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1Tﬁs i $ a.continuation-in-part of U S. S N 471,760, filed Januar y #93+4 Fe00,
nom/pendlng 5 This invention relates to skln care conpositions

.contai ning retinoids which generally inprove the quality 10 of the skin

particul arly human facial skin. More particularly, the present

i nvention relates to chemcally stable skin care conpositions conprising a
water-in-oil enulsion and certain retinoids and to nethods for making such
conposi tions. BACKGROUND OF THE | NVENTI ©NiSki n care conpositions containing
retinoids have become the focus of great interest in recent years.

Reti noi ¢ 20  smgh e kSNt Hondsnoti: v (§§ noin, is wvell
known for the treatnent o 1 skin conditions as aCn nd products -
containing retjnoi¢ acid are ¢ rci,al | vail in v for roh1'
t he Dernatolo@h&ﬁl1¥]%|§9Q$£EQﬁ LBPrriB~P g RicBu r%aﬁ g%# g?&ﬂlg%

Such 25 prgduchsy 29) £990p! aow pehddegRetin A* creans, an oil-in- water
emul sion_of retinoic acid containing as an oil-sol uble antioxidantL
butylate§ hydr oxyt ol uene (BHT); Retin A* liquid, a solution of retinoic
acid in a pofgBLDYOREEE| INCENETION sol vent enpl oyi ng BHT as an 30
antioxidant; and Retin A* gel, which conprises retinoic acid in a gel

vehi cl e conprising ethyl alcohol as the solvent, hydroxypropyl cellul ose as
the thickenefhds gdmvientisgent reASLBET &P anskibi 0Gad#ht . compositiopgese
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- 1% of the skin, particularly human. facial skin. More

- particularly, the present invention relates to chemically

stable skin care campos;tlons comprising a water-in-oil

emulslcn and certain retinoids and te methods for making

such compositions.
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Skin care compositions containing retincids have become-
the focus of great interest in recent years. Retinoic
20 acid, also known as Vitamin A acid or tretinoin, is well-
known for the treatment of such skin conditions as acne
and products containing retinecic acid are commercially
available in wvarious forms from the Dermatological
Division of Ortho Pharmaceutical Corporation. Such
25 products, for example, include Retin A% creams, an oil-in-
wvater emulsion of retinoic acid econtaining as an
oil-scluble antioxidant, butylated hydroxytoluene ({BHT};
Retin A® liguid, a solution of retinciec acid in a
polyethylene glycol/ethancl solvent employing BHT as an
30 antioxidant; and Retin A* gel, which comprises retinoic
acid in & gel vehicle comprising ethyl alcochol as the
solvent,  hydroxypropyl cellulese as the thickener_écr
gelling agent and BHT as an antioxidant. e



SN\

and. capabl e of providing active ingredients after extended periods of
storage. 5 More recently, however, w der use of retinoids has been
suggested for treatments other than acne such as, for exanple, the
‘treat nent of skin agai nst photoaging and sun damage. Many individual s who
have had a good deal of sun exposure in childhood wll show the
follow ng gross 10 cutaneous alterations in later adult life:
wrinkling, |eatheriness, yellow ng, |oeseness, roughness, dryness, nottling
(hyperpignentation) and various premalignant growhs (often subclinical)
. These ch@hgse metinodc pridi centaiming produchadiaye nevenabablen
easily and t 1 oglky. l.al i< £S5, ' 3 [s€
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of the skin Persde afv&*@&@3& the el derly, the destructive effects of
excessive sun exposure are already evident by the second decade. Serious
m croscqpi c 20 alterations of the epiderm s and derm s, pccur decades
bef ore 5%hes§@r§e§@W@n€§¥WJhQW?Yervi@ Bek. useh FRRyNOYES | BAF njeen
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probl em of skin I.Ng,.| ressed i . Patent .No. 4, 146_wherein
U Camin A acterRign thi FRERERREH of cokin, faddian photeauiod, np sun
Further, in BaBagRat eManhoindi®idudds, who haveudeehteedaddatiealnafibsunof
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al cohol), retpRghetYhb88," yellowing, looseness, roughness, dryness,
mottling (hyperpigmentation) and various premalignant

growths (often subclinical). X These changes are most
prominent in light-skinned persons who burn easily and tan
15 poorly. These cumulative effects of sunlight are often

referred to as "photoaging®. Although the anatomical
degradation of the skin is most advanced in the elderly,
the destructive effects of excessive sun exposure are
already evident by the second decade. Serious micreoscopic

20 alterations of the epidermis and dermis occur decades
before these become clinically wvisible. Wrinkling,
yellewing, leatheriness and loss of elasticity are very
late changes.

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

30 skin.

When considering the use of retinoids in skin care
preducts, it is believed that certain retinoids such as,
for example, retinol (Vitamin A alcchel)}, retinal (Vitamin
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-3-": A al dehyde) and retinyl esters such as retinyl acetate and retinyl
pal m tate woul d be preferred over retinoic acid. A preferred formis
retinol. This is because retinal is an endogenous conpound naturally
occurrihg in the human 5 body and essential for good growth,
differentiation of epithelial tissues-and reproduction. Retinol is also
preferred because it has a nuch larger safety margin than other retinoids
such as retinoic acid. Additionally, excess retinol is stored in the
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conpositions i'ch 15 contain se preferred, naturally occurrin
retinoids. I|1ﬁ%ﬂ@ﬁﬁ%ﬁ@@&?%ﬂ@ﬁ@ﬁ@%néoﬁ?&@ﬁ@%}&nﬁﬁFWQﬁ%W%n%@ tﬁ h§§%§
FFODGFELQ§ Sogwﬂyvﬁﬁ@ é@&éﬁﬁialoﬂdﬁfégbdn j€ovdtth d éﬂfﬁat?ﬁtaffloﬂesfrable
or other retin n ni n |t|ons i.fica
attention is Cﬁ@&é}@é&:@ﬁbvﬁ# g%wa(ﬂdngrﬁggg &HPhon Vﬁg%.ﬁn@ %t ﬁg# cal ly
pl easi ng and wreferxmd Gecavele dtt hee anguedi durgeaf tsalfea;ysmamgam thabnshel f
life. Not sur n pr. o] nlng | ds,
the art is le kT})@Sﬁt ggggncié)%w%&%ﬁlen ZQC%II %lé %,tcip read’cﬁ%lﬂ'?étl ng
fornmul as cont @yveup medtinad ds aﬁqted i y“pheahuﬁlﬁﬂ bQ@H lﬁ@’g@&yagﬂcéﬂprl se
ofl-in- " SRS RS gk @éﬁlﬁgﬁdﬁaimiﬁéﬁéeﬂn‘d‘ t ansbﬁé oi |

phase an |s protected from oxi atlon #/ an ol l-sol
anti oxi dant . \Re¢henso retraéwecﬁce%tememg)r d@?i’d%whe’f@%%@%roﬁls‘? a

oi | -in-vater 9%y Fre,e8nab 861V detdilitel BfCQERITRA bRG is
needed for visual function. - Accordingly, attention has
turned toward formulating skin care compositions which

15 contain these preferred, naturally occurring retinoids.

In formulating products containing such retinoids, the

same properties sought with respect to the retinoic acid
formulas are desirable for other retinecid containing

20 compositions. Specifically, much attention is directed
toward providing a comp@sitioﬁ vhich is aesthetically
pleasing and which can deliver active ingredients after a

. substantial shelf life. Not surprising, in formulating
products containing such retinoids, the art is led to the

25 experience gained in the already existing . formulas
.containing retinocic acid. Typically, such formulas
comprise oil~in-water emulsions wherein the retincic acid

is carried within the oil phase and is protected from
oxidation by employing an oil-soluble antioxidant. With

30 respect to the form o©f the emuelsion, oil-in-water
-emulsions have been preferred in that, as compared to
water-in-oil emulsions for example, they are non-
ecelusive, non~greasy, compatible with other such emulsion
products, easy to remove from the skin and are regarded as



water-in-oil enulsions for exanple, they are non- occlusive,
non- greasy, conpatible wth other such enmul sion products, easy to renove

f.romthe skin and are regarded as -4- nore aesthetically pleasing as .
well ab being nore econonical to manufacture. Wth respect to chemi cal
stability of the active ingredient, it has been experienced that the
retinoic acid in the oil phase is, in 5 the main, well protected by
including in such oil phase an oil sol ubl g antioxidant. Thus, for exanple,
the aforenmentioned Retin A* creamis an oll-in-water enul sion containing

retinoic aci d sk Blestietitallyi [preaising aasi owellant as | beling. Ratrent
3,906,108 there_ is disclosed an ol -in-water | s] o rﬁ&;n%h% 3851

whi ch may i nclgﬁ%ﬁ@ﬁe C]I - ggl l}'ﬁ?‘%“l%ﬁ?%ﬁant @[ﬁk‘n %% %gg?tor =

dl -[err]-tocomtmimilityandef athechealcttivey iageedient,g. it has been
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acid. In U S datediubidd amiesSidads another formof a retinoic acid
cont ai ning conposition, nanely a gel, is disclosed 20 and is protected

by an antioxidant selected fromthe group consisting of butyl at ed
hydr oxyt ol ueneghus biglor abt@sphydr exaif SPbRehBibhedaREOIN ¢ aichu Yt afi N

Qo Er YL SR S S s OOt ol LYLLILE B c28en ol gim, op. o,
are sal dg o bepilclwybutsdld \arstiaht lankher efwrvg, Sa Battbrt 0f 98E|, n08athere
product s havei%”ﬁﬁgéf%égd an oil-in-water emulsion of retincic acid
| which may include an oil-soluble antioexidant such as BHT
or dl-a~tocopherol and a chelating agent e.g.
ethylenediaminetetraacetic acid (EDTA). In U.S. Patent
18 4,466,805, a tanning composition is described which may
include, among other ingredients Vitamin A in an oil-in-
water emulsion containing Vitamin E and citric acid. 1In
U.8. Patent 4,247,547 still another form of a retinoic
acid écntaininq composition, namely a gel, is disclosed
20 and is protected by an antioxidant selected from the group
consisting of butylated hydroxytoluene, butylated
hydroxyanisole (BHA)}, ascorbic acid (Vitamin C), propyl

gallate, and a-toccpherol (Vitamin E).

28 The above-described retinoie acid eéntaining compesitions
have proven to be, or are said to be, chemically stable.
Therefore, a number of skin care products have appeared in
the marketplace incor?orating other retinoids, including
for example retinol, retinal and retinyl esters such as

30 retinyl acetate and ‘retinyl palmitate, and these
unsurprisingly emulate the formulas of the commercial
retinoic acid compositions i.e. are 0il-in-water emulsions
protected by oil-soluble antioxidants. Unfortunately and
unexpectedly, it has been discovered that for reascns not



the. market pl ace incorporating other retinoids, including for exanple
retinol, retinal and retinyl esters such as 30 retinyl acetate and
retinyl palmtate, and these unsurprisingly emulate the formulas of the
comercial retinoic acid conpositions i.e. are oil-in-water enul sions
protected by oil-soluble antioxidants. Unfortunately and unexpectedly, it
has been di scovered that for reasons not yet clearly understood, the
other retinoids in such conpositions quigckly |ose their activity and

ei ther oxidize or isomerize to non-efficacious chemcal fornms with the
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exanple, in neSfepdivet wmaMsiyys and eyenfuallyggeat coniviat tHaseabl e
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consi st of ret Iin a water-in-oil enul sion wherein the enul sion further
include two oil -sol ubl e antioxi dants, BHT and BHA. 25 Further, Avon’

Product 8¢ | NGeneralay agfdinefro@iictsScontaining retinoids have been
- limited to eil-in-water emulsions and, with respect to
those other than retinoie acid, have suffered from
chemical instability. In a few instances, however,
products and/or suggestions for products have been made
135 vherein retinoids such as retinol, retinyl acetate and
retinyl palmitate are formulated in water-in-oil

emulsions.

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

28 Further, Aven Products, Inc., the assignee of U.S.
4,826,828, sells two skin care products called Bicadvance
and Bioadvance 2000. Each of these products is supplied
in two bottles, portions of which are mixed together just
prior to use. The first bottle contains what is called a

30 "gkin lotion™, while the second bottle contains what is
called a "fortifier®. The "skin lotion” is a water-in-oil
emuzlsion having a number ©f ingredients which include
water, emulsifiers, silicone and vegetable oils,
preservatives, emollients and butylated hydroxytoluene



4[826:828, sells two skin care products call ed Bi oadvance and Bi oadvance
2000.. Each of these products is supplied in tw bottles, portions of which
are mxed together just prior to use. The first bottle contains what is

called®a 30 "skin lotion", while the second bottle contains what is
called a "fortifier". The "skin lotion" is a water-in-oil enulsion having a
nunmber of ingredients which include water, enulsifiers, silicone and

vegetable oils, preservatives, enollient& and butyl ated hydroxytol uene
-6- (BHT). The "fortifier" is a solution which contains a nunber of
i ngredi ents i ABEGding Bye| Berhitber® (dssis | sohution) vhichataonth inshamol

an enul sifier phiBbyses bﬁiszf:é’&)enﬂseﬁh%ﬂhdlﬁ @éﬁcﬁ%ﬁhﬁb@ner g&' %‘i’i cone .

en a_specl ortion o

pal mtate,
added to a sp%i??egeﬁéﬁl?&ﬁ Sﬁh?ﬁﬁl'bs@lﬂn Q@}ﬂiﬂrﬁl%d@ﬁwrbm engsul ts
a wat er - i n- ol ketimbii opevhhgh Mté?sréﬁihyﬂﬂ amitwé ag@tadea sk nyl

pal I atg, SUnEACa Ol g Peab BLete S é’ﬁ%;ﬁ%mrﬁa& b8 R e,
whi ch says "B@p&@sﬁlesl@mBﬁAE@Eeﬁe@hﬁsWskins@oeﬁbn@tamﬂn@&xeﬁtEﬂhéms
nppear from (rrodTrRPACkaker ReoTL! bRRTSI ShiEH b han Set iRl us 1
the mixture ofethmyls acetatie.n retiopl apailmﬁéatéortmﬁ’ eahd sBHAj t ethe
[ L65 The S66tal b ing 00t TR GHRLSEE AN D Y2 g
i ngredi hts | Y Pigpdvanes issunrlted capnnies thstatanenthghich
wat er-in-oi | eipdsi*@ediiise BIOADVANCE begins teo lose effectiveness
after one month, for maximum benefits, use a fresh supply
each month". It would appear from this statement that the
chemical stability of the retineids in the mixture of the
i5 "skin lotion” and the "fortifier® is guite limited. The
fact that in both the BIOADVANCE and BIOCADVANCE 2000
products the "fortifier" ingredients must be mixed with
the %skin lotion” ingredients immediately prior to use
indicates that the resulting water-in-oil emulsion which
20 is applied to the skin also has limited chemical stability
of one or more of the ab@veaﬁenti@taed retinol, retinyl
acetate and retinyl palmitate.

Further still, U.S8. 4,720,353 to Bell discloses water-in-
25 0il emulsion carriers for varicus medicaments angd drugs
intended for topical application te the skin. Water
soluble, miscible or dispersible drugs may be incorporated
inte the aqueous phase of the emulsion. Oil-socluble,
niscible or dispersible drugs may be incorporated into the
30 oil phase. Drugs which may be incorporated into the
enulsion include derivatives of retinoie acid.
Ingredients which may optionally be added to the emulsion
include a preservative such as methyl paraben, propyl
paraben or imidazelidinyl urea or an antioxidant such as



20°s -is applied to the skin also has |inited chenmical stability of one or
nore of the above-nentioned retinol, retinyl acetate and retinyl palntate.

Further, still, U S. 4,720,353 to Bell discloses water-in- 25 oi |

enmul sion carriers for various nedi canents and drugs intended for topical
application to the skin. Wat er sol uble, m scible or dispersible drugs may
be incorporated into the aqueous phase of the ermulsion. Q-soluble,

m scible or dispersible drugs may be inecofperated into the 30 oi | phase.
Drugs which may be incorporated into the enul sion include derivatives
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i m dazol i di nyéﬁérea or an antioxi dant stch as
hydr oxyani sol 8@nd a water or oil soI uble vitam n such as VI tamn C,
t ocopher ol Ilnol eate and the I|ike. St| |l further, EP 0 343 444 A2 to
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reti noI sai d coig),osmlons bel ng” use e t r eat ment
10 ion e@mprlsing 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
i5 base and an effective amount of at least one ester of
retineol, said compositions being useful in the treatment
- of photoaged skin. Example 6 discloses a water-in-oil
enulsion comprising Vitamin A propionate and BHT, an oil-
soluble antioxidant.
290 '
Unfortunately, none of these prior attempts to emulate the
stability of the retinoic acid 'containing compositions
have been successful and in each case result in

substantial and unacceptable chemical instability of the

25 retinol, retinal or retincic esters employed therein.
Accordingly, there is a need for a composition in which
- such non-retinoic acid retinocids may be provided in a
chemically stable form.

30

In accordance with the present invention, it has now been
unexpectedly found that certain retinoids may be
successfully stabilized against chemical degradation by



of* phot oaged ski n. Exanpl e 6 discloses a water-in-oil emnul sion conprising
“Vitamn A propionate and BHT, an oil- soluble antioxidant. 20
Unfortunately, none of these prior attenpts to enulate the stability of the
retinofc acid containing conpositions have been successful and . n each case
result in substantial and unacceptable chem cal instability of the 25
retinol, retinal or retinoic esters enployed therein. Accordingly, there is
a need for a conposition in which such noh-rtetinoic acid retinoids may be
provided in a,chemcally stable form 30 SUMVARY OF THE I NVENT| ON I n
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present inventionh are retino al cohol), retinal (Vitamn A
al dehyde), retinyl acetate, retinyl palmtate and m xtures thereof. 15

As used hereifpet BatinBYMsCalh SEROERR! oo OktaBl 2RbkE! Yagdinst chemical
18 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.

5 'As used herein, the "chemieal stability®™ or %stability™ of
a retineid is defiped in terms of the percentage of the
specified retinoid whieh is retained in its original
chemical form after the composition has been stored for a
specified pericd of time at a specified temperture. Thus,

20 if the original concentration of all-trans retinol imn an
absolute ethansl solution were 0.20% by weight and, after
two (2} weeks storage at room temperature (21°C £ 1°C), the
gconcentration of all-trans retinol were 0.18% by weight,
then the original solution of all-trans retinel in

25 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

30 weeks at 40°C had a concentration of all trans-retincl of
0.24% by weight, then the original emulsion would be
characterized as having a chemical stability of retinol of
80% after 13 weeks storage at 40°C.



a rnetinoid is defined in terms of the percentage of the specified retinoid
which is retained inits original chemcal formafter the conposition has
.been stored for a specified period of tine at a specified tenperture. Thus,
20 fif the original concentration of all-trans retinol in an absol ute

et hanol solution were 0.20% by wei ght and, after two (2) weeks storage at
roomtenperature (21[err]C 1[err]C), t concentration of all-trans
retinol were 0.18% by melght then the original solution of all-trans
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Accordingly there is provided, in accordance with the
teachings of the present invention, a skin care

15 composition comprising a water-in-oil enmulsion and a
retinoid selected from the group consisting of retinel,
retinal, retinyl acetate, retinyl palmitate and mixtures
thereof, said composition further comprising a stabilizing
systen selected from the gr@up'ccnsisting of:

20
a) a chelating agent and at least one oil-scluble
antioxidant;
b) é chelating agent and at least one water-soluble
25 antioxidant; and
c) antioxidant present in each of the oil and water
phases of said emulsion;
30 said composition retaining at least about 60% of said

retinoids after 13 weeks storage at 40°C.

In a preferred embodiment of the invention, the skin care
composition includes one of the aforementioned retinocids,



‘teachings of the present invention, a skin care 15 conposition
conprising a water-in-oil enmulsion and a retinoid selected fromthe group
xcon5|st|ng of retinol, retinal, retinyl acetate, retinyl palnitate and

m xt urfes thereof, said conposition further conprising a stabilizing system
sel ected fron1the group consisting of: 20 a) a chel ating agent and at

| east one oil-soluble antioxidant; b) - a chelating agent and at |east one
wat er - sol ubl e 25 ant i oxi dant ; and Cl. 1p20tioxidant present in each of
the oil and water phases of sai d enuIS|on 30 sai d composition retaining

at |east aboug c@&%a%fin‘galagemtl aowdéeéf»ba@ukiewaﬁé&oﬁiaaﬁaeaﬁa @l C. In
a preferred enbodi nent he i nvention he ,skin care conposi tiqn |%§Iudes
one of the af¥ReHRif |W’F%‘ﬁ@\%r dsyurthféi’ai@h@ Y rszgtem%’d

water - sol ubl e@@nm@xmlfm%]m aghei bempalsulalianam@mmmt ldast m;l“auﬁ n a
preferred e ment_ of, t d nve t|o sition. ret east
about 90% of %ébh@geﬁ‘%% ritingigs k§3 TEPRE 5 Praqf o DETAI LED
DESCRI PT§ ON OF THE | NVENTI ON As described above, the conp05|t|on of t he

|nvent|on S éng:'; o Zﬁ%i&ﬁt. L%z? ,hwﬁhTiﬁﬁnuIS|on nanely water- 10

eg—concept of an emul si on
applles l.e., anintimte mxture of two imm scible |Iiquids which renains

unseparat ed T @kcribed above, the composition of the invention is in
the form of a particular type of emulsion, namely water-
10 in-eil. As used herein, the generally accepted concept of
an epulsion applies i.e., an intimate mnixture of two
imziscible 1liguids which remains unseparated for an
acceptable shelf life (is physically stable) at or about
room temperature. Ordinarily, when two immiseible liguids
18 are mechanically agitated, both phases initially tend to
form dreplets. Thereafter, when the agitation ceases, the
droplets quickly coalesce, and the two liguids tend te
separate. On the other hand, an emulsicn may be formed
and physically stabilized and the lifetime of the droplets

20 in intimate mixture materially increased if a compound,
referred to as an emulsifier, is added to the immiscible
liguids. Usually only one phase persists in droplet form
for a prolonged period of time, and this is referred to as

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

30 comprises an oil and the internal phase comprises water.

Most commercial skin care compositions such as the ones
containing retineic acid are oil-in-water emulsion
systems. In accordance with the teaching herein it has
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acceptabl e shelf life (is physically stable) at or about roomtenperature.
Odinarily, when two inm scible |iquids 15 are nmechanically agitated,
+both phases initially tend to formdroplets. Thereafter, when the agitation
ceases, the droplets quickly coal esce, and the two liquids tend to
separate. On the other hand, an emul sion nmay be forned and physically
stabilized and the lifetinme of the droplets 20 inintimte mxture
materially increased if a compound, reféﬂ%uftC)as an ermul sifier, is. added

to the inmscible Iiguids. | . ' ' f
for a prol ongBiefer! %58?@‘15#%;:%89['h¥§°?§“§§?2?’%§3‘%?’%§3 R{?ﬁ?éﬁ%& .
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cont i nuous ase) cobnprises whter an eln phase so called the
di scont i nuouschbemdrapaysenstabde cdnpri dhewadegrade, pehbher _by._way of

emul siongi s oggihRL¥BhChokhe jeshekizhtRbase dRa ag@)PrchsesBral! aAsd the

i nternal phase conprises water. Nbgt conmer ci al, skin care COﬁﬁoilt ops such
as the ones cBNEALAPAG tPcPEREPE® 4B BhedrcdegirefnEARNgr - oWiifiPoRN2S

systems. In agconsincendly t Mhdeatbiony hetei dsi tbdbbeved bebat dtrievered
that, in suc oi l.-1p-water enul si on systens ertain.LeLkpoid.co unds,
in particularaegEPgﬁtF?nrgppﬁﬁg %ﬁu?tQﬁgq i?@lg@%tﬁ??*?eﬁﬁgng%%nngg
chem cal | y unsikggkn, threughhcghelegreslienaki waterbyphame dfo Sthe drtdmhadbn or
| someri zation a r refo n Il e | Ir
desiredi nnepélvﬁﬁ?ggtﬁpgt%g%%ﬁ% gﬁ%a?ﬁgkﬂﬁégfsggng%%Fgaéégég}?gvgggthat
t hi s degradat rehinoédr $hen oot o$inbte thp diffusigmredHioxygen is

greater in a water phase than an oil phase, an

eil-in-water system is more prone to such degradation.

Precisely why this ocecurs for certain selected retincids

15 and not for others, is not yet understood.

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

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

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

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

e) antioxidant present in each of the oil and vater
phases of said emulsion;
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‘oxygen through the external water phase to the internal 10 oi | phase
containing the retinoid, and degradation of the retinoid then occurs.
Si-nce the diffusion of oxygen is greater in - a water phase than an
oil phase, an oil-in-water systemis nore prone to such degradati on.
Precisely why this occurs for certain selected retinoids 15 and not for
others, is not yet understood. The present invention has overcone these
difficulties and instead, provides a wate&2 i-n-oil enul sion conposition

containing at |east one retinoid conpound wherein the 20 physi cal
stability ofT@EeWaﬁﬁﬂﬁﬁaiubLﬁuﬂ@h@ﬁ%ﬁ@@ngaI%@iﬁ&lﬁ?@'gﬁefﬁé dax i the
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group consi st PRddef Bpdiup cranifite, agBrfimg metahisulfite; | -sedimre
anti oxi dant ; %@sumite, b)scdﬁuﬁhe@iﬂdﬁnlﬂ% anseaiuhaeasg@mdenyae
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The oil~soluble antioxidants which are useful in the
compositions of the present invention include butylated
hydroxytoluene (BHT), ascorbyl palmitate, butylated
hydroxyanisocle (BHA) , a-tocopherol,
is phenyl-a-naphthylamine, hydreguinone, propyl gallate,
nordihydroguiaretic acid, and mixtures thereof as well as
any other known oil-soluble antioxidant compatible with
the other components of the compositions.

20 The antioxidants should be utilized in a stabilizing
| effective amount and may range in total from about 0.001
to 5.0% based on the weight of the total composition,
preferably from about 0.01 to 1.0%. The anocunt of
antioxidants utilized in the compositions of the present
258 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
30 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
ageﬁt forms a complex with the metal ions thereby
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wel I+ as any ot her known water-sol ubl e antioxi dant conpatible with the other
conponents of the conpositions. The oil-soluble antioxidants which are
usef ul !J n the conpositions of the present invention include butylated

hydr oxyt ol uene (BHT), ascorbyl palmtate, butylated hydroxyanisole.
(BHA), a-tocopherol, 15 phenyl -[err]-naphthyl am ne, hydroqui none,
propyl gallate, nord| hydr ogui aretic acid, and m xtures thereof as well as
any ot her known oil -sol ubl e anti oxi danf 33nﬁat| ble with the other

conponents of, t co 03|t|ons The anti oxi dants sh d_ he utilized
in a stabiliz m@éﬁf gaﬂﬁeﬁﬁ?t Qgggﬁ % ﬁﬁ%t@@ 001
t g 5. 000/0 gzis e(rmoﬁdm(y \E&}m@ﬁunﬁg t h@h@l@&i dragmﬁs whigh efray allefull riam
about t pount i oxi dant s, ut | in t :
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b tect ' L J I t t hi
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‘invention, the conpositions n e'reti’noid
conpounds  of ﬁ@ﬁ?@riﬁ/@ﬁ@@ona&ﬁemsxﬁsm%@véhgﬁeﬁﬁt- aITh%r@!% ing pgenteul ar

to bi- and tregnsidlete Qﬂim&nﬁn'@ &eab3iRziR té@%&m@@p@,ﬁbuﬁegw
rapidly in their presence. The chelati nﬁgﬁgeng a COE% ex th the

metal ions t RARKANGE E£Xom Abowt ¢ n@l ??9 nPPnFhen ¥eig

affecti ng t hecheetotaidcenppsitden , Cheeferableicrba aboed ovas waefiuloti.n the
conpositjons of the present invention include ethylenediam ne

tetraa ic acid (EDTA) and derivatives
The retineid compounds which are useful in the

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

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

25 range of from about 4 to about 9, and preferably from

' about 4 to about 7.

Minerals oils, animal oils, vegetable oils and silicones
“have all been used in cosmetic creame and lotione of the
30 emilsion type. In addition to such oils, other emollients
and surface active agents have been incorperated in the
emulsions, including glyceryl tricleate, acetylated
sucrose distearate, sorbitan triclate, polyoxyethylene (1)
monostearate, glycerol monooleate, sucrose distearate,
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5° « and salts thereof, dihydroxyethyl glycine, citric acid, tartaric aC|d
and m xtures thereof. The chel ati ng agents should be utili zed in a
Stabiljzing effective anbunt and may range from about 0.01 to 2. 0% based on
t he vve?Tght of the total conposition, preferably fromabout 0.05 to 1.0% 10
The retinoid conpounds which are wuseful in the conpositions of the
present invention consist of vitamn A alcohol (retinol), Vitamn A
al dehyde (reti naI) and Vitanmn A estetst{reti nyl acetate and retinyl
palmtate). 15 ise retinoids arg utilized in the conpositions ﬁf t he
y

_present invelppilé'i?@2 yigne, ghucak i {aP)y ReRkearatio  REEY HBRERAYYPARYe from
about 0.001 tq@mﬂ%nbmmi géthahollhe Getaglgeepdn t penta-psesteabayefrom
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enul si on type. dition"t'o sych oils, other enpllients and surface

active agent £208) beerPPhEBEPISLARY in @%@%’r@ﬁl@éﬂ?d@cﬁ@cl ud@dg <t yceryl
trioleate, @@bﬁ é@dm&&m&e d@r@a,r ate oagéan?wnérl olglyeol 400
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stearate and glyceryl stearate; alcchols, such as cetyl
alcohol and lanclin alcohol; myristates, such as iseopropyl
myristate; cetyl palmitate; cholestercl; stearic acid;
propylene glycel; glycerine, sorbitol and the 1like.

i5 Thickeners such as natural gums and synthetic polymers, as
wvell as preservatives such as methylparaben, butyl
paraben, propylparaben and phenoxyethanol, coloring agents
and fragrances alsc are commonly included in such
compositions. Other active ingredients such as sunscreen

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

25 The essence of the presént invention is mnot within the
‘specific - ceomposition per se o©f the cream or 1lotion
fermulation, and any of the many formulations or
compositions of the cream or Jlotien type currently
utilized in skin care preparations can be employed

3¢ provided that it is in a water-in-ocil emulsion and is
chemically compatible with the retinocid compounds. The
ratio of the ©il phase of the emulsion to the water phase
can be from about 5:95 to 99:1. The actual ratio of the
two phases will depend on the desired final product.



pol yet hyl ene gl ycol (50) npnostearate, octyl phenoxypoly (ethyl eneoxy)
et hanol , decaglycerin penta-isostearate, sorbitan sesquiol eate,

hydroyl ated lanolin, lanolin, triglyceryl diisostearate,

pol yoxyet hylene (2) oleyl 5 ether, calcium stearoyl-2-lactyl ate,
met hyl gl ucosi de sesqui stearate, sorbitan nonopal m t ate, met hoxy
pol yet hyl ene gl ycol - 22/ dodecyl gl ycol ol yner (El facos E200),

pol yet hyl ene gI ycol - 45/ dodecy!l gl Q‘EOF copol ymer (Elfacos ST9) ,

-pol yet hyl ene col 400 10 di st ear and | anolin derived sterol
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are physi cal Iﬁ/%and chemcally conpati b wth the 0ther corrponent s of the

conposi t i onsthiemnulsion Js Soled down whan kb ?n@%ﬁ%‘f‘@%ﬁl SOmBOURE t+F n t he
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rati o of theoperating umﬁez’ vacuum conditions and that the product be

_ stored, prior to use, in blind-end containers, preferably

15 aluminum tubes.

The advantages of the invention and specific embodiments
of the skin care compositions prepared in accordance with
the present invention are illustrated by the following

20 examples. It will be understood, however, that the’
invention is not confined to the specific limitations set
forth in the individual examples, but rather to the scope
of the appended clainms.

28

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



t wor phases will depend on the desired final product. The conpositions of
the present invention can be prepared by well-known m xi ng or bl endi ng
proceqyres. Bach phase of the emulsion is preferably separately prepared
with all of the conponents contained in the appropri ate phase 5 except
it is usually preferred to omt the retinoid conpound. The enulsion is
then fornmed normal ly by adding the water phase to the oil phase with
agitation, and often the enulsion is cool “down when the retinoid conmpound

i dded f b
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however, t hat @%@P%ef'fﬁﬁgn q ssﬁ%%n%%ﬁﬁ |$&F€i30 shirzgeciand stivzed | 8hs set

forth in the B8k Vtdhper £¥aGAP! @adeEUh ket ©f rergmpgagt tge;ﬁﬁmﬂgded
clains. 25 EXAI\/PLElialr rrpara Three oil-i ter . enulsi ons
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set forth in dahievdd. Thehe amﬂmn@mm Ingpedidntscatdi7sgs36c were t he
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additien step, the 0il Phase Ingredients were maintained

at 85-90°C with stirring under an argon gas blanket. The
mixture of the Aqueous Phase Ingredients and 0il Phase
Ingredients was stirred, at a temperature in the range of

is 85-90°C and under the argon gas blanket until a uniform
oil-in-water emulsiocn was obtained. After the resulting
enulsion was cooled to about 50-53°C, the Retinoid Mixture

was added with stirring. The emulsion was blanketed under

argon gas and the temperature was maintained at about 50-

20 53°C during the addition of the Retinoid Mixture. After
the addition of the Retinoid Mixture was completed, the
emulsion was gradually cooled, with stirring and under an

argen blanket, to room temperature (approximately 2.1"(,‘).'

The finished emulsion was then transferred under argon gas
28 blanketing teo blind end aluminum tubes (2 ounce size)
' which were promptly crimped and tightly capped. The
closed tubes were then set aside for determination of
retincl stability after storage for various time periods

at varicus temperatures. Retinol degrades under the

30 influence of UV light. Accordingly, care must be taken at
all stages of the emulsion preparation process to protect

the retinol from exposure to UV light. This can be
accomplished by turning out the lights in the precessing



f.irst glass container equipped with a stainless steel stirrer and heated
with stirring to 75-85[err] C under an argon gas bl anket. The ingredients
.shown under the heading "Gl 16 Phase Ingredients"” were added to a
second gl ass contai ner equi pped with a stainless steel stirrer and heated
wWith stirring to about from85[err] to 90[err] C under an argon gas bl anket.
The ingredients shown wunder the heading 5 "Retinoid Mxture" were
added to a third glass contai ner equi ppegzw-th a stainless steel stirrer
and stirred at roomtenperature under a blanket of argon gas. Stirring was
continued i naziea brsbgncenduntiihnguthiovartipus hamdiingdnd Precéssdng
Phase | ngredi - 85ker Mere 10 then added to the oil Phase
Ingredients.5%%é%iﬁéd%%iggggﬁ*%ﬁgﬁﬁé%ep, the G| Phase Ingredients were

mai ntai ned at 85-90C with stirring under an argon gas bl anket. The zixture
of the Aqueous Phase Ingredients and G| Phase Ingredients was stirred, at
a tenperature in the range of 15 8S-90[err] C and under the argon gas

bl anket until a uniformoil-in-water emnul sion was obtained. After the
resulting enmul sion was cooled to about 50-53[err]C, the Retinoid Mxture
was added with stirring. The enul sion was bl anketed under argon gas and the
t enperature was nai ntai ned at about 50- 20 53[err] C during the addition
of the Retinoid Mxture. After the addition of the Retinoid M xture was
conpl eted, the enul sion was gradually cooled, with stirring and under an
argon bl anket, to roomtenperature (approximtely 21[err]C). The finished
emul sion was then transferred under argon gas 25 bl anketing to blind end
al um num tubes (2 ounce size)
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whi ch were pronptly crinped and tightly capped. The cl osed tubes were
then set aside f or determnation of retinol stability after storage for
varioys tine periods at various tenperatures. Reti nol degrades under the
30 i nfluence of UV light. Accordingly, care nust be taken at all stages
of the enul sion preparation process to protect the retinol from exposure to
W |ight. This can be acconplished by turning out the lights in the

processi ng 17 area or by conductinmg i8e=vari ous handling and processing
steps under yellow |ight. - 18 TABLE 1 Sanpl e Aqueous Phase Ingredients
Water, g.s. 100% - - TABLE X propyl ene d ycol 4.00
4. 00 4. 00 Carboner 934 0.50 0.50 0.50 10 M xture A
8.75 8.ﬂ§amP§§75vPolysorbate 61 1.20 %.20 1.25 (Tween
61) 15 Besignatden .00 1 Bo 1- rbitan Stearate
0.80 ®0.8Q 0.8 JRet cgqrelgmntg e Ascorbic Acid 0. 00
0.00 0. 1@IUECus “Has —m—gb ------- |
4.00 | 4.00 4.00 ﬁ
_8.50 | 0.50
10 S o
| Polysorbate 61 1.20 1.20 1.25
fTween 61)
15
% &sc@rblc Acld . 0.00 0.00 0.10
20 | EDTA . 0,00 0.10 | 0.10
| Benzyl Alcohol 0.30 | ©0.30 | 0.30
‘550% NaOH, g.s. pH 4.7 - - -
%“methyl Paraben 0.15 | 0.15 0.15 |
ii?r@pyl Paraben o 0.10 0.10 0.1@§
25 | Butyl Paraben 0.05 0.05 .05 |
| BuT 0.02 0.02 0.02
E‘E?E‘re&ngramf:e_ .25 0.25 0.25
| Retinol (all trans), 1.00] o0.86 | 0.86|
LUsP
30 | Bm




radi

20 - EDTA 0. 00 0.10 0. 10 Benzyl Al cohol

0. 30 0. 30 0.30, 50% NaCH, g.s. pH 4.7 - - - Met hyl
Par aben 0.15 0.15 0. 15 Propyl Paraben 0.10

0.10 0.10 25 Butyl Paraben 0. 05 0. 05 0. 05 BHT

0.02 0.02 0. 02 Fragrance 0. 25 0. 25 0. 25 Reti nal
(all trans), 1.00 0. 86 0. 86 USP Enul si on Type o/ w
o/ w o/ w - 19 - In the above TablLeid,-the ingredient in the oil Phase

I ngredi ents designated as M xture A consisted of 1.50 g nyristyl nyristate;
1.25 g ol ei c m¢ithé Eapboel Tide 1,2%@ giﬂgﬁeﬁieateaﬂmtmé Ecnema&@o);

1.25 g stearigc 5 ., acid Enersol .132). g Jsopro 1.00
stearoxytrinéﬂtpwgglleﬁ%g ﬁ%&?“%ﬂ ﬂ g%% \%A 8ﬁs§%£§‘£ E‘ei %Sbgesvvax
0.50 g stear wyréls@gflolmynmétatﬁe glcwylg akﬂ@mﬂ acilll x(Bmersola22g)gpar ed
by m xing th | e n pe Ul h 10
heat until %I |n§r %é@mggg %gﬁléfle unl{'é% i 2§ g %%%FW% t he
liquifidd maaide ﬂﬁmemﬁ&l Ib@\?bbntialﬁﬂsrg &ﬁ@?ﬁbm rgalmﬁetaﬁ% ude 8 cool
to anbi ent t e %&W @ NScofh | S@r@anﬁ etigolgg i N
oi | -in-water sanple I n Tabfd we?e én?erm ned a? ér st or age
for various t%&??g:gﬁ&%o@@%?w%&h S $o e@pmygs aderBehf r ANHR- 3% Beti nol
and ot her retddt9i1dsaséshods Mixture A was prepared by mixing the
indicated ingredients in a glass container, stirring with
10 heat until all ingredients were ligquified and uniformly
mixed; pouring the liguified wmixture inte shallow
containers; and allowing the mixture to cool to ambient
temperature.

15 Concentrations of all-trans retinol in eil-in-water
samples A, B and C in Table 1 were determined after
_storage for various time perieds at various temperatures.
Concentrations of retinol and other retincids such as
retinal (vitamin A aldehyde), retinyl acetate and retinyl

20 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 eguipped
with a reversed phase $ micron C-8 coluﬁn {25 cm in length

28 2 4.6 am in diameter) and a UV detector at 340mm. ‘The
sample to be analyzed was diluted with a soclution of 50%
by weight methanocl and 50% by weight ethyl acetate to a
concentration of 18 micrograms/ml and the retinoid was
detected at 340nm. The gradient mobile phase consisted of

3g an @rganié pertion composed of 5 percent tetrahydrofuran
in acetonitrile and an agueous portion consisting of ¢.05N
ammonium acetate. The solvent program has an initial
composition of 70% organie/30% agueous whiech increases
linearly to 80% brganicfzo% aguecus at 13 minutes, then
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retinal” (vitam n A al dehyde), retinyl acetate and retinyl 20 pal mtate
can be determ ned by any suitabl e anal ytical procedure. As reported
herein, we determ ned retinoid concentrations by a high performance liquid
chr omat ogr aphy (HPLC) procedure in which the chronatograph was equi pped
with a reversed phase 5 mcron CG8 colum (25 cmin length 25 X 4.6 mm
in dianeter) and a UV detector at 340m The sanple to be anal yzed was
diluted with a solution of 50% by wei ght é’@tganol and 50% by wei ght et hyl
acetate to a concentration of 18 mcrograns/m and the retinoid was

detected at 3 n T@ﬁ@aggge@tiﬂ&%iﬁrega%w@gﬁﬁ% Gt 35 miAALeEgani

portion conpos percent tetra ofuran in acetonitrile and an
aqueous porti dhexshsitkt BEaYsT untElw AnoninutEeset at Bfter THAIEGWAE pPogram

has an initi akyiee@Gtersodf MamiPle WA L6180Ph €6 Ul ehrbneBogRapRASEHe
linearly to 80% Qrgani %/ 20% agyeous at 13 mi n%;es, t hen 20 - aﬂzl 0

i ncreases | i n@‘@}a&?%t\?a 069581 HAANE WETesTM At LRAE, Eate Qt $BEABIR 10
m'hnUt es. § AL fa@fdhtn'embisﬂgtieiiﬁm aferb i@t 6d aht seotpl e THel lnetentﬁaho?me

chr omat ogr aph, e.analytical conditLons were run a owrate o

oo o0 Pond FRedRy dbifarfy ReniPabelTnie,abett B 4 iRIABEENC The i e
of retinal (VxtetEntisnaktdakel pfi redinal 6{Vitanin el . aldeleyde) cntebinyLlnes
of retinal (Vi ] ebyd r eL iy t ,?Q&r tel al i pate are
about 7.5 ni néatéé@%%é% %ﬁggls.Q’%éﬁéyhi}%lﬁln%%?gr%%%e% ] ve|°§t5 %iemlg—ﬂgiéé%ul ts
were 10 f oti@s.oapd 1&p? ouins -0l caspectively hathe BPlfangeudtssvandar d

devi ati Q@ Theguedulds YET EepPoh@biBI® to better than a 3% range of

standard deviation..
The results were as follows:

15 For Sample A: After twenty-six (26) weeks aging at room
temperature (21°C £ 1°C), only 39% of the original amount
of all-trans retinol was found in the emulsion. After
twenty-six (26) weeks aging at 40°C, only three percent
(3%) of the eriginal amount of all-trans retinol was found

20 in the emulsion. It is concluded that an oil-in-water
emulsion comprising retinol and butylated hydrexytoluene
{BHT), an oil-soluble antioxidant, does not have
acceptable retinol chemical stability.

25 Foy Sample B: After thirteen (13) weeks aging at room
temperature, 87% of the @r_iginal amount of all-trans
retinol was found in the emulsion. After thirteen (13)
weeks aging at 40°C, just four percent (4%) of the original
amount of all-trans retinol was found in the emulsion.

30 After thirteen {13) weeks aging at 50°C, no amount of all-
trans-retincie acid was detected in Sample B. After
twenty-six (28) weeks aging at room temperature, fifty-
seven percent (57%) of the original amount of all-trans
retinol was found in the emulsisn. It is concluded that



1Is ° For Sanple A: After twenty:-six (26) weeks aging at-room tenperature
(21[err]C 1[err]C, only 39% of the original anmount of all-trans retinol
Was feund in the emulsion. After twenty-six (26) weeks aging at 40[err]C,
only three percent (3% of the original anpbunt of all-trans retinol was
found 20 in the emulsion. It is concluded that an oil-in-water enul sion
conprising retinol and butyl ated hydroxytoluene (BST), an oil-soluble
antioxidant, does not have acceptabtetketinol chemcal stability. 25

For Sanple B: . Af ter thi rteen (13)_ weeks aging at_roomtenperature, 87% of
the origi nal SAfRisRrl ptaplldty ef allnbrangrebineliinian airigni-vateraf t er
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aci d was det ete®&dliky.Sanpl e B. After twenty-six (26) weeks aging at room
tenperagure, fifty- seven percent (57% of the original amunt of all-trans
retinol was found in the emul sion. It is concluded that 21 chem cal
stability of ¥8% Sampie (@t i ndiftier dthicileam- (a3 }r wemMsi agingnati soos

-t o BT T h
accept ZB?Jﬁ%S%@%ﬁF%?%F%i ¥ pobBhint tebd) g, Bhel LN afOReIgE "2V
agi ng at' r oofteekpanrat @*e@imlxm%m irethe oemuheioni,t ivhlllama@berof
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_ weeks |n t went -three er cent rans retinol
was de ct gd%B%g g%uﬁpa&s gqet_incl wag detected. (<) ammmt of all-

trans retinol was detected after Sample C was stored for
thirteen (13) weeks at 350°C.

After twenty-six (26) weeks aging at room temperature,
15 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.
20
From the foregoing aging results, it is concluded that the
chenical stability of all-trans retinol in an oil-in-water
emulsion ccmpﬁ_ising all-trans retinol, an oil-soluble
antioxidant (BHT), a water-soluble antioxidant ({ascorbic
28 acid) and a chelating agent (ethylenediaminetetraacetic
acid) is commerecially unsatisfactory.

EXRMPLE IZ

30 Five water-in-oil (w/o) emulsions of retinol (Vitamin A
alcoliol) were prepared having the % w/w compositions set
forth in Table 2. These emulsions were prepared according
to the following procedure. The ingredients shown under
the heading "0il Phase Ingredients® were added under argon



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,
15 . forty-two percent (42% of the initial anmount of all-trans retinol
was found in Sanple C, after fifty-two (52) weeks aging at room
tenperature, thirty-one percent (31% of the initial concentration of
all-trans retinol remained in Sanple C. 20 From the foregoi ng agi ng
results, it is concluded that the chenpgal stability of all-trans retinol
in an oil-in-water emulsion conprising all-trans retinol, an oil-soluble

ant i oxi dan a(@ﬂﬁam@eﬁ’ﬁigrté%UQthéBEbC’é‘i@@@t R ok B equaghd and a

chelating a eth nedlan1netetraacet|c aci d
unsati sf act %ﬁ&l@é@%eﬁs s§eel phirrgx; apd; he@%@d Y%\F@)séﬁﬁr§ﬁén§°of
retinol (Vigerai mndial T ornis entePAr eﬁhaainggaédi@nwgmmp@ﬁﬁérons set
forth in T%5¥§ 2 ese, nuIS|om§hmere rep% ord n%ﬁﬁg ol | owi ng
procedur e e???ﬁ# FeeeNRB hRARBe L ERE ﬁ§§§ Fhg Y58 Re PRYPFEdi ent s”
were dlded arypey ajaﬁ)n blamm bltanked i rsgparatawgkﬁ& seawtla fhass
beaker equi tainl el r h e | S ing to
80[err]C un %#%# @ %\%ﬁ?ﬁﬁﬁ%§ S%%%%l%% %Qg o&ﬁ&ugn %hlé%éédlng
"Aqueous Piedslersing e%@eﬂpgc wotd ladudd ammky Bixedar gdthe gag fankkeing to
a separatg, PIERLL al dhpped,ay t Santsss St eRlird 1 656 and
heated mnth%§%é§$ng to %ﬁg E hntl %ﬂﬂ%@jgﬁﬁ m xed. The ﬁgcﬂ t he
NaGH. The Agueous P ase Ingredlents at 80°C were added to
10 the 0il Phase Ingredients, also at BO%L with agitation to
form a water-in-oil emulsion, this addition step also
being deone under an argon gas blanket. The use of argon
gas blanketing was continued through the preparation
procedure being described. The water-in-oil emulsion was
18 homogenized and coocled toc about S0°C with stirring. The
phenoxyethancl and the fragrance were then added to the
emulsion. The retincl was then added to the emulsion
which was then gradually cooled until the temperature was
below 40°C. The water-in-oil emulsion was transferred
20 under argen gas blanketing to small blind-end aluminum
tubes which were promptly crimped and tightly capped.
Care was taken at all stages of the emulsion preparation
process to protect the retincl from exposure to
ultraviclet (U.V.) light. As indicated earlier herein,
25 this can be accomplished by turning out the lights in the
processing area or by conducting the various handling and
processing steps under yvellow light.




Adueous Phase I ngredients was adjusted to 4.7 using 50% NaCOH. The Aqueous
Phase Ingredients at 80[err]C were added to 10 the G| Phase Ingredients,
al-so at 80[err]C, with agitation to forma water-in-oil enulsion, this
addition step al so being done under an argon gas bl anket. The use of argon
gas bl anketing was continued through the preparation procedure being
described. The water-in-oil enulsion was 15 honogeni zed and cooled to
about 50[err]C with stirring. The pheno®jethanol and the fragrance were
then added to the enmulsion. The retinol was then added to the enul sion
whi ch was then gradually cooled until & &rperature was bel ow 40[err]C.
The water-i ngihy£HHl Sion was transfesed 26 undgek ar goge gas kJeanketi ng
to small blind-end al um num tubes which were pronptly crinped and tightly
capped. Zare was taken at aII stages of the enulsion preparatlon process
to protect e s Qi taviglel CLLAM A Light .
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rocessi ng stje er_yvellow I gl
processing syeRe HgeT, ] oW 110
Water, i@ s. | Methyl Paraven 100% Sof
5.00 5. 00} 0 .00 10
530 o 30[Rechrdy nerd 00 10
0. 00 0. 00}
is5
{ ®1facos c-26
E’!lfacos E-200
i Elfacos §7-9
20 't‘Stear@xytzimethyLe
| silane (Dew Cozning
;i 580 Wax)
! Dimethicone, 50 Cstk
JEHT 7
IF;_—_.m e = ==
25 Phen@xyeﬁhan@l
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f Emulsian Type e
- sComparative Examples



" EDTA : 0.10 0. 00 0. 00 0. 00 0.00 G| ‘Phase

| ngredi ents. 15 Light Mneral oil 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 20

St ear oxytri et hyl - 1.00 1.9 - 1.00 1.00 1.00 silana
(Dow Corning 580 Wax) Di et hicone, 50 Cstk 1.00 1.00 1.00

1. 00 1. 00 Bidl water-in~o0il emulsions &f OfableO20&ere B8t0Ped a®. 85°C

0.00 25 henoxyet hanaql 1. 00 . 00 . 00 '
1.00 (preser ?P@)ij’%gp nege (1} and two EQ) Wesks and then analjzed 5o
0.25 Retinal ¥l ltie amBLC techNigdé desd#ibedl). BExrlidr 34ferein 0.135 4.7

stored at SO Thef AR G gl SRS ON B R deplfl.C

anal yzeds by Thee readrilCs tak ihaunalipsios ivwexke asrfodiowBerein to determne

t he amount of retinal remaining in the sanples. 5 The results of the
anal ysis were as follows: %of Oiginal Armount O Retinol 100 {oinad
0 i ni 0 0 rig ;
W. % Remai ni ng Table 2 Vt. % Vt. % Ascor;tt)ﬂgém o "t er Aging
Retinol
10 We. © Remaining
Table 2 ®Wt. © WE. @ Ascorbie after Aging
Sample Ko. BHT EDTA Aeid at 50°%C
s 1 wWeek 2 Weeks
1 0.00 ©.10 0.00 90 65 ‘
18 2 0.08 ___8.00 0.10 99 80
3 0.00 0.80 0.60 15 85
4 0.05 | £.00 ©.00 95 as
S 000 000 G20 1 3354 ..
20

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

A water-in-oil emulsion of retinol containing neither an
25 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
30 amount of retinol remained in comparative Sample 3. This
figure ef 85% was thought to be inaccurate in view of the
fact that eonly 75% of the original amount of retinol
remajined after one week aging. In any event, the chemical
stability of retinol is poor and this emulsion cannot be
35 considered the basis for a commercial preduct having
acceptable long term chemical stability of retinol.



Sanpl e No. BHT  EDTA Aci d at 50[err]C 1 Wek 2 Veeks

0. 00 0.10 0. 00 90 65 15 2 0.05 0. 00
010 99 90 3 0. 00 0. 00 0. 00 75 85
4 0. 05 0. 00 95 85 5 0. 00 0.00 0.10

93.5 70 The foll ow ng conclusions nmay be drawn fromthe above test

data: A water-in-oil enulsion of retinol containing neither an 25
oi | -sol ubl e anti oxi dant, a wat er-sol ubl gsaﬁ‘t i oxi dant nor a chel ati ng agent
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considered t basis for a conmercial product having accepta Iong term
cheni cal sta%quprty dPisctTapresented gagpawhat nof; |a%nﬂm§vr@we@enﬁetmo|

cont ai ni ng &:Mﬁal S@liayia idRt | 8% GAY i AGE C Wddtiga i dﬁob%mﬁﬁéﬁﬁﬁé‘g
nei t her -sol upl e .a I dant qQr a chel ati ng agent (Tabl
conpar atlveq@?ﬁsﬁ g 59%@t8‘n alw’%SSQWofg?"t‘?g@ cm@ﬁ%%i‘?i%ﬁ
concent r at | GiowsEvemnt |amgﬁftvm weekseekopgyagagt 508 crariy 70¥MS the
represgted @ﬁ@‘%ﬁf Oém&xnn% Ps# Vegggin'oﬂ remained in comparative
' Sample 5, Table 2. In view of the rapid fall off and low
values comparative Sample 5 of Table 2 cannot be the basis
for a commercial product having acceptable long term
chemical stability of retineol.
15 |
A wvater-in-oil emulsion of retinel containing an oil-
soluble antioxidant (BHT) but containing neither a
chelating agent nor a water-soluble antioxidant (Table 2,
comparative Sample 4) was found to retain 95% of its
20 eriginal concentration of retinol after one week aging at
50°C and falls off rapidly to a low value of 85% after two
weeks aging at the same temperature. This represents
somewhat of an improvement over the chemical stability of
retinol in comparative Sample 3 and comparative Sample. 5
25 of Table 2. In view of the rapid decrease in retinol
concentrations after two weeks and the relatively low
guantity retained as retinol at that time, comparative
Sample 4 of Table 2 is not suitable as the basis for a
commercial product having acceptable chemical stability of
30 retineol.

& water-in-oil emulsion of retinecl containing a chelating
agent (i.e. ethylenediaminetetracetic acid, EDTA) but
neither a water-soluble antioxidant nor an cil-soluble
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soluble antioxidant (BHT) and a water—-soluble antioxidant
(ascorbic acid) but containing no chelating agent (Table
2, Sample 2) was found to retain 99% of its original
concentratisn of retincl after one week aging at 50°C and
90% after two weeks aging at the same temperature. This
is good chemical stability and hence emulsion Sample 2 of
Table 2 could form the basis for a commercial product
having acceptable long term chemical stability of retinel.

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

Water-in-oil emulsions comprising retinol were prepared
having the compositions given in Table 3. These enulsions



ifs original concentration of retinol after one week aging at 50[err]C and
65% after two weeks aging at the sane tenperature. This is poor chem cal

stability and emul sion 5 Sanmple 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 enulsion of retinol containing an oil- 10

sol ubl e anti oxi dant (BHT) and a wat er-s%gbi_e anti oxi dant (ascorbic acid)
but containing no chelating agent (Tabl&2,” Sanple 2) was found to retain
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possibility of entraining oxygen during the various mixing
steps. Measures were taken (as described above) to

minimize the exposure of retinol te UV light.
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-27-. were prepared by the same general procedure used to prepare the
wat er-in-oil emulsions given in Table 2. After the water phase ingredients
were added to the oil phase ingredients as described herei nabove, the

remai ning 5 i ngredients were added to the resulting water-in-oi
enul sion in the order set forth in Table 3, with retinol being the | ast
conponent to be added. As indicated earlier, the emul sions were prepared
under argon gas bl anketing (other inerf*dg%es e.g. nitrogen or carbon 10
dioxide could be used, if desired) oi gi M ze the possibility of
entrai ni ng oxygen during the various RTHo—5t eps. Measures were taken
(as describeds ﬁ%ﬁ&oto mnimze the gxposurg of retgnol to W light. 28
- Sanpl e No. 1 2 ' 3 5 Aqueous Phase
I ngredi erii s DE|on|zed Wat er, q.s. - - - 1000[ err]
Sorbitol, (70%gues 8a Ingredhents Met hyl Par aben
0. 30 0.30 | - . 0.kO 0. 00
0. 00 EDTA, digq D. 10 1 0.10 Pscorbic Acid
0. 00 0.10 f PHase rngredi epts _ELT agou: E- 200
5.00 5.00 k sarbiial Bavcaninar k500 | 5.00 | 5.BRF 3. 00 3. 00
10 i Methyl Paraben 0.30 ©.30 6.30
| Propyl Paraben 0.20 8.00 6.00
1 EDTA, disodium salt 0.00| 0.20] o.10 §
_Ascorbic Acid 0.00
15 031 Phase Ingredients
ﬁhglfaccl E-200 5,00 | s5.00 5.00
| g1¢acos s1-9 3.co| 3.00 3.00 |
i
% glfacos €-26 §.00 6.C0 6.00 |
@ Mineral 0Ll 25.00 | 25.00 | 25.00 |
i I
20 BHT s 0.08 0.00 8.05 @
) \
i Stearoxytrimethyle- 1.00 1.00 1.00 é
| silane {Dow Corning %
i 580 wax) !
I pimethicone, 50 Cetk 1.00 | 3.00] 21.00 [
25 ﬂk?t@pyl ?axaben
| powicil 200
t!(prege:vative)
E EDTB, diuadi&m salt !
. Fragrance -
30 Retxmsl (Vitamin A

.'aleoh@l), USF

-

e

= 2y e e

} 508 NaoH, g.8. pﬁs& 7 mi e

? Emulsi@n Type

=—ar—seeoeme e e o e o o e e e e P e
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EI:facos C 26 5 .30 6.00 6.00 6.00 Mneral Ol

25. 00 25. 00 25.00 20 BHT 0. 05 0. 00
0.-05 Stearoxytrimethyl - 1.00 1.00 1. 00 silane (Dow Corning
580 waX) Di methicone, 50 Cstk - 1. 00 1.00 1.00 25 Pr opyl
Par aben 0. 00 0. 20 0.20 Dow cl| 200

0.10 0.10 0.10 (preservative) EDTA, gl sodi um sal t 0.10 0. 00
0. 00 Fragrance -0.25 0.25 30 Ret i nal

(Mtamn A ppe ywardes 8fnagif4§mgls]%.a§fss q&c%‘ﬂl)e YSKex @0 é@mﬁ%dq for

pH=4. 7
w o 35 - 2earichm pexieds ehitineati Uagl@nsmsm@egwg%@@@ea‘sw

vari ous eri t ri b h
s b qgée’é%gzéd MByal thal | fBl.cl CRRMIAAS dabdriPedndlersds bxd he

scr herein to det th t, I
r emai ni ng th@%ﬁ@mi”;ﬁhéﬁ@ amql’%%%loPge@gtt% ?é@éﬁﬁ%@ 8&§£36$‘P gvv?hel'abl e

3 W% Elfésultso¥ thesef tQ@dte Raires\minto ouwisnpl e BHT W%
Ascorbic Retinol Rermaining After 13 No. Acid Weeks
Aging 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. 1(z=szOBESUZLTE 89 [err]

1 f | & of OEiqinal ameunt of
10 | : i Retinol Remaining After 13
! ) | Weeks Aging

21°C 40°C

18

{* = data not available)

20 It can be seen from the above Test Results that water-in-
oil emulsions comprising retinocl, a chelating agent and
either a water-soluble antioxidant or an oil-soluble
antioxidant retain greater than 950% of their original
concentration of retinol after being aged for 13 weeks at

25 room temperature (21°C). These same emulsions retain at
least about 8% of their original concentration of retinol
after being aged for 13 weeks at 40°C.

It will further ‘be seen that a water-in-oil emulsion

30 comprising retinel, a chelating agent, a water-soluble
antioxidant and an oil-socluble antioxidant (Table 3,
Sample 3) was found to retain 100% of its original amount

of retinel after 13 weeks aging at room temperatm‘e, 26%

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

7% of its original amount of retinol after 26 weeks



15 - 3 0. 05 0.10 0.10 100 96 94 ([err] = data
not avail able) 20 It can be seen fromthe above Test Results that

wat er-in- oil enulsions conprising retinal, a chelating agent and either a
wat er-sol uble antioxidant or an oil-soluble antioxidant retain greater
than 90% of their original concentration of retinol after being aged for 13
weeks at 25 roomtenperature (21[err]C). These sane enul sions retain at
| east about 89% of their original concen@iatd on of retinol after being aged
for 13 weeks at 40[err]C It will further be seen that a water-in-oil

enul sion 30 stevapei sEn@1°6yi 988, of cﬁél@at@mggégabt angungt @f soetbnel

ant i oxi.dant aéjft I b i Q¥ f ound
to retain 100 %f] ?g %’éigkigngigrnggntgéof réti n-(j%a a tsef Qéaiv%eioséi ?ﬁglat
room t enper at apeunpeoedf mém@igl aftexno G2 oreeks| nstozager ab \ween
aging at 35 te %fé #dfeand 94% of the original anount of retinol. after 13
weeks agl ng at err]C. The sane enul sion was found to retain 97%of its
ori gi nal ®anount of retinol after 26 weeks 30 storage at 2l[err]C, 92% of
its original gymweieofyretinol after 26 weeks storage at 40[err], and 95.3%
of its original anount of retinol after 52 weeks storage at room
tenperature. Two water-in-oil enulsions, one conprising retinyl acetate and

the other conpwe siatpr-cin+gll patlstisne, mmcpw@glﬁetinyh\ag@ahe %
These tuo wat S Hin T STRE dhe by lPL PaonTRecd, e irpaed.
procedut® usdaving the % w/w comp@sitions set forth m Table 4,
Samples 3 and 4, respectively. These twe water-in-oil
enulsions were prepared by the same general procedure used
to prepare the water-in-oil emulsiens shown in Tables 2
and 3.

i5
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

20 2, respectively. These two oil-in-water emulsions were
prepared by the sane geneﬁal procedure used to prepare the
cil-in-water emulsions shown in Table 1.



to prepare the water-in-oil

enul si ons shown in Tables 2 and 3. For

conpari son purposes, two oil-in-water enulsions, one conprising retinyl
acetafe. and the other conprising retinyl palmtate, were prepared
having the % ww conpositions shown in Table 4, conparative Sanples 1
and 20 2, respectively. These two oil-in-water enul sions were prepared
by the sane general procedure used to prepare the oil-in-water enul sions
shown in Table 1. 31 TABLE 4 Sanpl e~N31 - 1l err]
2[err] 3 4 Aqueous Phase Ingredients 5 Dei oni zed VWater,
g.s - - - - BARLE .4 (70% soln. 0. 00 0. 00
5.00 5.00 Met hyl Paraben 0. 15 0.15 0. 30 0. 30 EDTA,
Na[ err] Smpl@ No. 0. 10 0.10 10 3”0 10 1® 4 Ascorbic Acid
(AA) - redss s 0. 50
0. 50 .00 @gg@QiQ,@ fg@gyl e GI ycoL - 4. 00 4 00 0. 00
0.00 G| Phagegengredi ents Elfacoip E- 200 . 00 .00 5.00
5.00 15 i S 400 0. Q0 3.0 3.00
El facos C- 26 Soth BT D50] sopne | g-08 BB e W Wt
0. 00 0. 00 } HeRhy D @azatim Q0 BHT 0.15 § 0.315 ©.30 10.0230 10.02 0. 05
0.05 Stear oxYtyurgetaly - 0.08.30 [0- @10 | 1000 | 4.59 §O
si |l ane (DOW o Ty —o86—WWax)
10 i Ascorbie Acid (AA) 0.10 8.10 0.10 0.10
§ Cazbopol 934 0.50 ©.50 | 0.00 0.00 &
| Propylen: 1 .00 .00 | o0.00 |
@i' Phase in zed;em‘.a T — T '_'
! Elfacos E-200 0.00 .06 5.00 5.00 @
15 Elfacos ST-8 0.0 | ©0.00| 3.00| 3.00
Elfacos C-26 0.00 .00 ] 6.00{ 6.00 |
i Mineral 0Ll 0.00 | ©0.00] 25.00| 25.00 ‘{\
I | o0.02] 0.02] o.05] o0.08 |
. | stearoxytrimethyl- 0.00| ©0.00| 31.00{ 1.00 |
20 i mllane (Dew Corning g‘
i 580 Wax) .
| Dimethicone, 50 Cetk 1.00 | 100 1.00] 1.00 |
{ propyl Paraben 0.10 | ©.10| o©0.20| 6.20 |
A - |
| Butyl Pazaben 0.0s | ©0.05/ o©.00] 0.00 __
25 J‘ﬁixtusa A .75 | 8.75]| o0.00] o0.00 f
Ml@eel 60 . 0.80 | o0.86] oc.00] o.00 |
| , .20 | 1.20] o000] o0.00 |
{ Dowicil 200 | o©.00 | ©.00 0.10 m 9.10 |
i ¥ \‘ |
Bemyl Aleohol | ©.30 0:3 _0.00 i 0.00 ‘E‘
30 |
35 Cc)mggra tva e



Di net hi cone, 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 25 M xture A 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 0. 00 0. 00 Dowi cel 200 0. 00 0. 00

0.10 0. 10 Benzyl Al cohol 0. 30 0.30 O00  0.00 30

Fragrance 0 25 0.2 39.25 0.25 Retinyl Palmtate

0.00  0.64 00.0 0.76 Retinyl Acetate 0. 397 0. 00 0. 45

0. 00 50% Na%rr Qtﬁe F&M& Tabl% 4, Mixture A éonsis%ed Ggulatgdgong Type

o/ w

st ear oxytr I

Corrpara Ive

ét.éézﬂc

mtatge; 00

mdii <i(FaREsS ?Dowzma % saotsahrorbio

w/ t he “above
Table 4, M ﬂ}iﬁ@tyﬁ @Bﬁ%ﬁ§?‘$8' 0f1 425 5@ goApdist 9?@3/%@%@5‘@1 1228) § ol ei c

acid (Enersoly.238)g ajlﬁfe D'yﬁﬁéﬁ’étét?mékést( Fzm@;s 2489) g
stearic acid

5
thﬁet i £-88eswax;

0.50 g & ear )ﬁt@mmklmwﬂﬁaa@ecetw@wl adwhing ME8OUr Raxy yase psepar ed

b rrixingth | e lentsin a con er. stirrj with
neat. unt 11 anprienste heBSRERL °BL Bel fb CateRR TN RS LA ke g 3,18
pouri ng ghe G*@Ityésw ﬁl@ﬂzhom Xt udExtune o A swas| memted nibys ;miarichgal ko ng

e XL e iRt gn Ul o0 17E0IeB bk 8RS 3! g@sssTe§ﬁ%afi%é& ;CRNLEL RS

for various
i0

s

20

25

30

Into C unce al um num t'u
until all ingredients were liquified and umformly

mixed; pouring the liquified mixture into shallow
containers; and allowing the mixture to cool to ambient
temperature.

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

ZEST RESULTS
f rable | Emul-
4 sien wWes wWes wed % of Original Amcunt of
| Sample i‘rype BHT EDTA | AR Retinyl Ester Remaining
I; Ho. ; _
j ofw 0.02 0.10 0.10 | 1% after 8 days at 50C
2 ofw 0.02 0.10 0.10 | 270 efter 6 days at 50°C
w/e 6.05 0.10 0.10 | 91% after 13 wks at 21
, 58% after 13 wks st 40%C
J 16% after 13 wks at 50°C
& | wio 0.05 | 0.10 | 0.10 | 100%. sfter 13 wks at 21°C
96% after 13 wks at 40T
8590 after 13 wks at 50°C
1 87.3% after2d wks at 2i%C
90% after 26 wke at 40°C
54% after 52 wks at 21°C

a!{}%r ed
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periods at various tenperatures. The enul sions were anal yzed by the
previously nentioned HPLC anal ytical procedure, to determ ne the anount of
retinyl, ester present after the various storage periods. The results of 20
the tests were as follows: Table Emul- 4 si on W % W% W %
% of Original Ampbunt of 25 Sanpl e Type BHT EDTA AA Ret i nyl
Ester Remaining No. 1 o/ w 0.02 0.10 0.10 1%after 6 day at
50[err]C 2 o/ w 0.02 0.10 0.10 27% after 6 days at 50[err]C 3

W 0 0.05 0.10 0.10 91%after 13*wk¥ <t 21[err]C 58%after 13 wks at

40[err]C 16% after 13 wks at 50[err]C 30 0.10
0. 10 100% &8 &ar beseen STEB by tfeﬁstiarﬁﬁ*ﬂ&ﬁm rqié‘*aiw

Zn;) E g:r]l?é glz(ws/ gﬁfattéﬁ[ G idh ?c%niﬁﬁ’ﬁ? Py et Bhy £1£@éthﬁe%0%ﬁ&f E) %ﬁeﬁﬁbﬁvat
test resul ts0 %V\ﬁ%&at@]ﬁ[@rﬁl gﬁ oﬁoﬁ‘aﬁﬁ??igvﬁgbg licéq%a&% ag—ﬁ
ascorbic aoci d cmlg w'éﬁx géﬁdﬁimql%@ouﬁamﬁs \@WE éjnommtalaf&(t@ilxwlone
percent L  Mepthtalplefadle FUn il W Bhc? | TSI il GRS
acetate in th&he chiemiocadt @tmmmmﬁ g’e@nyy}aowetam time hhm@ilhaamda
the chem cal ¢3R! IdpuPdidht 43/ vBEF! Pbor1eS bRUNhEC dthed Hand, the
chemical stability of retinyl acetate was found to be very
good in a water-in-cil emulsion comprising retinyl
10 acetate, BHT, ascorbic acid and EDTA (Table 4, Sample 3).
The test results show that when retinyl acetate is
‘formulated in the mentioned water-in-oil emulision, ninety-
one percent (91%) of the original ameount of retinyl .
acetate is retained after 13 weeks storage at room
15 temperature (21°C), fifty-eight percent (53%) of the
original amount of retinyl acetate is retained after 13
veeks storage at 40°C and sixteen percent (i6%) cf the
original amount of retinyl acetate is retained after 13
wveeks storage at 50°C. |
20
It can also be seen from the test results that an oil-in-
water enulsion comprising retinyl palmitate, BHT, ascorbic
acid and EDTA (Table 2, comparative Sample 2) retained
just twenty-seven percent (27%) of its original amount of
25 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
30 comprising retinyl palmitate, BHT, ascorbic acid and EDTA
{(Table 4, Sample 4). Aes can be seen from the test
results, when retinyl palmitate was formulated in the
mentioned water-in-oil emulsion, 100%, 96% and 85% of the
original amount of retinyl palmitate was retained after 13 |



good in a water-in-oil emulsion conprising retinyl 10 acet at e,
BHT, ascorbic acid and EDTA (Table 4, Sanple 3). ‘The test results show
“that when retinyl acetate is fornmulated in the nentioned water-in-oil
enul sion, ni nety- one percent (91% of the original amount of retinyl
acetate is retained after 13 weeks storage at room 15 tenperature
" (21[err]Q, fifty-eight percent (58% gf the original anount of retinyl
acetate is ret ai ned after 13 weeks storagé€ at 40[err]C and si xt een percent

(16% of the Gidsgh NGLsQIPUN GlogkP!éi¥beBEELRRS {S1EF! AR QP! 538 neeks

storage at 50 t= ¢an seen fest resu hat an
oil -in- wat err@nﬁ&tmbynpr 95i.3§ rand n9l0%p$ﬁn the corbimalsesobnt af d and

EDTA (Tabl e Zpg¢ @iﬁi’f‘at%’l?&i Fuld 3 e:%rﬁﬂ f?@élﬁd@’ﬁﬁ&éﬁe\%‘ Nt

(27% of its or|g| anount of éﬁ tate after 6 days aging
at 50[err]C. agig, &ﬁtr9§ms§@ﬁpﬁ¥ié§utﬁe( capndt 4879, mesgregqtdMady.

pal mtatg in gy & lend-yed naleraﬁoiim,n of Sm@myz 8@41@&&!@%5 fodr{&
contrast,, the chem cal ,sta retlné al'm tate was .f ound

be

excel lent irf® ab@\AEF@PlF‘ﬁdorilft \é‘m:ﬁ?su%%e’& a91pEnpr- SIRE Fﬂﬂ%ﬂamr@
pal mtate, BHzi®g$corbic acid and EDTA (Table 4, Sanple 4) . As can be
seen from the test results, when retinyl pal m'tate was formulated in the
mentioned water-in-oil enulsion, 100% 96% and 85% of the original anount
of retinyl pZEXEMBAR Was retained after 13 34 weeks aging at room
terrpera%¢1re (21[err]C), 40[err]C and 50[err]C, respectively. 97.3% and 90%
of the I gi nal anmount of

A water-in-eil cream composition was prepared accerding to

the following procedure. In a suitable sized glass beaker
held under argon gas blanketing and £fitted with a
stainless steel stirrer 250 g mineral oil, 2 g
15 propylparaben, 60 g £lfacos C-26, 50 g Elfacos E200, 30 g
Elfacos 8T-%3, 10 g stearoxytrimethylsilane, 10 g
dimethicone (50cstk}, and 0.5 g butylated hydroxytoluene
{BHT) were heated toc 80°C and mixed. In a separate glass
container, alsc held under argon gas blanketing and fitted
20 with & stainless steel stirrer, approximately 520 g
deionized water, 50 g sorbitol solution 70%, 3 g
methylparaben, 1 g disodium edetate and 1 g ascorbic acid
vere mixed, adjusted to pH 4.7 with dilute sodium
hydroxide, heated to 80°C. and then added to the first
25 mixture with agitation and under argon blanketing te form
a water-in-oil emulsion. The emulsion was homogenized and
cocled to about 50°C., with mixing and maintaining the
-argon gas blanketing. 1 g Dowiecil 200 preservative and
2.5 g fragrance followed by 3.45 g of retinol were added.
30 Deionized water was added to return the batch weight to
1000 g and the batch was mixed under argon gas blanketing
until uniferm and the temperature was below 40°C. The
finished batch was filled into blind-end aluminum tubes



fetinyl palmtate was found to be retained after 26 weeks aging at room
tenperature (21[err]C, and 40[err]C, respectively. 5 94% of the
.original amount of retinyl palmtate was found to be retained after 52
weeks aging at roomtenperature (21[err]C). EXAMPLE V 10 A water-in-oi
cream conposition was prepared according to the follow ng procedure. In a
suitabl e sized gl ass beaker held under,gargon gas blanketing and
fitted with a stainless steel stirref 250 g mneral oil, 2 g 15

DEOPY! P30S SuFdACTRAE Zb1giikd Eld 2ofse il S ORI o

but yl at ed hyﬁ@ﬁ@@&&ﬁ&ﬂ@he (BHT) were heated to 80[err]C and nixed. In a
separate gl ass contai ner, also held under argon gas blanketing and fitted
20 W t h a{,staJnLess steel stirrer, approximatgly,K 520 g deionized
water, 50 HPUEEEAANS| solution 70% 3 g nethylda¥&8en, 1 g disodi um
edetategand 1 ascorbic acid were m xed, adjusted to pH 4.7 with dilute
sodi um hydr qx eat.ed to 80[err]C and then adde e first 25

m xture mﬁtﬁmiﬂﬁﬁéi] and under argon bl anketing tgz$b?ﬁ$a wat er -i n-oi |
enul si on. ThHeydmtywiahaaesanohdusiroes tearaton] ed to &b888 50[err]C. with
m xi hg and nai argon gas bl anketing. 1 g Dowi cil 200
preservative aﬁ%#%§%§§3¢5%§ rance followed by 3.45 g of retinol were added.
30 Deloméﬁﬁb%ﬁaiﬂsmﬁgtkﬁnkxﬁﬂ% return the batch wei@®® to 1000 g and
the bajgh wagetHasRH B8 2 AR }glaﬁﬂ agketing until gnpherm and the

tenperature was bel ow 40[ err The T1nished batch was filled into
bl i nd-end al uniGRRAXYRAE (E1 acas E200)
PEG-45/dodecyl glycol 3.000
copelymer (Elfacos ST9)
stearoxytrimethylsilane . 1.000
18 dimethicone (50 estk) 1.000
Vitamin A alecchol (retinol)e 0.345
methylparaben , 0.300
fragrance 0.250
propylparaben 0.200
20 Quaternium 15 (Dowicil 200) : 0.100
disodiup edetate 0.100
ascorbic aeid 0.100
butylated hydroxytoluene : 0.050
50% agueocus NaCH q.8. to pH 4.7
25 deionized water - g.8. 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
30 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



-“35 under argon gas blanketing and had the follow ng formulation:

I ngr edi ent % w w m neral oi

25. 00Q hydroxyoctacosanyl hydroxystearate 6. 000 (El facos C26)
sorbitol solution, 70% 5.000 10 met hoxy

PEG 22/ dodecyl gl ycol 5. 000 copol yner (Elfacos E200)

PEG 45/ dodecyl gl ycol . 3.000 copolyner (EIf acos ST9)
st ear oxytri met hyl sil ane =~ 36 -1 000 15 di met hi cone (50

cstk 000 Vitam n A.al coh etin *
034 et hyl FAEIBOR: 9918 8¢ Foon taRperattirey Y FCue Shlnr, ara 94t
0.250 propyl par sbew. After 26 weeks aging, the eBuls@on2@etaifwdt ¢hei um 15

620600 nscor oEgLigHing percentByel’of XU ‘CRFGEARY apgupt, of Fafiinor:

hydroxytolue@@% at reom temperatuﬁb(ﬁﬁﬁ!ﬁzm 4096 . NEis isgexceldepl 4.7
I oni * aII trans (USP) The resulting
mater-|% oi|é§nﬁﬁ§%§ns%§b ﬁdok tﬁgtggggP&&%(ﬁ its original anmount of

‘retinol after 4 weeks aging 30 at roomtenperature (21[err]C). 97.8% of
t he originalgill g retinol was retained after 4 weeks aging at 40[err]C
and 96. 6% of "The orrgfrnal anount was retained after 4 weeks agin at

S0[err]C.  After 13 weeks aging, the emulsion retained
A water-in-oil cream composition was prepared in

10 accordance with the procedure of Example V with the amount
of retinel being increased to 1.25% w/w and consists of
the following ingredients:

Ingredient 3. w/w
15 |
mineral oil 25.000
hydroxyoctacesanyl hydroxystearate 5.000
{Elfacos C€26) _ ,
sorbitol solution, 70% 5.000
20 methoxy PEG-22/dodecyl glycol 5.000
copolymer (Elfacos E200)
PEG-45/dodecyl glycol 3.000
copolyner (Eifacos S5T9)
stearoxytrimethylsilane 1.000
28 dimethicone (50 cstk) 1.000
Vitamin A alcohol (retinol)# 1.250
methylparaben 0.300
fragrance 2.250
propylparaben 0.200
30 Quaternium 18 (Dowicil 200) 0.100
discdiun edetate ©.100
ascorbic acid ' 0.100
butylated hydroxytoluene ©.100

50% agueous NaOH g.8. to pH 4.7



the foll ow ng percentages of

99.1% at ro
-weeks agi ng
ori gi.nhal
This is exc

water-in-oil cream conposition was repared in 10 accordance with
the procedure of Exanple V with the amo#éifit“of retinol being increased to
1.25% w w and ,consi sts of the foll ow ng iqgredients: | ngr edi ent

www 15 ni ed water g.s. to 100.0600 25 000

anount of

om t enper at ur e;

, the emul sion retained the follow ng percentages of
roomtenperature and 92% at 40[err]C

retinal: 97% at

ellent 5 chem ca

hydr oxyoct acoadnyraner Qussear at e
B, zaasisg cmeye pinSaliabian:ff lBpls AP 334 18t o yoo

3. 000 copol wréginallf aomurRTodf s redrioolt rafeenyrgingngor 13 weeks at

solution, 7
5. 000 copol

. : 1 . Vi :
3l ooh %§(rsggﬁﬁf%gh@%%%tg§% %iﬁhékl.ZSO met hyl par aben 1000 Mitamn A

al cohol
0. 300 fragr
0. 200 30

10

i5

20

25

30

anc

A water-in-oil crean

Quarernivym 15 (Dowi ci | 200)

its original
96. 2% at 40[err]C, and 94% at 50[err]C After

stability of the retinol.

composition

anount of -36- retinol:
its

Exanmple VI A

5.000 (Elfacos C26) sorbitol

0. 250 propyl par aben
0. 100

was prepared in

accordance with the procedure of Example V with 0.35g
propyl gallate replacing the butylated hydroxytoluene and
omitting ascorbic acid. The composition consisted of the

following ingredients:

Ingredient

mineral oil

hydroxyoctacosanyl hydroxystearate

(Elfacos C26)
sorbitel solution, 70%-

methoxy PEG-22/dodecyl glycol

copelymer {Elfacos E200)
PEG-45/dodecyl glycol
copolymer (Elfacos §T9)
stearoxytrimethylsilane
dimethicone (50 cstk)
vitamin A alcoheol (retinol)
methylparaben
fragrance
propylparaben -
Quaternium 15 (Dowicil 200)
disodiunm edetate

. propyl gallate

butylated hydroxytoluene -

$ wiv

25.000
5.000

5.000
5,000

3.000

1,000
1.000
0.345
0.300
0.250
0.200
. 0.100
0.100
0.050
0.000

26



'di sadi um edet at e 0. 100 ascorbic acid

0. 100 butyl ated hydroxytol uene 0. 100 50% aqueous NaOH
g.s. to pH 4.7 37 - deionized water g.s. to 100.000 * all-trans
(USP) ‘The resulting water-in-oil emrulsion retained 93% of its original
-anount of retinol after aging for 13 weeks at 5 room tenperature
(21[err]C. A water-in-oil cream conposition was prepared in 10
accordance with the procedure of Exanple ¥gwith 0.5g propyl gallate
repl aci ng the butyl ated hydroxytol uene and omtting ascorbic acid. The

conpositi on c¥daead @leihe followi ng ingredients: 15 ¢.06mgredi ent
% w w m ner al 25. 000 hydr oxyoct acosanyl

ol
hydr oxyst ear atsﬁ% agqueous; NaGj (El fos t&@ﬁ A7 sorbitol soluti on, 70%
5. 000 net hoxy diEGRi22kdodatelr gl ycal.s8. to 1080.0005. 000 copol ymer (Elfacos
E200) PE&4 5/ dodecyl gl ycol 3. 000 copol yner (Elfacos
ST9) 25 st earoxytri net hyl si |l ane ' 1. 000 di net hi cone (50
cst k) 5 The resulting lweterviinewiil rennision (guip9miYion was an

8- ggg met hyl psdlRMite, water-in-oil cream which 30%sfE8GHhANES 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

10 - enulsion was found to retain 79% of its original amount of
retinol after 8 weeks aging at room temperature (21°C}, 58%
after 8 weeks aging at 40°C, and 65% after 8 weeks aging at
50°C. The emulsion was found to retain 77% of its original
amount of retinocl after 13 weeks aging at vroom

18 temperature, 78% after 13 weeks aging at 40°C and 59% after
13 weeks aging at 50°C.

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

28
Ingredient 3 vw/w
rmineral oil 25.000
hydroxyoctacesanyl hydroxystearate 5.000
30 {Elfacos C26)
sorbitel solution, 70% 5.000
smethoxy PEG-22/dodecyl glyceol 5.000

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



30. propyl par aben 0.200 Quaternium 15

(Dowi ci | 200) 0. 100 di sodi um edet at e

.0. 100, propy!l gallate 0. 050 butyl ated

hydr oxyt ol uene ' 0. 000 - 38 ascorbic acid

0. 000 50% aqueous NaOH g.s. to pH 4.7 distilled water g.-S. to
100. 000 5 The resulting water-in-oil enul sion conposition was an

off-white, water-in-oil cream which wed #¥ufd to retain 91%of its original
retinol concentratiqn after 2 weeks ing at roomtenperature (21l[err]Q),
84.8% after 2 wEoRSlyger; BLLAFWS rﬁ@%and 86.8% after 2 weeks aging at
50[err] C. Freakdxytrdndttyds dimd ound to retain 79%0000ts ori gi nal
amount of retj,nol _after 8 ek ing at room tenperat yr 21[err] O, 58%
after 8 week %%cﬁn%d[%&ﬁ%ﬂgnd 65% after 8 vveeks‘u“égloéig at 50[err]C.
The enul si on Widanfiouad atlcohalai frétdiaad) 9 ts origi nal afedA® of retinol
after 13 wee ' om 15 tenperature, 78% af heggd3 Weeks aging at
40[ err] and%ﬁa ter%‘tbléjnovmeks aging at 50[err]C. EXAMPLE VII1I 20 A
wat er - i n- oi | £magsamceconposition was prepared in acef@fince with the

procedur e Oft&ﬁ@ L4p¥g4 h 0.5 g nordi hydroguiaretic g,gebd repl aci ng
t he butyl ale ydroxytoluene ,and omtting the as %ﬁ@c aci d. The

conposi ti on EMRERdRThi1E PP bWiaRP)i ngredi ents: 25 ral oil
25. 000 disodium edetate 0.100
10 nordihydroguiaretic acid _ 0.050
butylated hydroxytoluene 0.000
ascorbic acid : c.000
50% aqueous NaOH g.8. to pH 4.7
deionized water g.8. to 100.000

15 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
20 aging at 40°C and 91.2% after 2 weeks aging at 50°C. The
composition was found to retain 91.2% of its @ri@inal
anount of retinol after &8 weeks aging at room temperature,
72.6% after 8 weeks aging at 40°C, and 50.8% after 8 weeks
aging at 50°C. The composition was found to retain 91.6%
25 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.

30
A water-in-ocil cream composition was prepared in-
accordance with the procedure of Example V with 0.5 g
monothioglycerol replacing the ascorbic acid and omitting



ﬁydroxyoctacosanyl hydr oxyst ear at e 5.000 30 (El facos C26)

sorbitol solution, 70% 5. 000 net hoxy PEG 22/ dodecyl
. glycol - 5.000 copol yner (Elfacos E200) PEG 45/ dodecyl gl ycol

3. 000 39 copolymer (Elfacos ST9) stearoxytrinethylsilane

1. 000 di met hi cone (50 cstk) 1.000 Vitam n A al cohol

(retinol)* 0.345 5 lngrwaggraben

0. 300 fragrance 0. 250 propyl par aben

0. 200 CUate§ﬂguﬁﬁ$§}§Qgg‘E1g€§g£§%}uene. The coﬂp&ggtgbgggbggﬁéiihate

0. 100 10 nor di ogur af I"at ed
hydr oxyt ol ueiethe following ingreg@ie®$sascorbic acid

0. 000 50% agueous NaOH g.s. to pH 4.7 deionized water g.s. to
100. 000 15 _ all-trans (USP) The resulting water-in-oil enulsion
conposi ti onZAEEeLIGAs to retain 96.8%of its origi n@¥¥bunt of retinol
after 8 weeks aging at roomtenperature (21[err]C), 87.6% after 2 weeks 20
aging at 40[err]C.and_.91. 2% after 2 weeks aging at 5 rr]C. The
conposition£%§§ ?guﬂglto retain 91.2%of its origim§§' nt of retino

after 8 weekydagikpocthcbsanylehpdrakystearate? aft er 58 0ggeks agi ng at
40[ err] C, andtégfg%%gfhﬁ%)S weeks

sorbitol selution, 70% 5.000
10 nethoxy PEG-22/dodecyl glycel 5.000
copolymer (Eifacos E200)
PEG-45/dodecyl glycol 3.000
copolymer (Elfacos ST9)
stearoxytrimethylsilane 1.000
5 dimethicone (50 cstk) 1,000
Vitamin A aleochol (retinel)w# 0.345
methylparaben 0.300
fragrance 0.250
propylparaben 0.200
20 Quaternium 15 (Dowiecil 200) 0.100
. disedium edetate _ ' 0.100
monothieglycersl 0.050
butylated hydroxytoluene 0.000
ascorbic acid _ . 0.000
25 50% agueous NaOH g.s. to pH 4.7
deionized water g.s. to 100.800

® all-trans (USP)

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



aging at 50[err]C. The conposition was found to retain 91.6% 25 of its
original anpbunt of retinol after 13 weeks aging at roomtenperature, 69.0%
after 13 weeks aging at 40[err]C, and 59.3% after 13 weeks aging at
50[err]C. EXAMPLE I X 30 A water-in-oil cream conposition was prepared
I n accordance with the procedure of Exanple V with 0.5 g nonot hi ogl ycer ol
repl aci ng the ascorbic acid and omtting 40 the butyl at ed

hydr oxyt ol uene. The conposition consi stedtbf~ t he foll owi ng ingredients

| ngr edi ent % w_w . m_neral _qgjl

25.000 hydr oxJ8cBEcBELAT 8 YRk 29109 A% 40°C, mds?%oéi( pPERE 8 ¥epks
sorbi tol sol usging #0%0°C. The compositiorbw@@l fbind toerktayin 80% of

PEG 45/ dodecyth) JEgpinar tevel o SufhiRof BN VHdAC RS BATRE roams)

st ear oxyt ri neteppsrhture, 62.3% after 13 wedkdOging at didfe, handnes (79

8825% ne?hylp%ggggnls wgekglaggggvaﬁang;ﬁ alCOhOB gggtipgga;nce

0. 250 propyl par aben 0. 200 20 Quat er ni um 15
(Dowi ci | 200) 0. 100 di sodi um edet ate

0. 100

10
A water-in-oil creanm compositién was prepared in
accordance with the procedure of Example V with 1.0 g
sodium metabisulfite replacing the ascorbic acid and
18 consisted of the following ingredients:
Ingredient $ w/w
mineral oil 25.000
20 hydroxyoctacosanyl hydroxystearate 5.000
{Elfacos C26) _
sorbiteol solution, 70% 5.000
methoxy PEG~22/dodecyl glycol 5.000
copolymer (Elfacos E200) _
25 PEG-45/dodecyl glycel ' 3.000
copolymer (Elfacos ST9)
' stearoxytrimethylsilane 1.000
dimethicone (50 cstk) 1.000
Vitamin A alecohol (retinel)® 1.250
30 nethylparaben 8.300
| fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100

discdiuvm edetate 2.100



monot hi ogl ycer ol 0. 050 butyl ated hydroxytol uene

0. 000 ascorbic acid 0. 000 25 50% aqueous
NaOH qg.s. to pH 4.7 deionized water g.s. to 100.000 * all-trans
(UsSP) The resul ti ng water-in-oil emul sion conposition was found 30 to

retain 92.8%of its original anpunt of retinol after 4 weeks aging at room
tenperature (21[err]C) 92.8% after 4 weeks aging at 40[err]C, and 90. 4%
after 4 weeks aging at 50[err]C. The cﬁnﬁ%s‘l’tion was found to retain 90.8%

of its original,Jevel ,of ,retinqgl after 8 weeks aging m t enper at ure,
a1 - 82, 2% 8FqiyR B b@?% at 40[err]C, and 65.%/6%‘?@& 8 weeks aging
a]'E SOEgrr}C. fmmmwﬂrimﬁmh:émnd Eo ret aj[n 80%%)4‘10@ sf?ri gilgal IEveI
of retinol a EQ? agi ng at room tenperature, : after weeks
agi ng at 40[egr%°§h§’§\rll\§ . 7% 5 after 13 weeks agi ng 'a(?%sO[err] C A

wat er -4 n- oi | SU aqrrecusPeSH | on gats tpr@pahell in accordance with the
procedurg of HReqVwiildy 1. 0 g spdi 1d®lggy sul fite replacing the
ascor bi c§ aci‘{§<L nd]leg consi st% of é'ﬁlne fol lowi ng ingredients: nineral

a
oi | ¢ all-trans (USP) 25. 000 20 hydr oxyoct acosanyl
hydr oxyst ear at e 5.000 (El facos C26) sorbitol solution, 70%

22889 rzrgt'hoxy E%%/Zl é%%dg%% l@%' C,Olthﬁ; conposition 537'@050 q%%%%%n%retg@nf acos
96% of its original level of retincl. _

i0
EXAMPLE XX

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

Ingredient | $ wiw

20
mineral oil 25.000
hydroxyoctacosanyl hydroxystearate 5.000
(Elfacos C26) '
sorbitol seolution, 70% 5.000
25 methoxy PEG-22/dodecyl glycol 5.000
copolymer {(Elfacos E200)
PEG-45/dodecyl glycol . 3.000
copolymer (Elfacos BT9)
stearoxytrimethylsilane 1.000
30 dimethicone (50 cstk) - 1.000
Vitamin A alcohol (retinol) - 0.375
methylparaben . 0.300
fragrance 0.250

propylparaben 0.200



copr ymer (Elfacos ST9) stearoxytrinethylsilane 1. 000

di net hi cone (50 cstk) 1.000 Vitam n A al cohol
(retino})* 1.250 30 met hyl par aben

0. 300 fragrance 0. 250 propyl par aben
0.200 Quaternium 15-(Dowi cil 200) 0. 100 di sodi um edet ate
0. 100 -42 sodium netabisulfite 0.100 butyl ated
hydr oxyt ol uene 0. 100 ascogrzol c acid -

0. 000 50% aque dei oni zed r g.s. to
100. 000 * all-t ns %gﬁ) ‘l%f ?DO&%‘E ag| ng, the corrg\ggPR on was found

to retain 96% cfisoddver pgehatel evel of ret| nol. 10 A w8a&P0% n-oil cream
corrp05|t|on “%dl'%eEa&’ﬁgméﬁ?ﬂﬁcggﬁe‘%ﬁ}m@ the procedggg of Exanple V

with 0. 5 sodi um forma e su oxyl at e replacmgthe ascorbic
acid and om tt|%¥t1ﬁ@@§u@y¢§9§ﬁtﬁ§@§®%ytoI uene.  The c8nPBE;

of the folg ow r&@@m@dggﬁas 20 m neral oil
25. 000 hydroxy acosané!g Rggroxysteara e 5. 000 (EI facos C26)

sorbi tol sol uti q.-8. BHpdo”
dei@nized water qg.s8. to 100,000

¢ gll-trans (USP)

ti on consi sted

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

i5 level of retinol after 8 weeks aging at room temperature,
84.4% after 8 weeks aging at 40°C, and 75.7% after 8 weeks
aging at 50°C. The composition was found toc retain 80% of
its original level of retinol after 13 weeks aging at room
temperature, 72.5% after 13 weeks aging at 40°C, and 72.1%

20 after 13 weeks aging at 50°C.

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

30 Ingredient 2 wiw
mineral oil 25.000
hydroxyoctacosanyl hydroxygtearate 5.000

{(Elfaces C26)



25. met hoxy PEG 22/ dodecyl gl ycol 5. 000 copol yner (Elfacos

E200) PEG 45/ dodecyl gl ycol 3. 000 copol yner (Elfacos
. ST9) _stearoxytrinethylsilane 1. 000 30 di met hi cone (50
cst k) 1000 vitam n A al cohol (retinol)*

0. 375 net hyl par aben _ 0. 300 fragrance

0. 250 propyl-paraben 44 - 0. 200 - 43 Quaternium 15
(Dowi ci | 200) 0. 100 di sodi um edet at e

0. 100 sodi “méo%rﬂi%o‘ie@é‘iﬁtigﬂ oxyI ate 0. 0505 baggy! at ed

hydr oxyt ol uene 0.000 5 ascorbic acid

0. 000 50% aqmﬂamﬁaﬂddgﬁwlpﬁwcﬂdel oni zed wat2r908 4 s to

100. 000 * all-t r&ybl ) (¥ faco®E20ul ting water-in-oil enulsion
conposi ti on was nd to retaln 92. 4% of its orlglnalggng t of retinol
f

after 4 weekPEGN4ARddacydmBiNaH ature (21[err] 0 er 4 weeks aging
at 40[erg]C, an@wgger(mﬂm sTgi)ng at 50[err]C The corrposition was
found to retai,n 4% qf S_.0r.d al 15 | evel of t after 8 weeks
agi ng at roorﬁtt t er a weeks aging a gi err]C, and 75. 7%
after 8 mekﬁmmm@(}[w rc:i&k)The conposi tion was fb to retain 80% of

Its original ‘%i%%l aeltdc@: 1 vgeks agi ng at gogy&tenperature,
72.5% after 1 S agl ng a err and 72. 1%

methylparaben 0.300

10 fragrance 0.250
propylparaben 0.200
Quaternium 15 (Dowicil 200) 0.100
disodium edetate 0.100
1,4-diazobicycle-{2,2,2}-octane 0.050

is butylated hydroxytoluene 0.000
ascorbic acid 6.000
50% agueous NaOH g.s. to pH 4.7
deionized water g.s8. to 100.000
¢ all-trans (USP)

20 |
’I’hé resulting water-in-oil emulsion composition was an
off-white cream and was found to retain 91.8% of its
original amount of retincl after 13 weeks aging at xroom
temperature (21°C).

25
‘The following Examples illustrate still further
enmbodiments of the present invention.
EXAMPLE XXX

30

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



200 . after 13 weeks aging at 50[err]C. A water-in-oil cream conposition

was prepared in 25 accordance with the procedure of Exanple V with 0.5
g 1,4 diazobicyclo-(2,2,2)-octane replacing the ascorbic acid and omtting
the butylated hydroxytol uene. The conposition consisted of the
follow ng ingredients: 30 I ngr edi ent %

w w m neral oil _ _ 25.000 hydroxyoct acosany

hydr oxyst ear at e 5.000 (Elfacos Cﬁ%% - 44 sorbitol solution

5. 000 net hoxy PEG. 24 decyl gl ycol 5.00 gol ynmer (El facos
E200) PEG 45/ dodecyT ycol ' 3. 000 copol yner

(El facos ST9) stearoxytrinethylsilane 1. 0. 00 di net hi cone
(50 cstk) 1.000 Vitam n A al coholsg( @i nol ) *

0. 375 mathylparggml eil 0. BEELf%b fragrance

0. 250 propyl phydseKyoctacosanyl hydroxystearate ( 20052820
(Dowi ci | g200)  ¢gpifacos c2§) O 100 dlsodlun1edetate

0. 100 1, 4-di azob o] 0.050 1 but yl at ed
hydroxytoluen§°rg§¥°£ ggiuﬁi°% 000 ascorbic acid 5.300

0. 000 50%)aqum@@ﬁaﬁgCHEGezg/aodéayDFgﬂyécdelonlzed wat &.800 (.S. to

er ni um 15

100. 000 copolymer (Elfacos E200)

PEG-45/dodecyl glycol 3.00¢

io copolymer (Elfacos 8T9)
stearoxytrimethylsilane 1.000
dimethicone {50 cstk) - 1.000
Vitamin A alcochol (retinel)® 0.125
methylparaben . 0.300

i5 fragrance 0.250
propylparaben 0.200
Quaternium 15 {Dowicil 200) 0.100
disodiun esdetate 0.100
sodium bisulfite 0.100

20 -butylated hydroxytoluene 0.100
50% aguecus NaOH g.8. to pH 4.7
deionized water g.s. te 100.000
% all-trans {(USP)

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

30 A water-in-oil cream composition was prepared in

accordance with the procedure of Example V with the
addition of 20 g silicon dioxide to the phase containing
the mineral o¢il and consisted of the £ollowing
ingredients:



*all-trans (USP) 20 The resulting water-in-oil enulsion conposition was an
off-white creamand was found to retain 91.8% of its original anmount of
retingl after 13 weeks aging at roomtenperature (21]err]C. 25 The

folloﬁﬁng Exanpl es i'llustrate  still further enbodi nents of the
present invention. EXAMPLE XIII 30 A water-in-oi-l cream conposition was
prepared in accordance with the procedurgg of Exanple V and consisted of the

foll owi ng ingredients: 45 - mneral oi

25. 000 hydr oxy@eé a;;r”y| hydr oxyst ear at e 5. 06w (El f acos
C26) sorbitol solution, 70% 5. 000 net hoxy
PEG 22/ dodecyl gl ycol 5. 000 copol yner (Elfacos E200)
PEG- 45/ dodecpingtytobil _ 3. 000 1025.00@&opol ymer
Eggfggfi)Sngy&égg§8é¥éébggggxl%&58§§¥§F§%F%tﬁ aIcohoﬁ'fﬁg%?ggl?LnEthlCone
0. 125 nst hyl pa(Bbfacos C26) ' 0.3 00 15 fragrance
0.250 propyl paLabes1 solution, 70% 0. 206,000
methoxy PEG-22/dodecyl glycol | 5.000
' copolymer (Elfacos E200)
PEG-45/dodecyl glycel 3.000
10 copolymer (Eifacos ST9)
gilicon dioxide - 2.000
stearoxytrimethylsilane ' 1.000
dimethicene (50 cstk} . 1.000
vitamin A alcchol (retinel)# 0.345
15 methylparaben _ 0.300
fragrance 0.250
propylparaben 0.200
Quaternium 185 (Dowicil 200) 0.100
disodium edetate ‘ ; 0.100
20 ascorbic acié 0.100
butylated hydroxytoluene 0.050
50% agueous NaOH g.5. to pH 4.7
deionized water g.s. to 100.000
% all-trans (USP)
28 .
The resulting water-in-oil emulsion composition was an
off-white crean.
EZAMPLE XV
30

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,



Quat er ni um 15 (Dowi ci| 200) 0. 100 di sodi um edet at e

0. 100 sodium bisulfite 0.100 20 butyl ated
hydr oxyt ol uene 0.100 50% aqueous NaOH: g.s. to pH 4.7
dei oni‘zed wat er g.s. to 100.000 * all-trans (USP) 25 The resulting
water-in-oil enulsion was an off white 30 A water-in-oil cream

conposition was prepared in accordance wth the procedure of Exanple V
with the addition of 20 g silicon di ox7 dt7 t t he phase containing the

m neral oil d _cqQnsiste h fal.l ow I ngredi e ! 3
nineral oil 2.435 pelysorvate 36, 1'84g Bi%%%%ﬂ{j%r g?(’?og%g’ggg%né?l'
hydr oxyst ear @5g PEG-7 HEdPOfebated QaEtiaro6il26)1%hrGl2vis sdlaehods 70%

5. 000 net hoxy, dgdec I VA = acos
E200) PEG 45#&5&?@%@?9@0&“&&? Octancate, 2°g§%g€°éf8m' éc‘Sfaglé’laynner
(El facos STOP.2i5m EHT dverse deeated to 80°C and mixed. Ip gogeparate

st ear oxyt ri mg S lakadl 1 j e @N 583

! 600 VA G ipee ?gﬁ%?i(’regfi alpp, blanketed AE S eenanopieeel)
0.300 fragratd&h a stainless steel stirrer, O.aEBﬁciSiBB%ggr aé@ﬁg

0.200 Purified Water USP, 0.5g Ascorbic Acid, 0.5g Disodium EDTA
and 1.5g Xanthan Gum were mixed, adjusted to pE 4.7 with
dilute sodium hydroxide Q.8., heated to 80°C and added to

10 the first mixture with agitation to form a water-in-oil
emulsion. The emulsion was homogenized to further refine
the particle size and was cooled to about 50°C with
ordinary mixing. 0.25g Fragrance and 0.9285g Retinol were

~ added and Purified Water was added to returm the batch

18 weight to 500g. The batch was mixed until uniform and the
temperature was about 40°C. The finished batch was filled
into blind-end aluminum tubes under argon blanketing. The
compositicn was a smooth, off-white cream and has the
following formulation:

20
Ingredient 3 wiw
Purified Water, g.s. 100.00
Ci2-15 Alcohols Benzoate .

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

{Arlacel 989) . 5.00
Silicon Dioxide (Cab-0-8il M5} . 4.00
Cetearyl Octancate (Crodamol CAP} i7.00

30 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



Quaternium 15 (Dow cil 200) 0. 100 di sodi um edet at e

0.100 20 ascorbic acid 0.100 butyl ated
hydr oxyt ol uene . 0. 050 50% aqueous NaOH g.s. to pH 4.7
del oni zed wat er g.s. to 100.000 * all-trans (USP) 25 The resulting
wat er-in-oil enul sion conposition was an off-white cream 30 A retinol
cream conposition was prepared according to the follow ng procedure. In a
sui tabl e sized gl ass beaker bl anket ed Wi t48 argon gas and fitted with a
stainless steel stirrer PVP/BE cosene Copol yner, 5g Phenoxyet hanol ,

47 2.45g Pol y¥8rEhpe §’6m i sahr t hi cone, 10g Arlacel & %% 259 PEG 7
Hydr ogenat ed ﬁ@gﬁ,ﬁmqgnstﬁgngﬂ U8pAl cohol s Benzoat e, (B3@52et earyl

Cct anoate, 20 Sl égon Diam de," and 0. 25¢ BHT were heatoe to 80[err]C and
mxed. In a ac gl ass contai ner, also bl anket€ wlth argon gas
and fitted wi EDTAaNaﬁ ainless steel stirrer, approxi@atidy 325¢g
Purified V\at e§ H§P 0.5g Ascorbic Acid, 0.5g D sodium E@T%§nd 1. 5g Xant han
Gum wer e m xe djusted to pH 4.7 with dilute sodi um hydroxide QS.,
heated to 80[ 8HE] C and added to 10 the first mxture@wl®h agitation to
forma water- igps @Fh ngRul sion. The emu| sion was honpgeni zeGst 0 further
refine the parti€le size and was cooled to about 50[err]C with ordinary
m xing. 0.25g Fragrance and 0.9285g Retinol were

Various other features and embodiments of the present

10 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.



‘added and Purified V&ter was added to return the batch 15 wei ght te
500g. The bat %ls\gﬁ@msm@ ﬁde& uni form and the terrperature was about

40[err] C.  The fiam i was filled into blind-end al um num tubes
under argon bl af
has the foll ow he

orrp03|t|on was a srme)th,‘t‘)f“f wh Wam and
20 -Purified V\ater,lq"s"”” i1 HASBEEN

\100 00 C12-15 Al cohols Benzoate 25 ~ 4gFi-nsol viTN) REPLACED

\3-00 PEG 7 Hydrogenat ed Castor Gl (Arlacel 989)

5. 00 SiliconyBagxijde (1@dmedd Sids Mb) 4.00 Cetearyl Cctanoate
(‘Cr odanol CAP) 17.00 30 Arl acel 481

2. 00 PVP/ Ei cosene Copol yner (Ganex V 220) 2. 00 Phenoxyet hanol

(Emer essence 3k160)A skin carel. 6Ompokjitddmat eoﬁ@r@j\iagn & lyater-in-oil
0.49 Dinet hi

(Kel trol A STorf A Z’&tlﬂ@&dsﬁ e&é%‘?th% f(rqq t?n ﬁgsmé é?”igéﬂng‘m

‘0. 1857 Ascor Isfc Vigiamin A alcochol, Vitamin A aldehydeq. tetEﬁTA ach{;at:e}

0.10 5 NaQdeinyl palmitate and mixt
0.05 Fragrance yi p a ures there%g Q%g“ Ouspg?%gr;on

features and BHIGHHGRWPRIsing rekabiliging system selastedpbepni thel v
enuner at ed Wddoul® EdvdBSing of:

i0 a) a chelating agent and at least one oil-soluble
antioxidant;

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

s
e} antioxidant present in eéach of the oil and water
phases of said emulsion;
said composition retaining at least about 60% of said
20 retinoid after 13 weeks storage at 40°C.
2. The skin care composition of Claim 1 wherein the
retinoid is Vitamin A alcochel.
2% 3. The skin care composition of Claim 1 wherein the

wvater-soluble antioxidant is selected from the group
consisting of ascorbic acid, sodium sulfite, sodium
metabisulfite, sodium bisulfite, sodiumn thiosulfite,
sodiur formaldehyde sulfoxylate, isovascorbic acidg,

30 thioglycercl, thiosorbitol, thiourea, thioglycolic acid,
ecysteine hydrochloride, 1,4-diazobicyclo-(2,2,2)-octane
and mixtures thereof.
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ihp§e skilled in the art, all of which may be achi eved w thout departing
f&gronlthe spirit and the scope of the invention as defined by the follow ng
=l ai ms. -49- What is clained is 1. A skin care conposition conprising
‘& water-in-oil emulsion and a retinoid selected fromthe group consisting
®f Vitamin A alcohol, Vitanin A al dehyde, retinyl acetate, retinyl
pal mitate and n1xtures t hereof, said conposition further conprising a
stabilizing system sel ected from the grofff eonsisting of: a) a chel ating
agent and at |east one oil-soluble antioxidant; b) anti oxi dant present in
dach of the & aFtewsidm prazes ermpasitiom 9HnClade ) wheyednel tieng

agent and at yhgasls80Ep 8! Chntabi2ka Nt isexi dallecterd d eRmPOBhE
retaining at |east about 60% wei ght of said retjnoid after 13 wee ?orage

.at 40[ err] C. Consistppgsi@h AR oﬁqj}%ﬂn sodiup npisyiliten t%Qd%‘é@l noi d |
i's Vitamn Am@taaaghmim, Thet&ﬂild@ @r@mrpos@@em@f cl porndiabiepgen the
vvater-s%IubI%g@Etlo ant is_sele 4 fro %u %Econ |st|n of ‘ascorbic
acid, sodium at8odi ﬁﬂ@netjab ?FP &' Thési%e i i0stalgy; Land
thiosulfite, ﬂa&u@@sf ehsxledsthyde sul f oxyl at e, i soascorbic acid,

t hi ogl ycerol, thiosorbitol, thiourea, thioglycolic acid, cysteine

hydr ochl ori de, 1, 4-di-azobicyclo-(2,2,2)-octane and m xtures thereof. -
50 - 4. The $kin Thee shiposiarencohplsiithen woér Claime4 wherein the

wvater-soluble antioxidant is ascorbie acid.
i0
6. The skin care composition of Claim 1 wherein the
oil-soluble antioxidant is selected from the group
consisting of butylated hydroxytoluene (BHT), ascorbyl
palmitate, butylated hydroxyanisocle, a-tocopherol
is phenyl-a-naphthylamine, and mixtures thereof.

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

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

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

3o _

16. The skin care composition of Claim 9 wherein the
chelating agent is selected from the group consisting of
ethylenediamine tetracetic acid and derivatives and salts
thereof.
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:.-water-soluble antioxidant is selected fromthe group consisting of

. ascorbic acid, sodium bisulfite, sodium netabisulfite, t hi ogl ycerol

" .sodi um f or mal dehyde b sul f oxyl at e and 1, 4-di azobicycle-(2
©,2,2,)-octane and m xtures thereof. 5. The skin care conposition of
Claim4 wherein the water-sol uble antioxidant is ascorbic acid. 10 6. The
skin care conposition of Claim 1 wherein the oil-soluble antioxidant s
selected from the group consisting T)fsbu?yl at ed hydroxytol uene (BHT),
ascorbyl palnitate, byt yl at ed hydr ni sole a-tocopherql . 15,

phenyl - a- napghthy |3 n8Xi8n FRF &t ﬁpéq‘%%@/&f? . cé. Clidm sii Pg‘“co%’b%i tion
of Caimb6 whedieiidiwgoi bystlenbl @ampr bxedantd | ehedaylisiged dyetitoxydmd uene.
20 8. The skin, carg c osktion i rel tabilizi
ystem cont AR EANE SPEBRBL AR s Bbn kR EhpSTE A0l etk GRanye O

consi sting csakydemglshone, propyl gallate, nordihydroguiaretic acid and

m xt ur t hereof. 25 9. The skin care conposition of Caim1l wherein
the chelating agent is selected fromthe group consjsting of

et hyl enedi antde tht s&dd i 6afe compTajiting orprising anowatersinradleof,
di hydr oxyet hyhy 3 @Y 41 £ a%éﬁiﬁoiécséae&%@aEf@@aﬁhémwép%éﬁéig ing
t hereof. 30 10. The skin care conmpositiqQn of Cl aim.?9 ereln_the c e? ting
agent is sel @BtBHcapEim drlgpiap, cHhtpaing atdeb¥deentabinyhcacetakeetic
acid and deri@gihy®spangidiité imeraktures thereof, said composition

i0 further comprising a stabilizing system comprising a
chelating agent and at least one oil-scluble antioxidant,
said composition retaining at least about 60% of said
retineid after 13 weeks storage at 40°C.

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

14. The skin ‘care composition of Claim 13 wherein the
oil-soluble antioxidant is selected from the group
20 consisting of h{n:ylated hydroxytoluene (BHT), ascorbyl
palmitate, butylated hydroxyanisocle, a-tocopherol,
phenyl-a-naphthylasine, and mixtures thereof.

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

16. The skin care compositiocn of Claim 12 wherein the

stabilizing system contains at least one antioxidant

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

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

R O R
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. 51 11. The skin care conposition of Claim1 wherein said stabilizing

-system conprises a chelating agent and antioxidant present in each of
the oil and water phases of said enulsion. 12. A skin cats conposition
~conprising ‘a water-in-oil enmulsion and a retinoid selected fromthe group
~.consisting of Vitamn A alcohol, Vitam n A al dehyde, retinyl acetate,
~retinyl palmtate and m xtures thereof- %aid conposition 10 further
.conprising a stabilizing systemconprising a chelating agent and at | east
~one oil-sol @Akkanttherdafi,, sHihvdumethybn giysimensg atiteixst abbd; 60%
- of said retignpl S -TolN SEr1C 15 13. The skin care’
conposition %%%ém%%%évmmgfﬁél ?%tk%e ret ﬁhé&ﬁél s Vitamn A alcohol. 14. The
skin care conposition of Claim13 wherein the oil-soluble antioxidant 1is

sel ect ed frm tfiee BRAWD Gore éﬂﬁmoagb@aﬁeﬁ?hwﬂé@%@e&e
(BHT), scor almtate out Iated dr oxyani sol e, a- oco her ol ,
phenyl - % %%@%eagﬁﬁg|%%d%%¥%§?ﬁ@r§§ e HRouR | Fonsist %%ﬂp@gltlon

of Claim 14 etieybenedbanine tetiraceatith s RN td 0K AR va b1 VebyhAG CSa L ts
hydroxytolqu@ 16 The skih care conposition of Caim12 wherein the
stabilizing ?% contains at | east one antioxidant selected fromthe
group consi sting of hydroqui none, propyl 30 gal | ate, nordi hydrogui aretic

P and o 7 at ¢
therein t he el arpacekdn, dre BEapSdlitE SETBIRIN W MnG T ff1a
et hyl eh@di anphabidie i}ﬁt | SYfahen (EoMmprisesdes vatiedatingl agent and

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

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

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

21, The skin care composition of Claim 20 wherein the
retinoid is Vitamin A alcohol.
25
22. The skin care composition of Claim 20 wherein the
vater-soluble antioxidant is selected from the group
consisting o©f ascorbic acid, sodium sulfite, sodium
metabisulfite, sodium bisulfite, sodium thiosulfite,
30 sodius formaldehyde sulfoxylate, isoascorbic acid,
thieglycerol, thioserbitol, thiourea, thioglycolic aciqg,
‘cﬁst@ine hydrochloride, 1,4-diazebicyclo-(2,2,2)<cctane
and mixtures thereof.
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52 salts thereof, dihydroxyethyl glycine, citric acid,
#m xtures thereof. 18.
““chel ati ng agent
‘tetracetic acid and derivatives and salts thereof.

tartaric acid, and
The skin care conposition of Claim1l7 wherein the 5
is selected fromthe group consisting of ethylenedi am ne

19. The skin care
conposition of daim12 wherein said 10 stabilizing system conprises

a. chelating agent and antioxidant present in each of the oil and water
phases of said enulsion. 20. A skin car&%omposition corrprl sing a

water-in-oil 15 emnul si on andaretllrild selgcqigl&fro ﬁﬁgg
consi sting @3 effhf| skiB: GAHe FERPRE pdPfF Bife
m xtures th%fa%%ﬁ@gﬁubmmn%ﬂmi?ﬁ hes ceepectedg fremabihe zigwn Lgystem
conprising a chel at} agent and, at ea one ant| i dant
said conposishp %Q’U"@g ot ASSCREAG ?3 %%ﬁ%&gggﬁ reﬁ PR att er
&A?;gev\eeks st aiergibidu¥Pieer] C ﬁhi@qmycem ,car e shpusi t | ofvmdaldehydeO
in the r Vi N4A4al h Kiy Dof co I tion
al%m 20 %%%)&lf?% tgéﬁrlsol'l?blééi'% m’éé %antg 242 2 P %ﬁg eaa

from the
gr.oup consi ssixfgpngs ath@rsps sacid, sodiumsulfite, SOdI um net abi sulfite,
sodium bisulfite, sodium thiosulfite, 30 sodi um formal dehyde
sul foxylate, isoascorbic acid, thioglycerol, thiosorbitol, thiourea,

t hi ogl ycol | c2éci dfhey skdit cCATAr GOMRAS ifeion | of, Glaiepedy shexein the
-octane and yaxépLes1hBeecahtioxidant is ascorbic acid.

19
25. The skin care éompasiticn of Claim 22 wherein the
chelating agent is selected from the group consisting of
ethylenediamine tetracetic acid (EDTA) and derivatives and
salts thereof, dihydroxyethyl glycine, ecitric acid,
is tartaric acid, and mixtures thereof.

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

ethylenediamine tetracetic acid and derivatives and salts
20 thereof.

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

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

28. A skin care composition comprising a water-in-oil

emulsion and a retinoid selected from the group consisting

of retinol, retinal, retinyl acetate, retinyl palmitate
30 and mixtures thereof, said composition further comprising

a stabilizing systém comprising antioxidant present in

each of the oil and water phases of said emulsion, said
composition retaining at least about 60% of said retinoid
after 13 weeks storage at 40°C.
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53 23. The skin care conposition of Claim22 wherein the water-sol uble
antioxidant is selected fromthe group consisting of ascorbic acid, sodium
bi sul fite,” sodium netabisulfite, t hi ogl ycerol sodi um f or mal dehyde
5 sul foxylate and 1, 4-diazobicyclo-(2,2,2,)-octane and m xtures
thereof. 24. The skin care conposition of Claim23 wherein the

wat er - sol ubl e antioxidant is ascorbic acid. 10 25. The skin care
conposition of C aim22 wherein the chet &4 ng agent is selected fromthe
group consisting of ethyl enedianmi ne tetracetic acid ED';’Q and d r| vatlves
and salts tR#eofThe gskjnr Sore 5ompgpdilan of &b dwherein the 5. ¢

acidj and m Xtk Bfoidei€£0fitaPin THeaSkiohgiay e conposition of Claim 25
whergin the chel ating agent is selected fromthe group consisting of
et hyl enedi am ne tetracetic acid and derivatives and salts 20 t hereof .

27, The ski ragar ersenphint icuref céhpomiriowene cizdin 28 abheiraing tisystem

conpris a _chelatin agen a ti OXI nt, oi
and wat pha%@gl ?igggt pg%?%ngnggs%i§2§g%%&s%§§% éé c%oﬁﬁ)osﬁé o%lbgm
conprising a ﬁheeg{ieupoimtmﬁs%im afd ascexbisi dacitd ecseditmorsul@ite pup
consi sting of ol , nyl  a r m t at
and m xtures %%gr{en%f sal mulfﬁ%bn furgtaﬁitu eir’%’%?‘%fggéétam%g
systen1conpr|%héggﬁﬁﬁiéﬁbdaﬂﬂiﬁﬁeﬁéﬁﬁamdgﬁﬂﬁﬁcﬁul ﬁt%wmﬂﬁﬁﬁﬁﬁﬂihages
‘of said emul shgpa, S%%ﬂ.o%@ v, ortﬂféébwm;at | @Adubo Ut 003 Dfcopid
retinoid after 13°weeks ra% "at 40£

10 acid, cyste.ine ydroch @m. a, i,4-diazobicyeclo-{2,2,2}~

octane and mixtures thereof.

31i. The skin care composition of Claim 30 wherein the
antioxidant present in said water phase is selected from

is the group consisting of ascorbic acid, sodium bisulfite,
sodium metabisulfite, thioglycerol, sedium formaldehyde
sulfoxylate and 1,4-diazobicyclo-(2,2,2,)-octane and

' mixtures thereof. )

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

33. The skin care composition of Claim 28 wherein the
antioxidant present in the oil phase is selected from the

25 group consisting of butylated hydroxytoluene (BHT),
ascerbyl palmitate, butylated hydroxyanisole,
a-toecopherol, phenyl-e-naphthylamine, and mixtures
thereof. |

30 34. The skin care composition of Claim 33 wherein the
antioxidant present in the o0il phase is butylated
‘hydroxyteluene.
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- 54 29. The skin care conposition of Caim28 wherein the retinoid is

. VMitamn A alcohol. 30. The skin care conposition of  Caim28 wherein the 5
-anti oxi dant present in said water phase is selected fromthe group

consi sting of ascorbic acid, sodiumsulfite, sodium netabisulifite,

sodium bisulfite, sodiumthiosulfite, sodiumforml dehyde sul f oxyl at e,

i soascorbic acid, thioglycerol, thiosorbitol, thiourea, thioglycolic 10

acid, cysteine hydrochloride, 1,4-diazobi®yc¢to-(2,2,2)- octane and ni xtures

thereof. 31. The skin care conposition @f ,claim 30 wherein the antioxi dant

present in s3Bd wAher $hiBe GaFecPeEPRaition £f Clphe FHWhermin sER8y of

?scor Ibidchagi %,taﬁ?,dji@fim{@ Stdgs;j&emi %P%Wﬁ%? adt lsqléaié@, dgm oabz.?,@mamtgdi um
or mal dehyde s X e - di azabi.cycl o- : ., -Octane a

i xtures  nordgpetsll 2rop iy, ghqus, Solad R L 88 Ay shtingta S PraRT el n

t he anti oxi dajafllpkeseniordihpdragtéarphdee acidasent ixtantes thbred® skin
care cprg)osi tion of Claim28 wherein the anti oxidant present in the oil

phase i s selected fromthe 25 group consisting of butylated
hydr oxyt ol uerid. ( BHB , sletor bgare epamppsitdon ofut Miatied 28 further

hydr oxyani sol I il OGOP lgt i nP PR Ekbh aeRt D i %%
m Xt ures therée‘g(ﬁééiio.né ?2 %gasiﬁnrfpa e ﬂcorrposieti on o?k@a{%%3 erei n
the anti oxi dgrnsigitngniof| gthirdenedjaming ctetxacetiiq acdd HEITd)y@sdiene.
derivatives and salts thereof, dihydroxyethyl glycine,
10 citriec aecid, tartaric acid, and mixtures thereof.

37. The skin care composition of Claim 36 wherein the

chelating agent is selected from the group consisting of

ethylenediamine tetracetic acid and derivatives and salts
i5 thereof. |

38. The skin care composition of Claim 28 wherein said
stabilizing system further comprises a chelating agent.
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- 55" 35. The skin care conposition of Claim28 wherein the stabilizing
systen1 contains at |east one antioxidant selected fromthe group

consi gting of hydroquinone, propyl gallate, nordihydroguiaretic acid and

m xt Ures thereof. 5 36. The skino care conposition of Claim 28 further
conprising a chelating agent sel ected fron1the group consisting of

et hyl enediamns tetracetic acid (EDTA)_ g derivatives and salts thereof,

di hydr oxyet hyl glycine, 10 citric aci tartaric acid, and mixtures
thereof. 37, The_ skin cape»co,-05|t|on of Cla|n136"mh§reyn t he chel ating
agent is sel SOPBY-FEEGICFITNOR CINTARHNG SKINGCAE CMPSEREMSani ne tetraceti c

acid and derlvatlves and salts 15 thereof. 38. The skin care conposition,

of Claim28 xRy st em further conprises a chel ating
agent. '

5 Skin care compositions comprising a water-in-oil emulsion

base containing retineoids anad possessing good physical and
chemical stability.
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1. A skin care composition comprising a water-in-oil emulsion and a
retinoid selected from the group consisting of Vitamin A aicohol, Vitamin A
aldehyde, retinyl acetate, ireﬁnyli palmitate and mixtures thereof, said
composition further comprising a stabilizing system selected from the group
consisting of:

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

b) antioxidant present in each of the ol and water phases of said

emulsion; and

c) a chelating agent and at least cne water-scluble antioxidant;

said composition retaining at least about 80% by weight of said retinoid after

13 weeks storage at 40°C.

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 suifoxylate, isoascorbic acid, thioglycerol, thiosorbitol, thiourea,
thioglycolic acid, cysteine hydmchuorﬁde; 1,4-diazobicyclo-{2,2,2)-octane and

mixtures thereof.




