qoncentration of retinol after one week aging
at 50°C. and 65% after two weeks aging at the same
temperature. This is poor chemical stability and emulsion
Sample 1 of Table 2 cannot form the basis for a commercial

product having acceptable long term chemical stability of
retinol. '

A water-in-oil emulsion of retinol containing an oil-
soluble antioxidant (BHT) and a water-soluble antioxidant
(ascorbic acid) but containing no éhelating agent (Table
2, Sample 2) was found to retain 99% of its original
concentration of retinol 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 retinol.

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 oil-soluble antioxidant was employed (comparative
Sample 4) or when only a water-soluble antioxidant was
employed (comparative Sample 5). Surprisingly and for
reasons totally unknown to us at this time, when both a
water-soluble and an ocil-soluble antioxidant were enployed

(Sample 2), the resulting composition exhibited chemical
stability.

EXAMPLE IIXIXI

Water—-in—-oil emulsions comprising retinol were prepared

having the compositions given in Table 3. These emulsions

I'n a




Q).

and 1.5g Xanthan Gum were m xed, adjusted to pH 4.7 with dilute sodi um
agitation to forma water-in-oil enulsion. The enul sion KEPOACEMENT zSHHERTO
further refine the particle size and was cool ed to about {5 '
i ! dg9 306
Purified Water was added to return the batch weight to 5Q0d. e htgﬁé
m xed until uniformand the tenperature was about 40[err]{Cl Wl
conposition was a snooth, off-white créafi®and has the fol 1
formul ati on:
\ , Benzoate Fi ns
™N) prepare the wateg-00-RHG 7empdisdipnmt 31Vt dn CPable 2.
(Arlacel 989 t - ph ingreffenits GRIYd 244688 EEARHe i1 M)
4.00 Cet ear y)f\f&etran.o%?ew?&egdé’noals?mb?g < T7.00 Arlacel 481
ingredients were added to the resulting water-in-oil
emulsion in the order set forth in Table 3, with retinol

hydroxide QS., heated to 80[err]C and added to the firsStfdxitbe with
ordinary m xing. 0.25g Fragrance and 0.9285g Retinol wer
batch was filled into blind-end aIuninun1HyQ§s under argqn bl anketing. The
)
I_ng Leaot Q Lfi

Water, g.s. were B%gbgged' by 1BB§OOS%E§_f%eﬂf€8%0|§rﬁég&£¥h EE&% 'égolv
2.00 PVP/Ei cPhase dapmredientsaasdesopiped hergigpbove, the remaining

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 to UV light.



Phenoxyet hanol
0.49 D net hi cone 50 cstk
- 49 -

(Emeressence 1160)

Xant han Gum (Keltrol)

1. 00 Pol ysor

,

0. 308
0.3

ate 20 (Tween 21)
) REPLACEMENT SHEET

Emulsion Type

(all-trans), USP 0. 1857 Ascorbic Acig
0.10 EDTA Na[err] 0.10 NaQH 0 1 JUL 199
0. 05 BHT 0. 05 Hragrance
0.05 - -
TABLE 3
Sample No. 1 2 3
Aqueous_ Phase Ingredients
e e Ny
Deionized Water, qg.s. - - -
100%
Sorbitol, (70%) soln. 5.00 5.00 5.00 “
Methyl Paraben 0.30 0.30 0.30 “
Propyl Paraben 0.20 0.00 0.00 “
EDTA, disodium salt 0.00 0.10 0.10 "
( Ascorbic Acid 0.00 0.10 0.10 ﬂ
0il Phase Ingredients
Elfacos E-200 5.00 5.00 5.00
Elfacos ST-9 3.00 3.00 3.00
Elfacos C-26 5.00 6.00 6.00
Mineral 0il 25.00 | 25.00 25.00
) - BHT 0.05 0.00 0.05 |
Stearoxytrimethyl- 1.00 1.00 1.00 |
gsilane (Dow Corning
580 Wax)
Dimethicone, SO0 Cstk 1.00 1.00 1.00
Propyl Paraben 0.00 0.20 0.20
_ Dowicil 200
( (preservative)




EXAMPLE XVI (Conparative) Four water-in-oil (w o) enulsions of retinol
(Vitam n A al cohol) were prepared having the % w w shown bel ow for Sanpl es
A-D. These enul sions were prepared according to the fqg S.
The ingredi ents shown under the headi ng "Aqueous Phasq ﬁEB¢ TS SHERT d
added under argon gas bl anketing to a gl ass contai ner Jequi pped w tTh aj
stainless steel stirrer and heated with stirring to 7¢[ rrO@J[gEH
uni-formy m xed. The Aqueous Phase Ingredients were thep cool ed t
40-45[err]C or to roomtenperature, and tag pH was ad} us

val ue with 50% NaOH. The ingredients

under _L~“_“*D23%i2§r#
"Gl Phase r dlents added under S bI n abl e
si ze gl ass begﬁg %qﬁﬁ %ﬁi%ﬁfhegu ?@%?Egtlrrgggé %ﬁ%ﬁﬁ d*®Ft h
stirring to 7BaB®Pesrp€rundH qﬂltiMQ abgwamnausstemperatntesdandnﬂhen

uniformy n1§err¥%$dThS¥L gﬁgra ?(ﬁ(#%gﬁ{aﬁeF*ﬁggc*gg%ﬁdl %glﬁas hen

5i | ed

| onered to 70 and esire m was added queous ase
| ngredi ent s ageReF@ippCthe canenRt PG1ﬂﬂ$1m¢lPﬁ&@élﬂﬁyﬁﬂﬁhﬁﬂ%#nals@hﬂ
70[err] C. witpeaghtat b@nth@sfeorﬂasacwﬁe 48- ebh1ewdl:si on under an argon
gas bl anket. \Wile under an argon gas anket, the m xture was cooled to
45[err]C and the fragrance and retinol were added. The resulting

TEST RESULTS

“ Table 3 Wts EDTA wts % of Original Amount of “
Sample BHT wts Ascorbic | Retinol Remaining After 13
No. Acid Weeks Aging

21°c 40°C 50°C
1 0.05 0.10 0.00 97 89 83
2 0.00 0.10 g.10 93 89 x
3 0.05 0.10 .10 100 96 94

(* = data not available)

It can be seen from the above Test Results that water-in-
oil emulsions comprising retinol, a chelating agent and
either a water-soluble antioxidant or an oil-soluble
antioxidant retain greater than 90% of their original
concentration of retinol after being aged for 13 weeks at
room temperature (21°C). These same emulsions retain at
least about 89% 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

30 comprising retinol, a chelating agent, a water-soluble
antioxidant and an oil-soluble antioxidant (Table 3,

Sample 3) was found to retain 100% of its original amount

of retinol after 13 weeks agihg at room temperature, 96%

of the original amount of retinocl after 13 weeks aging at

35 40°C and 94% of the original amount of retinol after 13
weeks aging at 50°C. The same emulsion was found to retain

97% of its original amount of retinol after 26 weeks



conposition was then m xed for an additional mnute in a honogeni zer.
While m xing, the emul sion was cooled to

- 50 - about 30-35[err]C, and then transferred under
to small Dblind-end al um num tubes which had previously
argon. The tubes were pronptly crinped and tightl
stages of the enul sion preparation process, care was t
retinol fromexposure to ultra-violet light, by either

lights in the processing area or by gogQuq;ihg the prdcessing steps undgr
yel |l ow i ght.

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.

EXAMPLE IV

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
emulsions were prepared by the same general procedure used

to prepare the water-in-oil emulsions 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 same general procedure used to prepare the
oil-in-water emulsions shown in Table 1.



Sampl e A Aqueous Phase | ngredi ent s* %ww Water
g.s. 100% Sorbitol Solution (70% 5.00 M SHEET
0.30 Di sodi um EDTA 0.10 Ascor bijcP ﬁﬁfﬁm'“ -

0.10 O | Phase Ingredients M neral Q|

(light)
25. 00 Propyl paraben

0.20 Hydr oXydct Bcbebhy 1996

Hydr oxyst ear at e 6. 00 (El facos C26) Met hoxy PEG 22/ ecyl dycal
Copol yrmer 5. 00 (El facos E200) PEG 45/ DodeeyB2G-ycol Copo| ymmer
3.00 (El facos ST9) Stearoxytrinethylsilane | 1.00 (Lo
Cor ni ng 580 Wax) Dinethicon (50 cstk.) IABLE 4 1.00
Phenoxyet hanol 1.00
Sample No. 1* 2* 3 4
Agqueous Phase Ingredients
Deionized Water, g.s. - - - -
100%
Sorbitol, (70%) soln. 0.00 0.00 5.00 5.00
Methyl Paraben 0.15 0.15 0.30 0.30
EDTA, Na, 0.10 0.10 0.10 0.10
Ascorbic Acid (AA) 0.10 0.10 0.10 0.10
Carbopol 934 0.80 0.50 0.00 0.00 “
{ Propylene Glycol 4.00 4.00 0.00 0.00 “
0il Phase Ingredients
Elfacos E-200 0.00 0.00 5.00 5.00
Elfacos ST-9 0.00 0.00 3.00 3.00
Elfacos C-26 0.00 0.00 6.00 6.00
Mineral Oil 0.00 0.00 25.00 25.00
BHT 0.02 0.02 0.0S 0.05
)
Stearoxytrimethyl- ‘0.00 0.00 1.00 1.00
silane (Dow Corning
S80 Wax)
Dimethicone, 50 Cstk 1.00 1.00 1.00 1.00
Propyl Paraben 0.10 0.10 0.20 0.20
Butyl Paraben 0.05 0.05 0.00 0.00
. Mixture A 8.75 8.75 0.00 0.00
{
' Arlacel 60 0.80 0.80 0.00 0.00
Tween 61 1.20 1.20 0.00 0.00
Dowicil 200 0.00 { 0.00 0.10 0.10
Benzyl Alcohol 0.30 0.30 0.00 0.00

Retinyl Palmitate

0.00

0.64

[Fragrance | o0.25 [ o.2s | 0.5 | o.2s |

0.00

0.76

Retinyl Acetate

Emulsion Type

0.397

ofw.

0.00

o/w

0.45

sos waot, qos. p-at | - | - | - | - |

w/o

0.00

w/o

*Comparative




BHT 0. 05

- O her I ngredients . % W w '
2.00 Fragrance 0.25 Retingl REPIHAGEMENT SHEET
0. 345 *The pH of the aqueous phase was adjusted to 3.

hydr oxi de at 45[err]C.

rate

- 33 -

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 (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 alcohol. | Mixture A was prepared by mixing the
indicated ingredients in a glass container; stirring with
heat until all ingredients were liquified and uniformly
mixed; pouring the 1liquified mixture into shallow

containers; and allowing the mixture to cool to ambient
temperature.

These four emulsions, after being packed off into closed
two-ounce aluminum tubes, were stored for various time
periods at various temperatures. The emulsions were
émalyzed by the previously 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:

TEST RESULTS

Table Emul-

4 sion wWts Wts wts % of Original Amount of
Sample | Type BHT EDTA AA Retinyl Ester Remaining
No.
1 ofw 0.02 0.10 0.10 1% -after 6 days at 50°C
2 ofw 0.02 | 0.10 | 0.10 | 27% after 6 days at 50°C
i

3 w/o 0.0% 0.10 0.10 91% after 13 wks at 21°C
- S8% after 13 wks at 40°C
16% after 13 wks at 50°C

4 wj/o 0.05 0.10 0.10 100% after 13 wks at 21°C
96% after 13 wks at 40°C
85% after 13 wks at 50°C

97.3% after26 wks at 21°C
90% after 26 wks at 40°C
94% after 52 wks at 21°C




Sanple B The conposition of this formulation i s the same 4s REPUNGEMERT SHEE

except that the pH of the agqueous phase was adjusted to 4.5
hydr oxi de. Sanmple C The conposition of this fornulation
Sampl e A, except that the pH of the agueous phase was adj us
50% sodi um hydr oxi de. Sample D The conposition of this
the same as Sanple A except that the pH of the aqueous ph

!

A0

obnmulation is
5e was adj uste

to 7.0 with 50% sodi um hydr oxi de.

- 34 -

As can be seen from the above test results, the oil-in-
water 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-
water emulsion is very poor. On the other hand, the
chemical stability of retinyl acetate was found to be very
good in a water-in-oil emulsion comprising retinyl
acetate, BHT, .ascorbic acid and EDTA (Table 4, Sample 2).
The test results show that when retinYl acetate is
formulated in the mentioned water-in-oil emulsion, ninety-
one percént (91%) of the original amount of retinyl
acetate 1is retained after 13 weeks storage at room
temperature (21°C), fifty-eight percent (58%) of the
original amount of retinyl acetate is retained after 13
weeks storage at 40°C and sixteen percent (16%) of the

original amount of retinyl acetate is retained after 13
weeks storage at 50°C.

It can also be seen from the test results that an oil-in-
water emulsion 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). As 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




It should be noted that for Sanples A-D the target retinol REPLATEM|
was 0. 3% by weight of the total conposition. As discussed]a

ST

of the retinol oxidizes during the processing step, an addi
retinol anmpbunting to 15% by wei ght of the target val ue wajg
rat her than just adding the target value of 0.3% by wei ght

i onal anount ¢f

dd@d. Juhde9s
f the total

conposition, the actual anopunt
of retinol used to formulate the conposition was 0.345% by—weight

Sanmpl es A-D were stored for one nonth £ Lhe tenperatures

weeks aging at room temperature (21°C), 40°C and 50°C,
respectively. 97.3% and 90% of the original amount of
retinyl palmitate was found to 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-oil cream composition was prepared according 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 o0il, 2 g
propylparaben, 60 g Elfacos C-26, 50 g Elfacos E200, 30 g
Elfacos ST-9, 10 g stearoxytrimethylsilane, 10 g
dimethicone (50cstk), and 0.5 g butylated hydroxytoluene
(BHT) were heated to 80°C and mixed. In a separate glass
container, also held under argon gas blanketing and fitted
with a 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
were 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 to form
a water-in-oil emulsion. The emulsion was homogenized and
cooled to about 50°C. with mixing and maintaining the
argon. gas blanketing. 1 g Dowicil 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 uniform aﬁd the temperature was below 40°C. The

finished batch was filled into blind-end aluminum tubes




shown below in Table 5 and then anal yzed by the HPLC teq
the previous exanples to determ ne the anmount of retinol
nitrate remaining in the sanples. The sanples were al so
HPLC t echni que before storage, and these concentrations
“Initial”. The amount of m conazole nitrate remaining ip
reported as the wei ght percent of the original anpunt EE; ,
the total conposition) used to fornulate the sanple. The_ampunt of retin
remaining in the sanple is expressed-ipeterns of wei ght percent of tfe
target retinol conposition. For exanple, the retinol concentration in
Sanpl e A athderonargmsi h g blkekeltGngvasand0. 45% ofhet héollatgaly
retinol copcent a&hon_or approximately 0.03% by wei ght of the total
conpositio °f§5.3 @?Q’O.BO@bby wei ght of the total conposition). The
standard devi ations expressed in Table 5 are for the HPLC neasurenent

t echni que. H % : I nstances, Table 5 reports that e than 100% of
m'conazoleIn redisfe; s present before storage. %m%ﬁgndicates t hat
during the preparation step an excess anmount (greater than 2.0% by wei ght
of the totghnepgRoSiilii on) of mconazole nitrate was useghgo fornulate the

sample. Simlarly, when the retinol concentration exceeds 115% by wei ght,
this i s anhVAEPEYCCERCOsanYdn hdrexyshearttegr eat er &8P 0. 345% by wei ght )

of retinol waglgsedst @2fgyr mul ate the sanple.

afeQ¢ t @ghas
he sgﬁ% ?ﬂ%@

sorbitol sclution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)* 0.345
methylparaben 0.300
fragrance 0.250
propylparaben 0.200
. Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
ascorbic acid 0.100
butylated hydroxytoluene _ 0.050
50% agueous NaOH g.s. to pH 4.7
deionized water g.s. to 100.000

* all-trans (USP)

The resulting water-in-oil emulsion was found to retain
100% of its origingl 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



- 53 - TABLE 5 Sampl e pH Tenp. Mont hs
W. % of W. % of M conazole Targe

Nitrate Ret i nol concentrati on
Initial 99.010.43 121.71[err]0. 33 A 3.0 4([R§$LJA8EMENT S:HEET
97. 630. 46 68. 900. 37 50[err]C 1 96. 3&0. 891
10. 41+0. 02 B 4.5 Initial 99.800.54 119. 244 4UL 1996
5[err]C 1 100. 650. 08 118. 010. 57 .

: - 37 -

reﬁinol: 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 of retinol:
97% at room temperature and 92% at 40°C. This is excellent
chemical stability of the retinol.

EXAMPLE VI

A water-in-oil creanm 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 % w/iw
mineral oil : 25.000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26)
sorbitol solution, 70% 5.000
X methoxy PEG-22/dodecyl glycol 5.000
copolyner (Elfacos E200)
PEG-45/dodecyl glycol 3.000
~copolymer (Elfacos ST9) _
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)* _ 1.250
methylparaben 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
ascorbic acid 0.100
butylated hydroxytoluene 0.100

50% aqueous NaOH g.s. to pH 4.7



40[err]C 1 100.720.24  96.990. 36 5Q[err] C

1 99.630.25 64.730.07 c 4.7 | nijt

113.601. 23 5[err]C 1 102. 110.

RT 1 102.751.41 111.150.25

102.071.19 101.140. 52 45[err]C i

80. 770. 90 D 7.0 Initial 103.420.57

RT 1 101.900.40 113.691.21

100. 170. 48 51.470.52 RT= 21[err]G I err]C The above—restits

clearly show. that when mconazole nitrate is added to a water-in-oi
emul si on of daaidnmed;maéni ng ghe. £oalliaa.2Q9 on system of the

pr esent |rnmgnd#IL éﬁ% a deliterious effect on the retinol stability.
For exanpl e, 55 @60 he target_retinol, concentration was present in

Sanpl e A at 'Be%ere'f@ltmge wakentinweih emydsion (FREainede 93% Qf npks
degradati on or ELhd1 edmon®SPEET F¥@ ifbit her Pk Ohgiltgy seo®l @3 wdasadpae XVI |

room temperature (21°C).

EXAMPLE VII

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

Ingredient % w/w
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26)
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200) _
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9) -
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol) ‘ 0.345
methylparaben 0.300
fragrance 0.250
30 propylparaben 0.200
Quaternium 15 (Dowicil 200) . 0.100
disodium edetate ' 0.100
propyl gallate 0.050

butylated hydroxytoluene 0.000




Seven water-in-oil enulsions of retinol were prepared having the %l w. -u&j
conpositions set forth bel ow These ~emul si ons were prep rﬁbeACEMENT SHEET
accordance with the procedure described for Exanple XVI.

yl @érﬁeﬁa%

- 54 - Sanple A Aqueous Phase Ingredients *
g.s. 100% Sorbitol Solution (70% i 5.-00
0.10 :

- 39 -

ascorbic acid - 0.000
50% aqueous NaOH g.s. 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
emulsion was found to retain 79% of 'its original amount of
retinol after 8 weeks aging at room temperature (21°C), 58%
after 8 Qeeks aging at 40°C, and 65% after 8 weeks aqing'at
50°C. The emulsion was found to retain 77% of its original
amount of retinol after 13 weeks aging at roon
temperature, 78% after 13 weeks aging at 40°C and 59% after
13 weeks aging at 50°C.

EXAMPLE VITT

A water-in-oil <cream composition was prepéred in
accordance with the procedure of Example V with 0.5 g
nordihydroguiaretic acid replacing the butylated
hydroxytoluene and 6mitting the ascorbic acid. The
composition consisted of the following ingredients:

Ingredient _ % w/w

mineral oil 25.000

hydroxyoctacosanyl hydrdxystearate 5.000
(Elfacos C26)

sorbitol solution, 70% 5.000

methoxy PEG-22/dodecyl glycol 5.000

copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000



Di sodi um EDTA 0. 10 Ascorbhic Acid

0.10 O | Phase Ingredients Mneral GOl (light)

25. 00 Propyl par aben 0.20 Me{ hRERLACEMENT SHEET

0. 20 Hydroxyoct acosanyl Hydroxystearate 6. 00 (E hoky
col

Copol ymer

PEG 22/ Dodecyl dycol Copolymer 5.00 (Elfacos E200) P$
y

1.00 (Dow Cor ni ng 580 vax) Di net hi cone (50 cstk.)
- 1. 00 Phenoxyet hanol - 40 - 1.00 BHT
0. 05 O her Ingredients

| IR ted

3.00 (El facos ST9) Stearoxytrinet

copolymer (Elfacos ST9)

stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol) * 0.345
methylparaben 0.300
fragrance ~ 0.250
propylparaben : 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
nordihydroguiaretic acid 0.050
butylated hydroxytoluene 0.000
ascorbic acid 0.000
50% agueous NaOH q.s. to pH 4.7

deionized water g.s. 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 original
amount 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 compositidn 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. .

EXAMPLE IX

A water-in-oil cream composition was prepared in
accordance with the procedure of Example V with 0.5 g

monothioglycerol replacing the ascorbic acid and omitting



M conazole Nitrate ' 2.00 Fragra :
0.25 Retinol (USP) 0. 345 REPLACEMENT

-55- *The pH of the agueous phase was adjusted to 6.(
hydr oxi de at room t enperature. Sanmpl e B The conposit
fornmulation is identical to Sanple A except that m cg
repl aced with m conazole tartrate.
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the butylated hydroxytoluene. The composition consisted

of the following ingredients:

Iggrediént i w/w
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate é.ooo
(Elfacos C26)
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
cbpolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)* 0.345
methylparaben | 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
monothioglycerol _ 0.050
butylated hydroxytoluene 0.000
ascorbic acid - 0.000
50% aqueous NaOH g.s. to pH 4.7
deionized water g.s. to 100.000

* all-trans (USP)

The resulting water-in-oil emulsion composition was found
to retain 92.8% of its original amount of retinol 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 90.8% of its original

level of retinol after 3 weeks aging at room temperature,



Sanmpl e C The conposition of this fornulation is the sane as Sanple A

except that mconazole nitrate was replaced wth f ' r
base form Sanpl e D The conposition of this fornul ati nﬁﬁﬂi@g@@ﬂlggggz

Sanmple A, except that mconazole nitrate was replfaced wth
ket oconazol e hydrochloride.  Sanple E The conposition §f |tH § J¥ MRt |o
Is the sane as Sanple A, except that m conazole nitrate s replaced with
ket oconazole in a free base form Sanpl e F The conposiition of this

formulation is the sane as Sanple A, exgept that m conazole nitrate was

D

repl aced with econazole nitrate.
82.4% 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 S0°C.

EXAMPLE X

A water-in-oil cream composition 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:

Ingredient 2_w/iw
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26)
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9) _
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)* . 1.250
methylparaben | 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
sodium metabisulfite : 0.100
butylated hydroxytoluene 0.100

ascorbic acid 0.000C



Sanmpl e G The conposition of this fornulation is the sanme as Sanple A
except that mconazole nitrate was replaced with econazol § RPpoh Rt
form -56- Sanpl es
for the time periods shown below in Table 6 and then anal
techni que described earlier to determ ne the anount of "refi

the sanples. As previously discussed in Exanple XVlI, the
conposition was 0. 3% by

_43_
50% agqueous NaOH d.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 retinol.

EXAMPLE XI

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

Ingredient $ wiw
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26)
sorbitol solution, 70% ' 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol | 3.000
copolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) - 1.000
Vitamin A alcohol (retinol)* 0.375
methylparaben 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100

sodium formaldehyde sulfoxylate 0.050



wei ght of the total conposition. The data in Table 6 is re;Te-H.ed_in it he

sane fashion as the data reported in Table 5 of Exanple XV|.REPUACEMERT!gHErT

of the analysis are as foll ows:

- 57 - TABLE 6 Sample pH Tenp. o t?]s VL, %eL
* of W. % of M:oao?e"ULt*a%g,
Nitrate Reti nol }
Concentration ‘
- 44 - -*-J
butylated hydroxytoluene 0.000
ascorbic acid 0.000

50% aqueous NaOH g.s. to pH 4.7
deionized water g.s. to 100.000
* all-trans (USP)

The resulting Watér-in-oil emulsion composition was found
to 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°C, 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 to 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 S0°C.

EXAMPLE XIT

A water-in-oil 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 ingredients:

Ingredient % wW/iw

mineral oil 25.000

hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26)

sorbitol solution 5.000

methoxy PEG-22/dodecyl glycol 5.000

copolymer (Elfacos E200)



Initial 104. 280. 42 114. 630. 30 A* 6.0 40C 1
103. 630. 29 96. 99+0. 24 50[err]C REp -
101. 240. 59 43. 09+0. 05 Sanpl e pH Tenp. Montjhs LA%@MEw£§HEET
W . % of M conazol Tar get ]
Tartrate Reti nol _ Concent r dtijon0 1 JUL 1996 I
Initial 100. 290.09  124.530.55 B* 5C 1
100. 350. 16 123.170. 90 6.0 6.0 40[ efr] C 1
95. 060. 25 94.220.71 - 430C 1 89.580. 22
68.420.26 Sanpl e pH Tenp. Mont hs wt. % of w. % of
M conalzol e PEGa4Bgdodecyl glycol 3.000
Ret i no Concentration
Initial  100. 15598 Ymer 7 Bbacks ST9) |
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)* 0.375
methylparaben 0.300
fragrance ' 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate : 0.100
1,4-diazobicyclo-(2,2,2)~octane 0.050
butylated hydroxytoluene 0.000
ascorbic acid 0.000

50% aqueous NaOH d.s. to pH 4.7
deionized water g.s. 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 retinol after 13 weeks aging at room

'~ temperature (21°C).

The following Examples illustrate still further
embodiments of the present invention.

EXAMPLE XTIT

A water-in-oil cream composition was prepared in
accordance with the procedure of Example V and consisted
of the following ingredients:




50% aqueous NaOH g.s. to pH 4.7

deionized water g.s. to 100.000

* all-trans (USP)

40C 1 99.770.42  108.132.84 [“Rep 2
99. 190. 47 106. 101. 56 3 LACBME&E@"EET
104. 53+0. 12 C 6.0 6 98. 640§ 09 104. 700. 115
50C 1 97.651.20 105.101. 82 01JUL 1996 | 2
97. 050. 59 102. 682. 12 96. 000. 1
100. 920. 41 6 95. 370. 26 g8 34613
Sanpl e pH Tenp. Mont hs W. % of W L% of
- Ket oconazol e Tar get - - 46 - Hydr ochl ori de
Ret i nol , Concentration
Initial Sagtedi2nt 118. 180. 48 D Hherw ] C 1
100. 080. 16 117.940. 57 6.0 40C 1 99. 090. 90
101. 730. 23 50C 1 97.790. 46 85.180. 19
' mineral oil _ 25.000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26)
sorbitol solution, 70% 5.000
methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)* 0.125
methylparaben 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
sodium bisulfite 0.100
butylated hydroxytoluene 0.100

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

Creanm.

EXAMPLE XIV

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 of the
ingredients:

mineral oil and consisted

following



-58-  Sanpl

Concentration o Initial  100.84[er QT BERLJCEMENT-HEEP |
E 1 100. 580. 42 106.62[err] 1.7 6.0
40[err] C 2 101.16[err]0.61  105.991. 90 0 1 JUL 1996
100. 36[ err] 0. 43 104. 590. 49 6 102. 251. 11
102. 290. 39 50[err]c 1 100. 200 8 T05. 271. 38
2 100. 370. 57 103.89[err] 1.41 - 47 - -3
100. 770. 27 98. 000. 44
Ingredient Z w/iw
mineral oil _ 25.000
hydroxyoctacosanyl hydroxystearate 6.000
(Elfacos C26) '
sorbitol solution, 70% 5.000
methoxy PEG-ZZ/dodecyl glycol 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)
silicon dioxide 2.000
stearoxytrimethylsilane 1.000
dimethicone (50 cstk) - 1.000
Vitamin A alcohol (retinol)* 0.345
methylparaben 0.300
fragrance : 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
ascorbic acid 0.100
butylated hydroxytoluene 0.050

e pH Tenp. Mont hs W. % of W. % of

50% aqueous NaOH g.s. to pH 4.7
deionized water g.s. to 100.000
* all-trans (USP)

The resulting water-in-oil emulsion composition was an

off-white cream.

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,




6 98. 890. 87 97.30[err]1.67 Sanple pH Tenp.

of W. % of Econazole Tar get

Nitrate Retinol .

Concentration Initial 104.39[err]0.47 140.[290.23UL 1995
6.0 5[err]C 1 103. 600. 28 119.710. 16

40[err] C 1 103. 410. 54 91. 830. 50

1 102. 430. 08 54.810.65 Sanple pH Tenp.

W. % of - 48 Eponazole Tar get

Ret i nol Concentration
Initial 104295982901 &orbéted®o, 1. éiq ﬁhﬁethlcoﬁéeribS:Arlsggl kg1,
igg.gig.ig %%g PEG-7 Hydrogenated Castor 0il, 15g Cl12-15 Alcohols

Benzoate, 85g Cetearyl Octanoate, 20g Silicon Dioxide, and
0.25g BHT were heated to 80°C and mixed. 1In a separate
glass container, also blanketed with argon gas and fitted
with a stainless steel stirrer, approximately 32Sg
Purified Water USP, 0.5g Ascorbic Acid, 0.5g Disodium EDTA
and 1.5g Xanthan Gum were mixed, adjusted to pH 4.7 with
dilute sodium hydroxide Q.S., 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 return 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
composition was a smooth, off-white cream and has the
following formulation:

Ingredient EW/W
Purified Water, q.s. _ 100.00
Cl2-15 Alcohols Benzoate

(Finsolv TN) 3.00
PEG-7 Hydrogenated Castor 0il .

(Arlacel 989) 5.00
Silicon Dioxide (Cab-0-Sil M5) 4.00
Cetearyl Octanoate'(Crodamol CAP) 17.00
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



50[err] C 1 103.790.09 114.650.66 * = Conparative The

wat er-in-oil emulsions of retinol containing either m conaf0 [
(Sanple A) or mconazole tartrate (Sanple B) had unacceptab ehfpégcn@ﬁf SHEET

stability because the weight percent of the target retinol]cpncentration
ctemaining at 50[err]C at one nmonth was 43% and 68% respec}ilellyq JUL 1994
However, when these salts of mconazole were replaced with jnconazale in
a free base form (Sanple C) approximately 105% of the targgt TetTTOf

-

concentration remained after 50[err]C af one nonth. Thesp_results
clearly _
- Xanthan Gum (Keltrol) 0.30

Retinol (all-trans), USP : 0.1857
Ascorbic Acid 0.10
EDTA Na, | 0.10
NaOH 0.05
BHT : 0.05
Fragrance | 0.05

EXAMPLE XVI (Comparative)

Four water-in-oil (w/o0) emulsions of retinol (Vitamin A
alcohol) were prepared having the % w/w shown below for
Samples A-D. These emulsions were prepared according to
the following procedures. The ingredients shown ﬁnder the -
heading "Aqueous Phase Ingredients" were added under argon
gas blanketing to a glass container equipped with a
stainless steel stirrer and heated with stirring to 70°C
until uniformly mixed. The Aqueous Phase Ingredients were
then cooled to 40-45°C or to room temperature, and the pH
was adjusted to the desired value with 50% NaOH. The
ingredients shown under the heading "0il Phase
Ingredients" were added under argon gas blanking to a
. suitable size glass beaker equipped with a stainless steel
stirrer and heated with stirring to 75-80°C until all the
ingredients were melted and uniformly mixed. The
temperature of the 0il Phase Ingredients was then lowered
to 70°C and the desired imidazole was added. The Aqueous
Phase Ingredients at 70°C were added to the 0il Phase
Ingredients, also at 70°C, with agitation to form a water-
in-0il emulsion under an argon gas blanket. While under
an argon gas blanket, the mixture was cooled to 45°C and
the fragrance and retinol were added. The resulting
composition was then mixed for an additional minute in a

homogenizer. While mixing, the emulsion was cooled to



denonstrate that the acid addition salts of mconazol e hay deliterious
effect on the retinol concentration, however, when m cona CﬂEPLI‘\GEMENfUSHEE'ﬁ

free base form the retinal water-in-oil emul si on has acc p
stability. A water-in-oil emulsion of retinal containin eth on g{
Ok oblts 9Son
tely 105% of the

hydr ochl ori de (Sanple D) retained 85% of the target retinpl
after one nonth of 50[err]C. However, when ketoconazol e
formwas substituted for the acid addition salt, approxi
target retinol concentration remained afggr_the storage a
conditions (Sanple E). These results clearly denonstrate that

ketoconazoleahydtocmbegsﬂ@ Sighd f 1sen | YeF@eyeesrbie Galerol a8 |Ibgg
wher eas ketoggﬁﬁﬁgﬁe in the frg& base formdid not have this effect. A

wat er - i n- oi | oR%0ftq eFPASE OhIRATERY Sl tubes which had

previously been purged with argon. The tubes were
.promptly crimped and tightly capped. During all stages of
the emulsion preparation process, care was taken to

protect the retinol from exposure to ultra-violet 1light,
by either turning out the lights in the processing area or
by conducting the processing steps under yellow light.

Sample A

Agueous Phase Ingredients* 2 w/w
Water q.é. 100%
Sorbitol Solution (70%) 5.00
Methylparaben 0.30
Disodium EDTA 0.10
Ascorbic Acid 0.10

0il Phase Ingredients

Mineral 0il (light) 25.00
Propylparaben 0.20
Hydroxyoctacosanyl Hydroxystearate 6.00

(Elfacos C26)

Methoxy PEG-22/Dodecyl Glycol Copolymer 5.00
(Elfacos E200)

PEG-45/Dodecyl Glycol Copolymer 3.00
(Elfacos ST9)

Stearoxytrimethylsilane 1.00
(Dow Corning 580 Wax)

Dimethicon (50 cstk.) 1.00

Phenoxyethanol 1.00

BHT 0.05



nitrate (Sanple F) had particularly poor retinol stability b
about 54.8% of the target retinol concentration renai nefl RERLACEMENT SHEET
at one nonth at 50[err] C. However, when econazole in the fre
substituted for econazole nitrate, the retinol stability subgtpn .ﬂQH%3996

I ncreased to approximately 115% of the target retinol concenjrhtio %
stored at 50[err]C for one nonth. The econazole salt severely

retinol stability whereas econazole in the free base fromdi g not have this
ef fect. To sumari ze, the water—-idy ol retinol emuFsToms™
containing an acid addition salt of the 1 mdazole had particularly poor

retinol stgindd YineHYEMeEs When the free base formg qf,yhe sanme imdazole
T the

was enpl oyéd,

Miconazole Nitrate 2.00
Fragrance 0.25
Retinol (USP) 0.345

*The pH of the adueous phase was adjusted to 3.0 with 50%
sodium hydroxide at 45°C.

" Sample B.

The composition of this formulation is the same as Sample
A, except that the pH of the aqueous phase was adjusted to
4.5 with 50% sodium hydroxide.

Sample C

The composition of this formulation is the same as Sample

A, except that the pH of the aqueous phase was adjusted to
4.7 with 50% sodium hydroxide.

Sample D

The composition of this formulation is the same as Sample

A, except that the pH of the agqueous phase was adjusted to
7.0 with 50% sodium hydroxide.

It should be noted that for Samples A-D the target retinol
concentration was 0.3% by weight of the total composition.
As discussed above, since some of the retinol oxidizes
during the processing step, an additional amount of
retinol amounting to 15% by weight of the target value was
added. Thus, rather than just adding the target value of
0.3% by weight of the total composition, the actual amount
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retinol stability was substantially enhanced over the val ues

of retinol used to formulate the composition was 0.345% by
weight.

Samples A-D were stored for one month at the temperatures
shown below in Table 5 and then analyzed by the HPLC
technique described in the previous examples to determine
the amount of retinol and miconazole nitrate remaining in
the samples. The samples were also analyzed by the HPLC
technique before storage, and these concentrations are
reported as "Initial". The amount of miconazole nitrate
remaining in the samples is reported as the weight percent
of the original amount (2.0% by weight of the total
composition) used to formulate the sample. The amount of
retinol remaining in the sample is expressed in terms of
weight percent of the target retinol composition. For
example, the retinol concentration in Sample A after one
month at 50°C was 10.41% of the target retinol
concentration or approximately 0.03% by weight of the
total composition (10.41% x 0.30% by weight of the total
composition). The standard deviations expressed in Table
5 are for the HPLC measurement technique. In some
instances, Table S5 reports that more than 100% of
miconazole nitrate was present before storage. This
indicates that during the preparation step an excess
amount (greater than 2.0% by weight of the total
composition) of miconazole nitrate was used to formulate
the sample. Similarly, when the retinol concentration
exceeds 115% by weight, this is an indication that an
excess amount (greater than 0.345% by weight) of retinol
was used to formulate the sample.

reported for the acid addition salts. Exanpl e XVII11 Foug AN WaENe)

enul sions containing retinol and ketoconazol e were prepar =d@zﬁ\cﬁMEN edH%ET
.W w conposition set forth bel ow These enul sions wer¢ prepared in
accordance wth the procedure described for Exanple XViI. arfpli LA Agpgeolis
Phase | ngredi ents* % w w Wat er

g.s. 100% Sorbitol Solution (70% 5. 00 Met hyT par aven

0. 30 Di sodi um EDTA -~ 52 - 0.10 Ascorbitgc Acid

0.10 Phase I ngredients Mneral QI %I I ght) 25.0




Pr opyl par aben
Hydr oxyst ear at e

6. 00 (El facos C26) Met hoxy PEG

Copol ynmer 5. 00 (El facos E200) PEG 45/ Dodecyl d ycol
3.00 (El facos ST9) Stearoxytrinethylsilane
Cor ni ng 580 Wax) Di nethi con (50 cstk.) .08 1258 1996
Phenoxyet hanol 1. 00 BHT
0. 05 - 61 -
- 53 -
TABLE 5
— mmm S e
Sample | pH Temp. | Months | Wt. % of Wt. % of
Miconazole Target
Nitrate Retinol
Concentration
Initidl” | 99.0120.43 | 121.71:0.33
A 3.0 40°C 1 97.63%0.46 68.9020.37
50°C 1 96.360.31 10.4120.02
B 4.5 . Initial 99.80£0.54 | 119.21+0.14
5°C 1 100.6520.08 | 118.01%0.57
40°C 1 100.72%0.24 96.99%0.36
50°C 1 99.630.25 64.73%0.07
o] 4.7 Initial 103.13%£1.02 | 113.60+1.23
I 5°C 1 102.11+0.13 | 113.1520.17
' RT 1 102.75%1.41 | 111.15+0.25
37°C 1 102.07%£1.19 | 101.14+0.52
as°C i 101.94£0.37 80.77%£0.90
D 7.0 Initial 103.42%0.57 | 115.82%0.31
RT 1 101.90£0.40 | 113.69%1.21
50°C 1 100.17:0.48 51.4720.52

RT= 21°C + 1°C

The above results clearly show that when miconazole
nitrate is added to a water-in-oil emulsion of

retinol
containing the stabilization system of the present
invention, there is a deliterious effect on the retinol
stability. For example, only 10.41% of the target retinol

concentration was present in Sample A at 50°C.
also that the retinol degradation
irrespective of the pH of the sample.

The results

show occurred

Example XVII

Seven water-in-oil emulsions of retinol were prepared
having the % w/w compositions set forth below. These
emulsions were prepared in accordance with the procedure

described for Example XVI.



O her 1 ngredi ents Ketoconazole 2.{0 3

0.25 Retinol (USP) 0.345 *The pH o% LACEMENT - SteeT
phase was adjusted to 7.0 with sodi um hydroxide at 45[err]C] |.Sanple B The
conposition of this fornmulation is the sane as Sanple A A dedar8teJOatighs
‘of Sanple A was prepared and tested to determine whether thqg rlesults were
repr oduci bl e. Sanpl e C The conposition of this fornulatiof i'S the same as
Sanmpl e A, except that ascorbic acid was omtted. Sanpl e DlIhe conposition
of this fornulation is the sane as Sanmpl g5 A _except that ascorbic acid was
omtted and 0.172% (w w) of sodi um phosphat e nonobasi ¢ nonohydrate and
0.533% (W W) gegpaenphosphate di basi c anhydrous were added. The pH of

Aqueous Phase Ingredients * 2W/W
Water g.s. 100%
Sorbitol Solution (70%) 5.00
Methylparaben | 0.10
Disodium EDTA | 0.10
Ascorbic Acid ' 0.10

0il Phase Ingredients

Mineral 0Oil (light) 25.00
Propylparaben "0.20
Methylparaben 0.20
Hydroxyoctacosanyl Hydroxystearate 6.00

(Elfacos C26)

Methoxy PEG-22/Dodecyl Glycol Copolymer 5.00
(Elfacos E200)

PEG-45/Dodecyl Glycol Copolymer 3.00
(Elfacos ST9)

Stearoxytrimethylsilane 1.00
(Dow Corning 580 Wax)

Dimethicone (50 cstk.) 3 1.00

Phenoxyethanol 1.00

BHT 0.05

Qther Ingfedients

Miconazole Nitrate 2.00
Fragrance 0.25
Retinol (USP) 0.345




t he aqueous

stored at the conditions shown below in Table 7. The c
t hen anal yzed by the HPLC techni que described earlier a
reported in the same manner as described in Exanple XVI
conposition for all of the sanples was 0.30% by weight p

conposi tion.
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phase of this conposition was 7.04. Sampl es A-D were then

The results of the analysis are as foll ows
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[fhe target ret
flt et naheos

:_1
O o

*The pH of the aqueous phase was adjusted to 6.0 with 50%

sodium hydroxide at room temperature.

Sample B

The composition of this formulation is identical to Sample

A, except that miconazole nitrate was
miconazole tartrate.

Sample C

The composition of this formulation is the
A, except that miconazole nitrate was
miconazole in a free base form.

Sample D

The composition of this formulation is the

A, except that miconazole nitrate was
ketoconazole hydrochloride.

Sample E

The composition of this formulation is the
A, except that miconazole nitrate was
ketoconazole in a free base form. '

Sample F

The composition of this formulation is the
A, except that miconazole nitrate was
econazole nitrate.

Sample G

The composition of this formulation is the
A, except that miconazole nitrate was
econazole in a free base form.

replaced with

same as Sample
replaced with

same as Sample
replaced with

same as Sample
replaced with

same as Sample
replaced with

same as Sample
replaced with



TABLE 7 Sanpl e pH Tenp. Months W. % of W. % of

Ket oconazol e Target “‘h

Ret i nol EPLAGIMENT sHEPP
Initial 100. 860. 21 105. 320. 52 A :

99. 920. 59 103. 74[err]1. 31

104. 850. 59 7.0 2 99. 02046

3. 99. 670. 44 105. 660. 68

97. 690. 68 101.41[err]1.08 )

101. 180. 72 _ -236 - 99. 310.9 ~98:

?ni tial 916%35%&{ %’sggig Yﬂ%gezé%z reerdr ]f(c):'r4%he time perioﬁf shown bellow
103.87[ err] 0. 94in 1T8bde0.648and then analyzed by the HPLC 3techniqgs. 080. 28
116. 880. 91 described earlier to deterfine thdOamdldtS5dr 136tL8h 20
7.0. 40C

03 311'9;5 _e5$. 11Zsl%g"e.$gously discussed in

Example XVI, the target retinol composition was 0.3% by
weight of the total composition. The data in Table 6 is
reported in the same fashion as the data reported in Table
5 of Example XVI.
follows:

remaining in éhe sa

The results of the analysis are as




3 103.
114. 460. 27
3 104.
102. 33[ err]
C

2 103.
104. 481. 07
99. 55+0. 16
2 105.
105. 322. 21
Initial
102. 390. 78
101. 121. 34
7.0

1 101.
102. 270. 68

1

39[err]0.10  115.570.61 6 104. 090. 36
50C 1 103. 660. 2 32

530.17  109.651. 90 RE'%%?@E'VEMEEE
0.17 Initial  103.f771.30 112.02T78

40C 1 104.431.01  102.350.}470 1 JUL 1904
950.49  104.971. 68 | 3
102. 213. 00 7.0 6

S0[err]Cgy _ 1 104.

650. 59  100. 330. 81

.100. 114. 15 6

101. 530. ﬁBLEQQ. 920. 68
sl 3 Temp. Months Wt. % of y
3 Mi-°°“i€¥1¥368ﬁ).'1@593t 96. 702.
6 102.97d. 27  104.N&Eass Retinol
—Z .4 Ar aalaca an Concentration
T L.=U v A OUVU4L . JJ —
100. 441. 97 Initial 104.28£0.42 114.63+0.30
A 6.0 40°C 1 103.6310.29 96.99%+0.24
50%: 1 101.24%£0.59 43.09%0.05
Sample pH Temp. Months We. % of We. % of
Miconazole Target
Tartrate Retinol
Concentration
‘Initial | 100.29%0.09 | 124.53:0.55
B* 5°C 1 100.35£0.16 | 123.17:0.90
6.0 )
40°C 1. 95.06+0.25 94,22+0.71
50°C 1l 89.58+0.22 68.42+0.26
Months We. % of We. % of
Miconazole Target .
Retinol
Concentration
Initial 100.19%20.06 107.28+£2.28
40°C 1 99.77:0.42 108.13+2.84
2 99.19%0.47 106.10+1.56
3 98.25+0.67 104.53%0.12
c 6.0 6 98.61+x0.09 104.70%0.15
s0°C 1l 97.65%1.20 105.10£1.82
2 97.05%£0.59 102.68x22.12
3 - 96.00+£0.19 100.92+0.41
6 95.32%0.26 98.34%£0.13
Sample pH Temp. Months 1 We. % of Wt. % of
Ketoconazole Target
Hydrochloride | Retinol
Concentration
Initial 99.46%£0.26 118.18+0.48
D* 5°C 1 100.08%0.16 117.9440.57
6.
0 40°C 1 99.09+£0.90 101.7320.23
sQ°C 1 97.79x0.46 85.18+x0.19




3 101. 690. 40  98. 971. 09 S
103. 690. 64 - 98.520. 52 REPLAGEMENT BWEET
A and B having the sanme fornul ati ons, but prepared in sepprflTe pDatchEsT™

show that there was no significant |oss of retinol when kgt

DC ZRl1e ad
present in a free base form The results for these sanpl ep alggi0@b1?%£%h t
the stability data is reproducible. The water-in-oil enul & '

(Sanple C) which did not contain the water-sol uble antiox}dant (ascorbic
acid) exhibited no significant retinolL kgss, even after storage

Sample

Sample pH Temp. Months Wt. % of WE. % of
Ketoconazole | Target
Retinol
Concentration
Initial 100.84*0.29 107.63%£2.99
E 6.0 40°C 1 100.58+0.42 106.62*1.75
: 2 101.1620.61 105.99+1.90
3 100.36+0.43 104.59+0.49
6 102.25%1.11 102.29x0.39
1 100.20£0.83 105.27+1.38
2 100.37£0.57 103.89+1.41
3 100.77£0.27 98.00+0.44
6 98.89+0.87 97.50£1.67

Mowore | on | oomn oo |t wevor |

pH Temp. Months Wt. % of Wt. % of
Econazole Target
Nitrate Retinol
Concentration
Initial 104.39%0.47 120.29*0.25
F* 16.0 5°C 1 103.60£0.28 | 119.71:0.16

103.41:0.54

91.83%+0.50

Months

102.43+0.08

We. % of
Econazole

54.81%0.65

Wwe. $ of
Target
Retinol

Concentration

Initial | 104.95%0.29 | 120.17:0.48
¢ 6.0 5°C 1 103.82£0.26 | 117.96%0.12
40°C 1 103.98%0.66 | 117.61+0.40
50°C 1 103.79:0.09 | 114.65%0.66
% —d
* = Comparative

The water-in-oil emulsions of retinol containing either
miconazole nitrate (Sample A) or miconazole tartrate

(Sample B) had unacceptable retinol stability because the
weight percent

of the target retinol concentration
remaining at 50°C at one month was 43% and 68%,
respectively. However, when these salts of miconazole

were replaced with miconazale in a free base form, (Sample

C) approximately 105% of the target retinol concentration

remained after 50°C at one month. These results clearly



at six nmonths at 40[err] and 50[err]C. These results denonstrate that

wat er-in-oil emul sions of retinol containing a chelating n
oi | -sol ubl e anti oxi dant are stable when the inidazole is frt
base form Sampl e D al so shows that a water-in-oil e

containing a chelating agent and an oil-sol uble anti oxi ”$45L%ble 1)
the presence of an imdazole in the free base form when e gH g tﬂgé
aqueous phase of the conposition is adjusted with a phogpHate bu

rat her than sodi um hydroxi de as used i_n npl e C. Var ifo
and enbodinents of the pr esent invention not specificallly_enunerated wl|

e

be obvi ous lkﬁgt' "cﬁé‘eaé&h é’ééleioieh'sfdlﬁgayo?e By

w t hout departln romthe spirit an

by the f0||@ﬁw%]¢|thgterlous effect on. the retlnol concentration,
however, when miconazole is used in a free base form, the

retinol water-in-oil emulsion has acceptable commercial
stability. '

A water-in-oil eﬁulsion of'retinol containing ketoconazole
hydrochloride (Sample D) retained 85% of the target
retinol concentration after one month of 50°C. However,
when ketoconazole in the free base form was substituted
for the acid addition salt, approximately 105% of the
target retinol concentration remained after the storage at
the same conditions (Sample E). These results clearly
demonstrate that ketoconazole hydrochloride significantly
reduces the retinol stability whereas ketoconazole in the
free base form did not have this effect.

A water-in-oil emulsion of retinol containing econazole
nitrate (Sample F) had particularly poor retinol stability
because only about 54.8% of the target retinol
concentration remained after storage at one month at 50°C.
However, when econazole in the free base form was
substituted for econazole nitrate, the retinol stability
substantially increased to approximately 115% of the
target retinol concentration when stored at 50°C for one
month. The econazolg salt severely reduced the retinol

stability whereas econazole in the free base from did not
have this effect.

2 To summarize, the water-in-oil retinol emulsions
containing an acid addition salt of the imidazole had
particularly poor retinol stability. However, when the
free base form of the same imidazole was employed, the

he scope of  the |nvent|on as deflned



- 64 - VWHAT IS CLAIMED IS: 1. A skin care conposition conprising a
wat er-in-oil emulsion, a retinoid selected fromthe gr¢u
Vitam n A al cohol, Vitam n A al dehyde, retinyl acetate, BE@?E@”ENZI éﬁt

Ay%4

.and m xtures thereof, and an imdazole in a free base f

conposition further conprising a stabilizing system sel hr pup
consi sting of: a) a chelating agent and at | ea:s e
ant i oxi dant ; b) a chelating agent and at | east

anti oxi dant; and

- 60 -

retinol stability was substantially enhanced over the
values reported for the acid addition salts.

Example XVIIT

Four water-in-oil emulsions containing retinol and
ketoconazole were prepared having the % w/w composition
set forth bélow. These emulsions were prepared in
accordance with the procedure described for Example XVI.

' Sample A
Aqueous Phase Ingredients* EATTA
Water dg.s. 100%
Sorbitol Solution (70%) 5.00
Methvylparaben ' 0.30
Disodium EDTA 0.10
Ascorbic Acid 0.10

0il Phase Ingredients

Mineral 0il (light) 25.0
Propylparaben 0.20
Hydroxyoctacosanyl Hydroxystearate 6.00

(Elfacos C26)

Methoxy PEG-22/Dodecyl Glycol Copolymer 5.00
(Elfacos E200)

PEG-45/Dodecyl Glycol Copolymer 3.00
(Elfacos ST9) i

Stearoxytrimethylsilane 1.00
(Dow Corning 580 Wax)

Dimethicon (50 cstk.) 1.00

Phenoxyethanol 1.00

BHT 0.05



c) antioxidant present in each of the oil and water phases of sald
emul si on; 2. The skin care conposition of Caim1 whe
is Vitam n A al cohol. 3. The skin care conposition of JC'g

t he wat er-sol uble antioxidant is selected fromthe group c-n3|s T TTg—e
ascorbic acid, sodiumsulfite, sodiumnetabisulfite, sodiymglhi %f
sodium thiosulfite, sodium fornmal dehyde sulfoxylate, 'soasc6r 7 5
acid, thioglycerol, thiosorbitol, thiourea, thioglycolicjacC
hydrochl oride, 1,4-diazobicyclo-(2,2,2)spctane and m xtaures thereof

Other Ingredients

Ketoconazole 2.00
Frangrance 0.25
Retinol (USP) 0.345

*The pH of the aqueous phase was adjusted to 7.0 with
sodium hydroxide at 45°C.

Sample B

The composition of this formulation is the same as Sample
A. A separate batch of Sample A was prepared and tested
to determine whether the results were reproducible.

Sample C

The composition of this formulation is the same as Sample
A, except that ascorbic acid was omitted.

Sample D

The composition of this formulation is the same as Sample
A, except that ascorbic acid was omitted and 0.172% (w/w)
of sodium phosphate monobasic monchydrate and 0.533% (w/w)
sodium phosphate dibasic anhydrous were added. The pH of
the aqueous phase of this composition was 7.04.

Samples A-D were then stored at the conditions shown below
in Table 7. The compositions were then analyzed by the
HPLC technique described earlier and the results were
reported in the same manner as described in Example XVI.
The target retinol composition for all of the samples was

30 0.30% by weight of the total composition. The results of
the analysis are as follows:



65 4. The skin care conposition of claim3 wherein the water-soluble
antioxidant is ascorbic acid. 5. The skin care conpositipn_of claim1l

wherein the oil-soluble antioxidant is selected fromthe g qmpqgggﬁtﬁf%@gEr

of butyl ated hydroxyt ol uene (BHT),
hydr oxyani sol e,
t her eof .
antioxidant is butyl ated hydroxytol uene.
claim 1l wherein the stabilizing systemcontains at
sel ected fromthe group consisting of” roqui none,
nor di hydrogui aretic acid and m xtures_thereof.

ascorbyl palmtate,

a-tocopherol ,

phenyl - a- napht hyl am ne,
6. The skin care conposition of claimb5 wherei
7. The skin carfe
| east
propyl
8. The skin care

b I AT T™

an tures

tjhe Ool MULO1935I 4

nposi ti on of

conposition of claiml wherein the c agent is selected fromthe
group consi Wg——"_ - S
Sample pH Temp. Months Wt. % of Wt. % of
: Ketoconazole | Target
Retinol
Concentration
Initial 100.86%0.21 105.32:0.52
A
RT 0.5 99.92+0.59 103.74%1.31
2.0 1 99,48+0.76 104.85+0.59
. 2 99.02+0.60 | 102.6220.62
3 99.67t0.44 105.660.68
50°C 0.5 97.69+0.68 101.41%1.08
1 101.03£0.97 101.180.72
2 99.31+0.98 98.57%0.57
_ 3 97.13£0.98 102.57+0.42
| Initial 102.88%0.37 | 116.04+2.26
3 —e
RT 1 103.8740.94 | 115.91%0.48
3 103.0810.28 | 116.88%0.91
6 102.81+0.53 | 116.19:0.20
1 103.31%0.15 | 117.1820.40
3 103.3920.10 | 115.57:0.61
6 104.0920.36 | 114.4620.27
1 103.66£0.25 | 114.50+0.32
3 104.5320.17 | 109.65t1.90
6 102.37+0.68 | 102.33:0.17

Initial | 103.77:1.30 | 112.02:1.80
c

a0°c 1 104.43£1.01 | 102.35%0.47

2 103.95£0.49 | 104.97+1.68

3 104.48+1.07 | 102.21#3.00

7.0 6 105.6120.14 | 99.55%0.16

50°C 1 104.46:0.74 | 103.71%0.34

2. 105.65+0.59 | 100.33%0.81

3 105.32¢2.21 | 100.11%4.15

6 101.53+0.54 | 99.92:0.68

r-_———_———-—_-——=-__—-—-—_—_———_'_—_——__————i

_ Initial | 102.68£0.45 | 110.68%2.33
D

40°c 1 102.39:0.78 | 103.82%0.60

2 101.88+0.71 | 101.12:1.34

3 101.68%0.65 | 96.70%2.03

7.0 6 102.97+0.27 | 102.15%0.33

50°C 1 101.27%1.46 | 94.86£2.99

2 102.27+0.68 | 100.44%1.97

3 101.69+0.40 | 98.97%1.09

6 103.69+0.64 | 98.52%0.52

ne anti oxi dant




et hyl enedi am ne tetracetic acid (EDTA) and derivatives and salts thereof,
di hydroxyet hyl glycine, citric acid, tartaric acid, and m xtures thereof.
9. A skin care conposition conprising a water-in-oil emnmulgst+oen '
selected fromthe group consisting of Vitam n A al cohol, |RE3M¢W- §9Eﬁ
al dehyde, retinyl acetate, retinyl palmtate and m xtures|thereof, and a

I mdazole in a free base form said conposition further c arqpqngﬂaﬁﬁb
stabilizing systemconprising a chelating agent and at |ehst one

oi | -sol ubl e anti oxi dant . 10. A skin Qﬁg? conposition co sty a
water-in-oil enmulsion, a retinoid selected fromthe groupjlconsisting_of
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and m xtures t r eof an I mdazole 1n a free base fOI’m Sal

conposi tion fiiy tSRPAXBEr PALFYES stShAY | Bhal Shakam VfphPsisHEMH krant i ng
agent and at JastopNe ARl SheR| ReBdondzE1Y - is present in a free

base form. The results for these samples also verify that
the stability data is reproducible.

The water-in-oil emulsion of retinol (Sample C) which did
not contain the water-soluble antioxidant (ascorbic acid)
exhibited no significant retinol loss, even after storage
at six months at 40° and 50°C. These results demonstrate
that water-in-oil emulsions of retinol containing a
chelating agent and an oil-soluble antioxidant are stable
when the imidazole is used in a free base form.

Sample D also shows that a water-in-oil emulsion of
retinol containing a chelating agent and an oil-soluble
antioxidant is stable in the presence of an imidazole in
the free base form when the pH of the agqueous phase of the
composition is adjusted with a phosphate buffer, rather
than sodium hydroxide as used in Sample C.

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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WHAT IS CLAIMED IS:

1. A skin care composition comprising a water-in-oil
emulsion, a retinoid selected from the group consisting of
Vitamin A alcohol, Vitamin A aldéhyde, retinyl acetate,
retinyl palmitate and mixtures thereof, and an imidazole
in a free base form, 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

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

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

3. The skin care composition of Claim 1 wherein the
water-soluble antioxidant is selected from the dgroup
consisting of ascorbic acid, sodium sulfite, sodium
metabisulfite, sodium bisulfite, sodium thioéulfite,
sodium formaldehyde sulfoxylate, isoascorbic acid,
thioglycerol, thiosorbitol, thiourea, thioglycolic acid,
cysteine hydrochloride, 1,4-diazobicyclo-(2,2,2)-octane
and mixtures thereof.



\

g g '

s s 0 1 JUL 1995
65

4, The skin care composition of claim 3 wherein the
water-soluble antioxidant is ascorbic acid.’

5. 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 hydroxyanisole, a~-tocopherol,
phenyl—a-naphthylamine, and mixtures thereof.

6. The skin care composition of claim 5 wherein the
oil-soluble antioxidant is butylated hydroxytoluene.

7. The skin care composition of claim 1 wherein the
stabilizing system contains at least one antioxidant
selected from the group consisting of hydroquinone, p'ropyl
gallate, nordihydroguiaretic acid and mixtures thereof.

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

9. A skin care composition comprising a water-in-oil
emulsion, a retinoid selected from the group consisting of
Vitamin A alcohol, Vitamin A aldehyde, retinyl acetate,
retinyl palmitate and mixtures thereof, and an imidazole in
a free base form, said composition further comprising a
stabilizing system comprising a chelating agent and at least
one oil-soluble antioxidant.

10. A skin care composition comprising a water-in-oil
emulsion, a retinoid selected from the group consisting of
Vitamin A alcohol, Vitamin A aldehyde, retinyl acetate,
retinyl palmitate and mixtures thereof, and an imidazole in
a free base form, said composition further comprising a
stabilizing system comprising a chelating agent and at least
one water-soluble antioxidant.
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SKIN CARE COMPOSITIONS CONTAINING IMIDAZOLES AND.RETINOIDS

ABSTRACT OF THE DISCLOSURE

Skin care compositions comprising a water-in-oil emulsion
pase containing -retinoids and at least one imidazole in a

free base form and possessing good physical and chemical
stability.



