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Thi~ is a continuation~in~part of U.SeSeN. 471,760, filed 

Janu~ry 29, 1990, now pendinqe 

This invention relates to skin care compositions 

cont~ininq retinoids which generally improve the quality 

10 of t.he skin, particularly human. facial skine Mo:ni 

15 

· particularly, the present invention relates to chemically 

6t~ble skin care compositio.ns comprising a. water~in~oil 

emulsion and certain retinoids and to methods for makinq 

such co~positions. 

Skin care compositions containing retinoids have become· 

th~ focm; o:f great interest in recent. yearse Retinoic 

20 acid, also known as Vitamin A acid or tretinoin, is well~ 

known for the treatment. of such skin conditions as acne 

and. p1~od:uct.s containing :ret.inoic acid are commercially 

ava.il~ble in various toms from the Dermatological 

Divi~ion of ortho Pharmaceutical Corporation. such 

25 

30 

products, for example, include Retin A~ creaDs, an oil~in~ 

water e~ulsion of retincic acid containing as an 

oil~soluble antioxidant, but.ylated hydroxyt.oluene (BHT); 

.Ret.in A~ · liquid, a solution of retinoic acid in a 

polyethylene qlycol/ethanol solvent employinq BHT as an 

~ntioxidant; and Retin 

iJlcid in a grel vehicle 

solvent, . hydroxypropyl 

A6 qel, which co~prises retinoie 

comp1~isin9 ethyl alcohol as the 

cellulose as the thickener .or 
•• o:i_ ; 

g~llinq agent and BHT as an antioxidant. 
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The~n~ retinoic acid containin9 products have proven stable 
a:ml capable of provid.i:nq active inq:redient~ after extended 

period~ of storage. 

5 More r~cent.ly, however, wider use of retinoids has been 
suggested for_ treatmeints other than acne s\llch as, for 
example, the treatment of skin ~gainst photoaging and sun 
da~age. Many individuals who have had a qood deal of sun 
exposure in childhood will show the following gross . 

10 cutaneous ~lterations in later adult life: wrinkling,, 
leath~riness, yellowinq, looseness, roughness, dryness, 
~ottlinq (hyperpiqmentation) and various premalignant 
qrowth.s (oft.en subclinical) • · These ehan~es are most 

prominent in light-skinned persons who burn easily and tan 
15 poorly. Tlhese cumulative effects of sunliqht are often 

referred to as ~•photoa9in9".. Although the anatomical 
deqr~dation of the skin is most advanced in the elderly, 
the dest:!!:"uct.ive effects of excessive sun exposure are 
alre~dy evident by the second decade. Serious microscopic 

20 al t~rations of the epidermis llnd dermis occur decades 
before these becomie clinically visible.. Wrinkling, 
yellowing, leatheriness and loss of elasticity are very 
late changes. 

25 The problem of skin aqinq is addressed in U.S. Patent No. 
4,603,146 wherein Vitamin A acid in an emollient vehicle 
is suqqested as a treatment. Further, in U.S. Patent No. 
4,811,805, it is suggested that a number of retinoids are 
us~ful for restorinq and reversimJ sun damage of human 

30 ski:n .. 

When consid~:rinq the use of retinoids in skin care 
products, it is believed that certain retinoids such as, 
for example, retinol {Vitamin A alcohol), retinal (Vitamin 
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A aldehyde) and retinyl esters such as retinyl acetate and 
retinyl palmitate would be preferred over retinoic acid@ 

A preferred for~ is retinole This is because retinal is 

an endoqenous co~pound naturally occurrinq in the human 

body and e~sential for good growth, differentiation of 

Ret.inol is also 

preferred because it has a much larger safety margin than 

other retinoids such as retinoie acid. Additionally, 

exc~ss retinal is stored in the hu~an body largely in an 

10 inactive ester form, e.g. retinyl palnitate and, to some 

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

pr~ferred form, is an active metabolite of retinal and is 

ne~ded for visual functions ·Accordingly, attention has 

turned toward formulat.in9 skin care compositions which 

15 cont.~in these preferred, naturally occurring retinoids. 

In formulating products containinq such retinoid.a, the 

swne properties sought with respect to the retinoic acid 

formulas are desirable for other retinoid cont~ining 

20 compositions. Specifically, much attention is directed 

toward providinq a composition which is aesthetically 

pleasing and which can deliver active ingredients after a 

substantial shelf life. Not surprising, in formulating 

products containin~ such retinoids, the art is led to the 
25 experience gained in the alre~dy existing . formulas 

. containing retinaic acid. Typically, such fo:rmulas 

comprise oil~in-water emulsions wherein the retinoie acid 

is carried within the oil phase find is p1~otected fro:imn 
oxidation by employing an oil~soluble antioxidant@ With 

30 re5pect to the form of the emulsion, oil-in~water 

·emulsions have been preferred in that, as compared to 

water-in~oil eimnulsio:ns for example, they are non~ 

occlusive, non-qreasy, comp~tiblft with other such emulsion 

products, easy to remove from the skin and are regarded as 
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nore aesthetically pleasing 
eco:rm112ical to manuf a.cture. 
stability of t.he active 

as well as being more 
With respect to chemical 

inqredient, it has been 

experienced that the retinoic acid in the oil phase is, in 
th~ wain, well protected by including in such oil phase an 
oil soluble antioxidant& 

Thu~, for example, the aforementioned Retin A~ crea~ is an 

oil~in~water emulsion containing retinoic acid and BHT, an 
10 oil~soluble antioxidant. In U.S. Patent 3,906,108 there 

is disclosed an oil~in~water emulsion of retinoic acid 

whieh may include an oil~soluble antioxidant such as BHT 
or dl-a~tocopherol and a chelatinq agent e.g. 

ethylenediaminetetraacet.ic acid (EDTA).. I:n u .. s. Patent 

15 4,466,805~ a tanning composition is described which may 

include, amonq other inqredients Vitamin A in an oil~in­
water emul~ion eontaininq Vitamin E and citric acid. In 
u .. s. Pat@nt. 4,24·7,547 still another :fonm of a retinoic 

acid cont~ining composition, namely a 9el, is disclosed 
20 and is protected by an antioxidant selected fron the group 

ccm~isting of butylated hydroxytoluene, butylated 
hydroxyanisole (BHA), ascorbic acid (Vitamin C), propyl 
9~llat~, and a~tocopherol (Vitamin E). 

25 The above~described retinoic acid containinq compositions 
h~ve proven to be, or are said to be, chemically stable. 
Therefore, a number of skin care products have appeared in 
the Earketplace incorporatinq other retinoids, includinq 
for example retinol., retinal and :retinyl esters such as 

30 ret.inyl acetate and ·retinyl palmit.ate, and these 

u:rumrprisinqly emulate the formulas of the commercial 

retinoic acid compositions iee@ are oil~in~water emulsions 
protected by oil~soluble antioxidants@ Unfortunately and 
unexpectedly, it has been discovered that for reasons not 
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yet clearly understood, the other retinoids in such 
compositions quickly lose their activity and either 
oxidize or isomerize to non~eff icacious chemical forms 
with the result that the amiount of retinoid actually 
av~il~ble to provide the beneficial effects of the product 
i~ reduced, in an unacceptably short period of time, to an 
ineffective qu~ntity and eventually to only trace 
quantities .. 

10 Generally then, products containin.CJ retinoids have been 
limited to oil~in~water emulsions and., with respect to 
those other than retinoic acid, have suffered from 
chemical instability. In a few instances.,. however, 

products and/or suggestions for products have been made 
15 wh~rei:n ret.inoids sm:h as retinol, retinyl acetate and 

retinyl pal•itate are formulated in water~in~oil 

emul~io:ns. 

Thus, for example, in U.So Patent 4,826,828 it is 
20 suqgested that a stable composition comprising retinal, 

retinyl acetate and :ret.inyl palmitate may consist of 

retinol in a water~in~oil emul~ion wherein the enulsion 
further include two oil .... soluble antioxidants, BHT and BHA. 

25 Further, Avon Products, Inc®, the assignee of U.S. 
4,826,821, sells two skin care products called Bioadvanc.e 
and Bioadvance 2000. Each of these product~ is supplied 
in two bottles, portions of which &re mixed together just 
prior to useu The first bottle contains what is called a 

30 "skin lotionM, while the second bottle contains what is 
called a "fortifier1e. The "skin lotion" is a water~ineoooil 
emulfdon having a numhber of ingredients which includ.e 
w~ter, emulsifiers, silicone and vegetable oils, 
preservatives, emollients and butylated hydroxytoluene 
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(BHT).. The m•fortifier" is a solution which contains a 
number of inqredients including cyelomethicone (a silicone 
oil), denaturecr ·ethanol, an emulsifier (Polysorbate 20), 
retinal, retinyl. acetate, ret.inyl palmitate, BHT and BHA. 
When a specified portion of the llllfortifier•T is added to a 
f!Cp~cified portion of the swskin lotion" and •ixed, there 
re~ults a w~ter~in~oil emulsion which comprises retinol, 
retinyl acetate, retinyl pa.lmit.ate, BHT and BHA, the 
latter beinq oil~soluble antioxidantse The outer package 

10 in which Bioadvance is supplied carries a statement which 
s~yG !!Because BIO.ADVANCE .be9ins to lose effectiveness 
after one month, for maximum benefits, use a fresh supply 
eaeh month ~w. It would appear f1eom this statement that the· 
che•ical stability of the ret.inoids in the mixture of the 

15 ~skin lotion" and the ''forti:fier•m is quite limited. The 
fact th~t in both the BIOADVANCE and BIOADVANCE 2000 
products the "fortifier" ingredients nu.st be mixed. with. 
the ~•skin lotion" inqredient:s immediately prior to use 
indicat~s that the resulting water~in~oil emulsion which 

20 iG applied to the skin also has limited chemical stability 
of one or !lliilOre of the above~mentioned retinal, retinyl 
acetate and retinyl palmitate. 

Further still, U.S. 4,720,353 to Bell ·discloses water~in~ 
25 oil emulsion carriers for various medicaments and drugs 

int~nded for topical application to the skin. Water 
soluble, 111iiliscible or dispersible drugs may be incorporated 
into the aqueous phase of the emulsion. Oil~soluble, 

mi~cible or dispersible drugs may be incorporated into the 
30 oil phase.. Drugs which may be incorporated into the 

e!lliilulsion include derivatives of retinoic acid. 
Inqredients which ~ay optionally be added to the emulsion 
include a preservative such as methyl . paraben, propyl 
paraben or i~idazolidinyl urea or ~n antioxidant such as 
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butylated hydroxyanisole and a water or oil soluble 
vitamin such as vitamin c, tocopherol linole&t.e and the 
like .. 

Still further, EP o 343 444 A2 to Sie~er et al discloses 
c:m~met.ic preparations based on retinyl palmi tate. Example 
l di~closes a niqht creaD in the form of an wat.er~in~oil 
type emulsion comprising retinyl palmitate and butylated 
bydroxyanisole (BHA). Example 4 discloses a w~ter~in~oil 

10 emulsion comprising retinyl acetate and a~Tocopherol 

(Vitamin E)o 

Still further, EP O 330 496 A2 to Batt is directed to skin 
treatment compositions comprisinq ~ topically accept.able 

15 base and an eff eeti ve anount of at least one ester of 
retinol, said compositions beinq useful in the treatment 
of ph.otoaged skin. Example 6 discloses a water .... fn 09oil 
eMulsion comprisinq Vitamin A propionate and BHT, an oil~ 
soluble antioxidant. 

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 
sub~tantial and unacceptable chmimical instability of the 

25 retinal, retinal or retineic esters employed therein. 
Accordingly, there is a need tor a composition in which 
~uch non~retinoic acid retinoids way be provided in a 
chemically stable forn. 

In aeeordance with the present invention, it has now been 
unexpectedly_ found that certain retinoids may be 

successfully stabilized against chemical deqradation by 
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incorporating them into water~in~oil emulsions comprising 
a 8pecif ically defined stabilizing system. For reasons 
which are not clearly understood, stability satisfactory 
for a commercial product has been achievable for certain 

5 specific retinoids only by utilizing a specific form of 
emul~ion, i@e. water~~n-oil, and then, only by employinq 
a ~pecific stabilizing system. 

·Th~ retinoids which can be stabilized against chemical 

10 degradation in accordance with the principle~ of the 

pre~eint invention are retinal (Vita.min A alcohol), retinal 

(Vitamin A aldehyde), retinyl acet~te, retinyl palmitate 
and mixtures thereof. 

15 A~ used herein, the "chemical stability" or mmstability•• of 

~ ret.inoid is defined in terms of the percentage of the . 
sp@eif ied retinoid which is 1~etained in its original 

clh~mical form after the composition ha~ been stored for a 
specified period of time at a specified temperture. Thus, 

20 if the original concentration of all~trans retinal in an 

ab~olute ethanol solution were 0.20' by weight and, after 
two (2) week~ storage at roon temperature (21°C ± l°C), the 

coneentration of all~trans retinal were 0.18t by weiqht, 
th~n the original solution of nll~trans retinal in 

25 ~b~olute ethanol would be characterized as having a 
che1aical stability of ::~etinol of 90t after two weeks 

t1Jtoraqe at rool!iih temperature. In the same fashion, if an 
emul~ion comprising all~trans retinal had an initial 
concentration of 0.30% by weiqht and after storage for 13 

lO we~ks at 40°C had a concentration of all trans~retinol of 

o. 24' by weight, then the oriqinal emulsion would be 

char~cterized as havinq a ehel!iihical stability of retinal of 
80' after 13 weeks storage at. 40°C. . 



Specifically /1 a commercially usable comiposition should 

exhibit a st~bility of at least about 60' of the active 

retinoid(s) ~fter 13 weeks storilge at 40°C.. Preferably 

such conpositions further exhibit a stability of at least 

about soi after 13 weeks storage at room temperature. 

It h~s been discovered that, for the specific retinoids 

which are the subject of this invention only the specific 

emu.l~ion fon, in combination with the selection of a 

10 stability system from those described htil!rein, will produce 

~ueh eo:mnercially stable compositions. 

Accordinqly there is provif,iedl, in accordance with the 

t.eachinqs of the present invention /1 a skin care 

15 composition commprisinq a water~in~oil emulsion and a 

retinoid sel~eted. froa the group consisting of retinal, 

retinal, retinyl acetate, retinyl palmitate and mixtures 

thereof, said composition further comprising a stabilizing 

system selected from the group consistinq of: 

20 

a) a chelating agent and at least one oil~soluble 

antioxidant; 

b) a chelatinq agent and at least one water~soluble 

25 antioxidant; and 

e) antioxidant.present in each of the oil and water 

phases of said emulsion; 

30 said composition retaining at least about 60' of said 

rGtinoids after 13 weeks storaqe at 40°C. 

In a preferred embodiment of the invention, the· skin care 

conposition includes one of the aforementioned retinoids, 



a chelatinq agent, a water~soluble antioxidant and an oil~ 
uoluble antioxidant. Further, in a preferred el!linbodiment 
cf the invention, the composition retains at least about 
goi of such retinoids after lJ weeks storage at 21°c .. 

A~ described above, the composition of the invention is in 
the f~rm of a particular type of emulsion, namely water~ 

10 in~oil. As used herein, the qenerally accepted concept of 
am emulsion applies i.e., an intimate mixture of two 
i~__nr.iscible liquids which remains unseparated for an 
acceptable shelf life (is physically stable) at or about 
room te~perature. Ordinarily /1 when two inmiscible liquids 

15 are meehanieally agitated, both phases initially tend to 
fonm droplets. Thereafter, when the agitation ceases, the 
droplets quickly coalesce, and the two liquids tend to 
s@pau:ate. On the other hand., an emulsion mily be formed 

and physically stabilized and the lifetime of the droplets 
20 in intimate mixture materially i"nereased if a compound, 

referred to as an emulsifier, i• ~dded to the immiscible 
liquid~. Usually only one phase persists in droplet form 
for a prolonged period of time, and this iB referred to as 
the internal phase which i~ (;Urrounded by an external 

25 . phase. An oil~i:n~water emulsion is one in which the 

extern~l phase (also called the continuous phase) 
co~pri~es water and the internal phase (also e&lled the 
di~eontbmous 019 disperse pha~e) comprises an oiL A 
v~ter~in~oil.emulsion is one in which the external phase 

JO co~prises an oil and the internal phase comprises watere 

Mo~t eomnbercial skin care compositions such as the ones 
containing retineic acid are oil-in~water e:mulsion 

sy$tem~. In accordance with the teaching herein it has 
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been discovered that, ·in such oil~in~water emulsion 

systems, certain retinoid compounds, in particular, 

retinol, retinal, and the retinyl esters tend to lbe 

chemically unstable, i.e. they degrad~, either by way of 

oxidation or isomerization, and are, therefore, not 

available to perform in their desired manner. While this 

is .not clearly understood, it is believed that this 

degradation occurs as a result of t~e rapid diffusion of 

oxyqen through the external water phase to the internal 

10· oil phase containing the retinoid, and degradation of the 

retinoid then occurs. Since the diffusion of oxyqen is 

greater in a water phase than an oil phase, an 

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

Precisely why this occurs for certain selected retinoids 

15 and not for others, is not yet understood@ 

The present invention has overcome these difficulties and 

inBtead, provides a water~in~oil emulsion composition 

containing at least one retin.oid compound wherein the 

20 ph.y"sical stability of the emuloion and the chemical 

st.ability of the active ingredients is excellent. 

As described above, the composition of this invention 

employs a chemical stabilizing system selected froa the 

25 group consistinq of 

a) a ch.elating aqent and at least one oil ... soluble 

antioxidant; 

b) a chelating aqent. and at least one water~aoluble 

antioxidan~; and 

c) antioxidant present in each of the oil and water 

pha~es of said emulsion; 
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The wat.er ... soluble antioxidants which &re useful in the 
compo~ition6 of the present invention include ascorbic 

acid, sodiUD sulfite, sodium metabisulfite, sodium 

bisulf'it.e, sodium thiosulfite, sodim1 formaldehyde 

BUlfoxylat.e, isoaseorbic acid, thiog-lycerol, t.hiosorbitol, 
thiourea, thieglycolic acid, cy~teine hydrochloride, 
1, 4 ~diazobicyclo~ ( 2 , 2 , 2) =-octane and mixtures thereof as 
well as ~ny other known water~soluble antioxidant 
compatible with the other conponents of the compositionss 

The oil ... soluble antioxidants which are useful in the 
compositions of the present invention include butylated 
hydroxytoluene (BHT), ascorbyl palmitate, butylated 
hydroxy~nisole (BHA), a-tecopherol, 

15 phenyl~a~naphthylamine, hydroquinone, propyl qallate, 

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 s .. ot based on the weight of the total composition, 

The amount of 

antioxidantfi utilized in the compositions of the present 
25 invention is dependent in part on the specific 

antioxidants selected, the amount of and specific retinoid 
beinq protected and the proces~inq conditions. 

In certain aspects of this invention, the compositions 
30 include a chelating agentu The retinoid compounds of this 

invention are sensitive to metal ions and in particular to 
bi... and tri~valent cations and in certain instances, 
app~ar degrade rapidly in their presence. The chelatinq 
agent for~s a complex with the metal ions thereby 
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inactivating them and preventing them from affecting the 
retinoid compounds. Chelating agents which are useful in 
the compositions of the present invention include 
etbylenediamine tetraacetie acid (EDTA) and derivatives 
and salts thereof, dihydroxyethyl glycine, citric acid, 
tartaric acid, and mixtures thereof. The chelating aqents 
should be utilized in a stabilizing effective amount and 
nay range from about 0.01 to 2.ot based on the weight of 
the total composition, preferably.from about 0.05 to le0%. 

The retinoid compounds which are UBeful in the 
compositions of the present invention consist of Vitamin 
A alcohol {retinol) , Vitamin A aldehyde (retinal) and 
Vitamin A esters (reti:nyl acetate and retinyl palmitate). 

15 These retinoids ltre utilized in the compositions of the 

present invention in a therapeutically effective amount 
that m~y ran9e from about 0.001 to 5.o• by weight of the 
total compooitions, 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 fornat of 
cream or lotion formulations, as desired, by varyinq the 
:relative quantities of the oil and water phases of the 
em1luion.. The pH of the compositions should be in the 

25 range of from about 4 to about 9, and pref er ably from 
about 4 to about 7. 

Minerals oils, animal oils, vegetable oils and silicones 
have •11 been used in cosmetic creams and lotions of the 

30 emulsion typee In addition to such oils,, other emollients 
and surface active agents have been incorporated in the 
enu.l~io:ns, including qlyceryl trioleate, acetylated 
suero~e distearate, sorbitan triolate, polyoxyethylene (1) 
nonostearate, qlycerol Jnonoole~te, sucrose distearate, 
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polyethylene 9lyeol (SO) monostearate, octylphenoxypoly 
(ethyleneoxy) ethanol, deeaqlycerin penta-isostearate, 
sorbitan sesquioleate, bydro:xylat.ed lanolin, lanolin, 

; 

triqlyceryl diisostearate, polyoxyethylene (2) oleyl 
ether, calcium stearoy1~2~1actyl~te, methyl 9lucoside 
sesqu.istearate, sorbitan :monopalnitate, methoxy 
polyethylene glycolE3>22/dodecyl qlyeol copolymer(Elfacos 
1:200), polyethylene 9lyco1 ... 4 S/dodeeyl glycol 

copolymer (Elfacos ST9), polyethylene · qlycol 400 

10 distearate, and lanolin derived sterol extracts, glycol 
stearate and qlyceryl stearate; alcohols, such as cetyl 
alcohol and lanolin alcohol; myristates, such as isopropyl 
ayristate; cetyl palmitate; cholesterol; stearic acid; 
propylene glycol; glycerine, sorbitol and the like. 

15 Thickeners such as natural guns and synthetic polymers, as 
well as preservatives such au; methylparaben, butyl 
paraben, propylparaben and phenoxyethanol, coloring aqenta 
and fraqran.ces also are commonly included in ·such. 
coapositionsD Other active inqredients_sucb as sunscreen 

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

other components of the compositions. 

25 The essence of the present invention is ·not within the 
· specific ·. compcmi t.ion per se of the e:rea:m. or lotion 
fornulation, and any of the aany formulations or 
compositions of the cream or lotion type currently 
utilized in skin care preparations can be employed 

30 provided that it is in a water ... in-oil emulsion and is 
ebenically compatible with the retinoid conpou.nds. The 
ratio of the oil phase of the emulsion to the water phase 
can be froa about 5:95 to 99:10 The actual ratio of the 
t~o ph~ses will depend on the desired final product. 
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The compositions of the present invention can be prepared 
by well~known mixing or blending procedures. Each phase 
of the eaulsion is preferably separ~tely prepared with all 
of the components contained in the appropriate phase 
except it is usually preferred t.o omit the retinoid 
compound@ The emulsion is then formed normally by addinq 
th~ water phase to the oil phase with agit~tion, and often 
the emulsion is cooled down when the retinoid compound is 
added.. It is preferred that the portions be prepared 

10 under an oxyqen depleted atmosphere such as a nitrogen or 
ar9on 9as blanket@ Commercially,, it is envisioned that 
such oxyqen depleted atnosphere may be obtained by 

operatinq under vacuun conditions and that the product be 
stored,, prior to use, in blind~end containers, preferably 

15 alWBintm tubes@ 

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

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

Three oil~in~water emulsions of retinal (Vitan!n A 
alcohol) were prepared having the ' w/w compositions set 
forth in Table 1.. These emulsions were prepared accordinq 

30 to the followin91 procedure@ The ingredients shown under 
the heading HAqueous Phase Inqredients~ were added to a 
first 91lass container equipped with a 11t.ainless steel 
stirrer and heated with stirring to 1s~as0c under an ar9on 
qa~ blanket.. The inc;rec:Uents shown under the heading "Oil 



Phase Ingredients" were added to a ·second 9lass container 
~quipp~d with a stainless ~teel stirrer and heated with 
stirring to about from 85° · to 9C°C under an arqon qas 

blanket. The ingredients shown .under the headinq 
ll'IRetinoid Mixture~' were added t.o a third glass container 

~quipped with a stainless steel stirrer and stirred at 
roe~ temperature under a blanket of argon qas. Stirring 
w~& continued in all instances until uniformity was 
~ehieved. The Aqueous Phase Ingredients at 1s~ascc were 

10 th€!n added to the Oil Phase Inqredient.s. During this 

addition step, the Oil Phase Ingredients were naintained 
at as~go@c with stirring under an arqon gas blanket. The 

mixture of the Aqueous Phase Ingredients and Oil Phase 

In~r~dients was stirred, at a teaperature in the range of 
15 es~gio0c and under the argon qas blanket until a uniforn 

oil~in~water e~ulsion was obtained. After the resulting 
_emul~ion was cooled to about so~53°C, the Retinoid Mixture 

wa~ added with stirring-. The emulsion was blanketed under 
~rgon gas and the temperature was maintained at about 50~ 

20 53°C during the addition of the Retinoid Mixture& After 

th~ addition of the Retinoid Mixture was completed, the 
emulsion was gradually cooled, with stirring and under an 
argon blanket, to room temperature (approximately 21°C). 
The finished emulsion was then transterred under argon gas 

25 bhuillrnting to blind end aluminum tubes (2 ounce size) 
which were promptly c1~imped and tiqhtly capped.. The 

clo~ed tubes were then set aside for determination of 

retinal stability after storage for various tine periods 
tf!t v«lrious temperatures.. Reti:nol deqrades under the 

lO influence of UV liqht. Accordinqly, care mu.st be taken at 

all staqes of the emulsion preparation process to protect 
th~ retinal from. exposure to UV light. This can be 

accomplished by turninq out the lights in the processinq 
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area or by conducting the various handling and processinq 

stftp~ under yellow light. 
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TABLE 1 

Sample 
~l.,_qt1=a~t=i~O=D~~~~~~~~Ab==~ B c 

Water, q. ~-• __ 100\ 
llll=~~~-=~~~~~~~.+=~~~~~=-==~--~--~~==<t 

Prop¥len_! __ ~!¥~~} 

er 934 

Mixture A 

Polysorbate 61 
(Tween 611=----

-

4.00 4 .. 00 ,: 

o.so 0.50 -

- -~ 

8.75 8.75 8.75 
·--·-- --

le20 1.20 1.25 

- ---- - ---- ------

15 Dimethicone 1.00 1 .. 00 1.00 
-~---~---~---·-·---- -- - - . -· ·- ~--

ea.rate 0.80 0 .. 80 0.80 
-

- :-_ .... =~---

Ascorbic Acid o. 00 O. 00 O. 10 
-- ~~=---~~~~~~~~~~~~=t=~~~ 

EDTA o.oo 0.10 0.10 

_B~zyl ~lc~_.!!ol O.JO O.JO: 

_5~~ -~~~~!_ q .. a .. __ i?_H ,4_. ~ _ 

~ethyl Paralben 0.15 0 .. 15 0.15 

Propyl Paraben 0.10 0.10 0 .. 10 
-- - __ -=:-·- --==---

0.05 o .. os ~~~y~ _ Par~p~=n=---=-~~~""'"""*'~_o_.~o~s="=~===1f-->~~~r 
BHT 0.02 0.02 o .. 

·----·· - ---- ----- ---~=-=---=-"~~....,.,..=...fl~~,~===;F= 

FX:~~~m::~~=~~ 0.25 0.25 0 .. 25 

. Retinol (all trans), 1. 00 0.86 0.86 
USP 

- ---

o/w C)_/W o/ 



In the above Table 1, the ingredient. in the Oil Phase 
Ingr@dients designated as Mixture A consisted of 1.50 q 

ayrif;tyl myristate; 1.25 CJ oleic acid. (Emersol 228); 
1.25 g glyceryl stearate (Emerest 2400); 1.25 g stearic 
acid (EmQrsol 132); 1.00 q isopropyl palmitate; 1.00 
st~aroxytrimethylsilane (Dow Corninq 580 Wax); 0.50 
~ynthetic beeswax; o .. 50 q stearyl alcohol; and o. 50 q 

eetyl alcohol., Mixture A was prepared by mixing the 
indicated ingredients in a qlass container, stirring with 

.10 he~t until all ingredients were liquif ied and unifor~ly 
mixed; pouring the liquif ied Dixture into shallow 
containers; and allowing the mixture to cool to ambient 
tempera tu.re. 

15 Concentrations of all-trans retinal in oil~in~water 

samples A, B and c in Table 1 were determined after 
_stor~ge for various time periods at various temperatures® 
Concentrations of retinol and other retinoids 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 hiqh perfornance liquid chronatoqraphy 

{HPLC) procedure in which the chromatoqraph was equipped 
with a reversed phase 5 ~ieron c~s column (25 cm in length 

25 x ~-S mm in dia.neter) and a UV detector at 340mn. The 
~ample to be analyzed was diluted with ~ 6olution of 50% 
by weiqht aetha.nol and sot by weight ethyl acetate to a 
concentration of 18 •icroqrams/•l and the retinoid was 
detected· at l40nm. The qradient mobile phase consisted of 

JO an orqanie portion composed of 5 percent tetrahydrofuran 
in acet:o:nitrile and an aqueous portion consistinq of o. OSN 
aaonium acetate. The sol vent program . has a~ initial 
composition of 70% organic/JO' aqueous which increases 
linearly to 80' orqanic/20% aqueous at 13 minutes, then 



aqain increases linearly to 1oot orqanic at 15 minutes, 
where it stays until 19 l!!linutese After i:njectinq 15 

aicroliters of sa~ple solution into the chromatoqraph, the 
analytical conditions were run at a flow rate of 2 ml/ain 
and thermostatically regulated at 40"C. The retention time 

of retinal (Vitamin A alcohol) is about 6.4 ·minutes.. The 
retention times of retinal (Vitamin A aldehyde), retinyl 
ae~tate, and retinyl palmitate are about 7.5 mins., 10.1 
min~. and 18. 1 mins. , respectively.. The !l!PLC :resu.1 ts were 

10 found to be reproducible to better than a 3' range of 
Btandard deviiiltion •. 

Th@ results were as follows: 

15 Im:: SA~»le==1t: After twenty~six (26) weeks aginq at room 
te~perature (21°C ± 1°C), only 39' of the original ~mount 
of all .... trans retinol was found in the emulBion. After 

twenty~six (26) weeks agi:nq at 40°C, only three percent 

(3%) of the original amount of all~trans retinol was found 
20 in t.he emulsion. It is concluded that an oil~in-water 

emulsion comprising retinol and butylated hydroxytoluene 
(BHT), an oil~soluble antioxidant, does not have 

acceptable retinol chemical stability@ 

25 z...m:_ SA~Pl-~-- ,D: After thirteen (13) weeks aging at room 
t~:mperature, 87' of the oriqinal. amount of all-trans 

r~t.inol wa~ found in the emulsion. After thirteen (lJ) 

w~~ks aqing at 40""C, just four percent (4') of the original 

~Rou.nt of all~tirans retinal was found in the emulsion .. 

30 After thirteen (13) weeks aging at so•c, no amount of all~ 
trans~retinoic acid. was detected in Sample B.. After 
tw~nty~six (26) weeks aqinq at room temperature, fifty~ 

seven percent {57%) cf the original amount of all-trans 
r~tinol was found in the emulsion@ It is concluded that 



.. 

che~ical stability of all~trans retinal in an oil~in~water 
emul~ion comprising all~trans retinal, BHT and disodiun 
EDTA (a chelating agent) does not have acceptable chemical 
ot.~bility@ 

~or ~ample~: After thirteen (13} weeks aging at room 
temperature, ~ixty percent (60') of the initi~l amount of 
all~tr~ns retinol was found in the emulsion, vhile after 
th.irte@n (13) weeks aging at 4o@c, twenty~t.hree percent 

10 (23') ~ll~trans retinol was detected. · No amount of all~ 
trans retinol was detected after Sample C was stored for 
thirteen (lJ) weeks at so•c. 

After twent.y~six (26) weeks aqinq at room temperature, 
15 forty~two percent (42%) of the initial amount of all~trans 

retinal was found in Sample C; after f ifty~t.wo (52} weeks 
aqing at room temperature, thirty~one percent (31t) of the 
initial concentration of all~tra:ns ret.inol remained in 
Sample c. 

20 

Fron the foregoing aging results, it is concluded that the 
chemieal stability of all~trans retinol in an oil-in~water 
enulsion comprising all~tran~ retinal, an oil~soluble 
antioxidant (BHT), a water-soluble antioxidant {ascorbic 

25 acid) and a chelating agent {et.hylenediaminetetraa.cetic 
acid) is commercially unsatisfactory. 

JO Five water~in~oil (w/o) emulsions of retinol (Vitamin A 
alcohol) were prepared having the t w/w conpositions set 
forth in Table 2 8 These emulsions were prepared according 
to th~ following procedure. The ingredients shown under 
the heading .woil Phase Inqredient.s" were added under argon 
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g~s blanketing to a suitable .sized glass beaker equipped 
with a stainless steel stirrer and heated with stirring to 
&O@·C until uniformly mixed. The ingredients shown under 

the headinq "Aqueous ·Phase Ingredientsn were added under 
arqon gas bl~nketing . to a separate qlass container 

equipped with a stainless steel stirrer and heated with 
~tirrinq to 80°C until uniformly mixed. The pH of the 

Aqueous Phase Ingredients was adjusted to 4.7 using 50' 
NaOH. The Aqueous Phase Ingredients at 80°C were added to 

10 the Oil Phase Ingredients, also at 80°C, with agitation to 
form a water~in=oil emulsion, this addition st.ep also 

bein9 done under an argon gas bla.nket. The use of argon 
qas blanketing was continued throuqh the preparation 
proeedure being described. The water~in~oil emulsion was 

15 homog~nized and cooled to about S0°C with stirring. The 

phenoxyethanol and the fragrance were then added to the 
emul~don. The retinol was then added to the emulsion 
which was then gradually cooled until the temperature was 
below 40®C.. The water~in~oil emuls.icn was transferred 

20 under argon 9as ·blanketing t.o small blind~end aluminum 
tu.be~ which were promptly crimped and tightly capped. 

Car~ w~s taken at all stages of the enulsion preparation 

process to protect. the retinal from exposure to 
ultr~violet (U.V.) liqht. As indicated earlier herein, 

25 this c~n be acconbplished by turning- out. the lights in the 
processing area or by conducting the various handlinq and 
proce~~inq steps under yellow light@ 
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20 

Th~ water~in~oil emulsions of Table 2 were stored at 50°C 

for periods of one (1) and two (2) weeks and then analyzed 

by the HPLC technique described earlier herein to 

det~rmine the amount of retinal reMaininq in the samples. 

The result~ of the analysis were as follows: 

' of Origill'llal 
AmoeJ1nt Of 
Retincl 

Wt. ' Rewriaining 
Wt. ' Wt. ' A@corbie Aftttl' Aging 

DHT !DTA Acid at 5C"C 
1 Week 2 Weeks 

-----

l o.oo 0.10 o.oo 90 65 
--- - - - ---

o.os I o.oo 0.10 99 90 
-- ---

i o.oo i -

o.os=4 
0.00 i 

' o.oo o.oo 75 85 
0 -

o.oo o.oo 95 85 
-- ---

o.oo 0.10 9l.!5 70 
- . . . - ·-··-·- - -- -· - - ... - --

The f ollowinq conclusions may be drawn from the above test 

d.~t~: 

A water~in~oil emulsion of retinal containing neither an 

25 oil~soluble antioxidant, a water~soluble antioxidant nor 

a chel~ting agent (Table 2, comparative Sample J) retained 

only 15t of its initial amount of· retinal after one week 

iUJimJ at so@c8 After two weeks aqingr at so0c, the 

ttnalyt.ical results indicated that 85% of the original 

30 a~ount of retinal remained in comparative Sample le This 

figure of 85t was thought to be inaccurate in view of the 

fact th.at only 75t of the origri:nal amount of retinal 

remained aft.er one week a9in9e In any event, the chemical 

stability of retinal is poor and this emulsion cannot be 

JS eon~idered. the basis for a commercial product havingr 

acceptable long term chemical stability of retinol. 



A v&ter~ in~oil emu.ls.ion of retiinol containing a water~ 

soluble antioxidant. (ascorbic acid) but containinq neither 
an oil-soluble antioxidant or a chelatin9 aqent (Table 2, 
comparative Sample 5) was found. to retain 93. St of it.s 
ori9inal concentration of retinal after one week aginq at. 
so®c.. This represented sonewhat of an iwproveDent in 
chemical stability of ret.inol compared to comparative 
Sample 3 of Table 2 under the ~ame storage conditions. 
However, aft.er two weeks storaqe at 50°C, only 70t of the 

10 original a.mount of retinol remained in comparative 
Sample 5, Table 2e In view of the rapid fall off and low 
value~ eompar~tive Sample 5 of Table 2 cannot be the basis 
fer a commercial product having acceptable long ter-a 
eh~mical stability ot retinolo 

15 l 

A water~in~oil emulsion of retinal ccmtaininq an oil~ 

soluble antioxidant (BHT) but containing neither a 
chelating agent nor a water~soluble antioxidant (Table 2, 
conparative sample 4) was found to retain 95' cf its 

20 oriqinal concentration of retinal after one week aqinq at 
50®C and falls off rapidly to a low value of ssi after two 
weeks a9in9 at the sa:me temperature. This represents 
somewhat of an improvement over the che~ical ~tability of 
retinol in comparative Sample J and comparative Sample.s 

25 of Table 2., In view of the rapid decrease in ret.inol 
conce:nt.ratio:ns after two weeks and the relatively low 
quantity retained as retinol at that. t'ime, comparative 
s~mple 4 of Table 2 is not suitable as the basis for a 
commercial product having acceptable chemical stability of 

30 retinolo 

A water~in~oil emulsion of retinol containinq a chelating 
ag~nt (i.e@ ethylenedianinetetracetic acid, EDTA) but. 
neither a water~soluble antioxidant nor a.n oil~soluble 



antioxidant (Table 2, Sample 1) wa~ found to retain 90% of 

its original concentration of ret.i~ol aft.er one week ~ging 

at 50°C and 65' after two weeks 1u3im1 at the sane 

te:mperature. This is poor chemical stability and e:mulsion 

s~mple 1 of Table 2 cannot form the basis for a eoimmcrcial 

product having acceptable lon9 te~ chemical stability of 

retinol. 

A wat~r~in~oil emulsion of 1.4 etinol containinq a:n oil-

10 soluble antioxidant (BHT) and a wat~r~soluble antioxidant 

{~scfirbic aeid) but containing no chelating aqent (Table 

2, Sample 2) was found to retain 99' of itt1 original 

concentration of retinol after one week aging at. 50°C and 

90\ after two weeks aging at the same temperature. This 

15 is good eh~mical stability and hence emulsion Sample 2 of 

Tif!ble 2 could. form the basis for a co11mercial product 

having acceptable long term chemical stability of retinol. 

To summarize, water~in~oil e~ulsions containing retinal 

20 were found to be unsuitable when no chemical stabilizinq 

system wa~ employed (eomparative Sample 3), when only a 

chel~tinq ~qent was employed (comparative Sample 1), when 

only an oil~soluble antioxidant was employed (comparative 

s~l\l!),ple 4) or when only a water~soluble antioxidant was 

25 employed (comparative Sample 5). surprisingly and for 

re~~ons totally unknown to us at this time, when both a 

w~ter~soluble and an oil~soluble antioxidant were e~ployed 

(Sample 2), the resulting eo~position exhibited chemical 

stability. 

30 

EXMPLE III 

W~t~r~in~oil emulsions co~prisinq retinol were prepared 

h~vinq the col!ilpositions 9iven in Table 3.. These emulsions 
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were prepared by the same general procedure used to 
prepare the water~in~oil e:mulsiomi qi ven in Table 2. 
After the water phase inqredients were added to the oil 
phase inqredients as described hereinabove, the remaininq 
ingredients were added to the resulting water~in~oil 

em-ulaio:n in the order set forth in Table J, with retinal 

beinq the last component to be added e As indicated 
e~rlier, the emulsions were prepared under arqon gas 
bhtnketin9 (other inert gases, e.g. ni t:rogen or carbon 

10 dioxide could be used, if desired) to minimize the 

pos~ibility of entraining oxygen durin9 the various mixing 
step~. Measures were taken (as described above) to 
ninimize the expeBure of retinol to UV light. 
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The wate:r~in .... oil emulsions of Table l were· stored for 

various periods of time at various temperatures and then 

analyzed by the HPLC techniqu~ described herein to 

detenmine the amount of retinal renaining therein. The 

5 r~~ults of these tests were as follows: 

10 

- -· -· -· :~-- --·· -- -- ·- - .. - -
~_________. --

. J ~ -cf . Oriqim~l Amo11u11t of 
-· 

T~lti l Wt' EDTA Wt' 
Sampl~ BH~t' Aocorbie ; ReU.nol Re1ilill&inin9 After 13 
lie. Ac: id Weeks Aqi~ 

-·· -· -- -

!i 2l"C 40"C soizc 
;i. 

====<>=~-- ·-===== ... -· ~~- -· 

1 o.os 0.10 o.oo 
,, 

97 '' 13 
~ ;:=- -- - ·-

2 o.oo 0.10 0.10 93 89 0 
·- - -· - -·· ·- ·-

15 J 3 o.os 0.10 0.10 :ll.00 96 94 
-·--=~-.- ---· ·-

' 
·- ·= -

- -· .. = ,.,..;c.;:.: 

20 It can be seen from the above Test Re~ults that water~in~ 

oil emulsions comprisinq retinol /1 a chelating agent and 

either a water-soluble antioxidant or an · oil ... soluble 

antioxidant retain 9reat.er than 90% of their original 

concentration of retinol after being aged for 13 weeks at 

25 room temp@rature (21°C).. These 6ame emulsions retain at 

least about 89% of their original concentration cf retinol 

after being aged for 13 weeks at 40°C .. 

It. will further ·be seen that a water ... in~oil eDulsion 

30 coll!lllprising ·retinal, a chelating aqent, a water~soluble 

antioxidant and an oil~soluble antioxidant (Table 3, 

Sample 3) was found to retain 100t of its original a•ount 

of retinol after ll weeks aqinq at room temperature, 96t 

cf the ori9inal amount of retinol after 13 weeks aging at 

JS 40°C and ''' of the original amount of retinol after 13 

we~ks aging at. !>0°C. The sane emulsion was found. to retain 

~7t of its oriqinal amount of :retinal after 26 weeks 



s;torage at. 21°c, 92:t of its original amount of retinol 

aft~r 26 weeks storage at 40°, and 95.J' of its original 
~mount of retinol after 52 weeks storage at room 
temmp~rature. 

T'do water~in~oil emulsions, one comprisinq retinyl acetate 
and the other comprising retinyl palmitate, were prepared 

10 having the % w/w compositions set forth in Table 4, 

15 

S~imples 3 and 4, respectively 8 

emu.l~ions were prepared by the same general procedure used 
to prepare the water~in~oil emulsions shown in Tables 2 

and J. 

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 Sa~ples 1 and 

20 2, respect.ively. These two oil~in~wate:r emulsions were 

pr~pared by the sa~e general procedure used to prepare the 
oil~in-water emulsions shown in Table 1. 
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In the above Table 4, Mixture A consisted of 1 .. 50 q 
:myristyl myristate; 1. 25 9 oleic acid (bersol 228) ; 
1.25 g glyceryl stearate (Emerest 2400); 1.25 g stearic 
acid (bersol 132); l.00 CJ isopropyl pallllitate; 1 .. 00 
~t~aroxytrimethylsilane (Dow Corning 580 Wax); 0.50 
synthetic beeswax; o. so cz stearyl alcohol; and o. 50 9' 
cetyl alcohol.. Mixt.ure A was prepared. by nixingr the 
indic~ted ingrredients in a qlass container; stirring with 
h~at until all ingredients were liquif ied and uniformly 

10 mixed; pourinq the liquified. mixture into shallow 
containers; and allowing the lllixture to cool to a~bient 
temperature .. 

The~e four emulsions, after being packed off into closed 
15 tvo~ounce alu!Ubinum tubes, were stored for various time 

p~riods at various temperatures. The emulsions were 
an~lyzed by the previously mentioned HPLC analytical 

20 

25 

30 

procedure, to determine the amount of 
pre~ent after the various storage periods. 
the tests were as follows: 

retinyl ester 
The results of 

1J!St UIW..t.1 

r;:1~ 
.. -· --· ··- -

bul~ 51" I .. 10~ Wt\\ Wtts Wt\\ ' of Original ~nt of 
if Typ@ DHT J:DTA AA IR6ttinyl !£•tar: Jleuinin9 . ; 

-· -- . - -- - ·---· ·- - -- --

1 o/'! 0.02 0.10 0.10 1' aft.or ~ d~yg ~t SO"C 
:11 -· - - -- -- ---- - . - --

11 2 o/w 0.02 0.10 0.10 27\ aftcar G da~ __ at 50"C 
~- --- - - ·-- --·- ~-· 

l w/o 0.05 0.10 0.10 91' Bfter ll wku at 2l"C 
58\ aftor U wk~ Bt 40"C 

. I 16\ After U wkli at 50"C i 
' -·-· - ·-- =- ... ::: 

I 

~ w/o 0.05 c.10 c.10 100\.~fter U wk~ At 2111C 
I 

,,, 1.ftor U vk1 ~t 4011C ; 

85\ after U wk® at 50-C 
; . 97.lt &fter26 wk11 at 21-C 

\1 901.) dtor 26 wits; at 4C"C 

~ 94\\ dter 52 wk1 ~t 21-C 
. --- . --· -
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As can be seen from the above test results. t.he oil~in­
vater emul~ion comprisinq retinyl acetate, BHT, ascorbic 
acid and EDTA (Table 4, comparative Sample 1) retained 

only one percent (1%) of its. original amount of retinyl 
acetate after 6 days aging at 50°C. Thus it is seen that 
th~ chemical stability of retinyl.acetate in the oil-in~ 
vat@r emulsion is very poor. On the other hand, tbe 
che~ieAl stability of retinyl acetate was found to be very 
good in a w~ter~in~oil emulsion comprising retinyl 

10 &cetate, 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 emulsion, ninety~ 
one percent (91t) of the original amount of retinyl 

acetate is retained after 13 weekG storage at room 
15 temperature (2l@C), fifty~eiqht percent (58%) of the 

original amount of retinyl acetate is retained a:fter lJ 

veeks storage at 40°C and sixteen percent (16'0 cf the 

original amount of retinyl acetate is retained after ll 
veeks storage at 50°C .. 

20 

It can also be seen from the test results that an oil~in~ 
w&ter emulsion comprising retinyl palmitate, BHT, ascorbic 
acid and EDTA (Table 2, comparAtive sample 2) retained 
ju~t twenty~seven percent (27t) of its oriqinal a~ount of 

25 retinyl palmitate after 6 dftys aqin9 at so•c. Thus, it is 
seen that the chemical stability of retinyl palaitate in 
an eil~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 conprisinq retinyl palmitate, BHT, ascorbic acid and EDTA 
(Table 4 , Sample 4) .. As can be seen f'ron the test 

results, when retinyl palmi tate was formulated in the 
•~ntioned water~in~oil emulsion, 100%, 96% and BS' of the 
ori9inal amount of retinyl palmitate was retained after 13 



veeks aging at room temperature (21°C), 40°C a.nd so0c, 
respectively. sn.J' and 9t>'1 of the original amount. of 
retinyl palmitate was found to be retained after 26 weeks 
aging at roo!m temipera.t.u.re (21"C), and 40°C, respectively. 

5 94' of the original amount of retinyl palmitate was found 

to be retained after 52 weeks a9in9 at roo~ temperature 
(21°C) e 

10 

A water~in~oil cream compo5ition was prepared accordi:nq to 
the followinq procedure. In a ~uitable sized qlass beaker 
held u:nd~r arqon gas blanketing and fitted with a 

~tai:nless steel stirrer 250 q :mmineral oil, 2 q 

15 propylparaben, 60 q Elfacos C~26, SO 9 Elfacos E200, JO 9 

Elfacos ST~9, 10 g stearoxytrimethylsilane, 10 g 

dimethicone (50cstk), and 0.5 9 butylated hydroxytoluene 
(BUT) wer~ heated to so 0 c ~nd mixed. In a separate glass 
container, also held under argon gas blanketing an~ fitted 

20 with a stainless steel stirrer, approximately 520 q 

deioni~ed water, 50 9 sorbitol solution 70%, J q 

methylparaben, 1 q disodium edetate and 1 g ascorbic acid 
were mixed, adjusted to pH 4.1 with dilute sodium 
hydroxide, heated to 80°C. and then added to the first 

25 mixtur® with aqitation and under arqon blanketing to for~ 
a w~ter~in~oil emulsion. The emulsion was homogenized a:nd 

cooled to about 50°C. with mixinq and maintainin9 the 

-argon gas blanketing. l 9 Dowicil 200 preservative and 

2@5 g fragrance followed by 3e45 g of retinol were added. 
JO D~.io:nized water was added to return the batch weight to 

1000 9 and the batch was mixed under argon qas blanketing 

until uniform and the temperature was below 40°C. The 
fini~hed batch was filled into blind~end aluminWlll tubes 



10 

15 

20 

25 

under argon gas blanketinq and had the following 
formulation: 

:mineral oil 
hydroxyoct~cosanyl hydroxystear~te 

(Elfaeos C26) 

~orbit.pl solution, 70' 
methoxy PEG-22/dodeeyl 9lyeol 

copolymer (Elfacos E200) 
PEG~45/dodeeyl qlycol 

copolymer (.Elf a.cos ST9) 
stearoxytrimethylsilane 
di~ethieone (50 cstk) 
Vita•in A alcohol (retinol)* 
methylpa.raben 
f rac;rance 
pro:pylparaben 
~aternium 15 (Dowicil 200) 

disodium edetate 
ascorbic acid 
butylated hydroxytoluene 
soi aqueous Na.OH 
deionized vater 
~ a.ll~trans (USP) 

q.s .. to pH 4.7 
q.s .. to 100.000 

25.000 

6.000 

5.000 

5.000 

3.000 

1.000 

1.000 

0.345 

0.300 

0 .. 250 

0.200 

0.100 

0 .. 100 

0.100 

0.050 

The reBulting water~in~oil emulsion was found to retain 
100% of its ori9ina.l a.mount of retinol after 4 weeks aqinq 

30 mt room temperature (21°C). 97.8% of the original amount 

of retinol was retained after 4 weeks a9 inq at 4 0°C and 
96.6% of the original amount was retained after 4 weeks 
agin at souc8 After 13 weeks aqinq, the emulsion retained 

the following percentages of its original anount of 



l'®t.inol: 99.1% at room tenperature; 96 .. 2% at 40°C; and 94% 

at 50°Co After 26 weeks aqing, the emulsion retained the 

fellowing percentages of its original anount of retinol: 

91' at. roam temperature and 92t at 40°C.. This is excellent 

ch@mical stability of the retinal& 

A wat.er~in~oil crea:m composition was prepared in 

10 accordance with the procedure of Example V with the amount 

of r@tinol being increased to 1.2st w/w and consists of 

the followinq ingredients: 

15 

20 

30 

mineri:ll oil 
hydroxyoctacosanyl hydroxystearate 

(Elfacos C26) 

sorbit.ol solution, 70' 
methoxy PEG~22/dodecyl glycol 

copolymer (Elfacos !200) 

PEG~~5/dodecyl glycol 

copolymer (Elf acos ST9) 

~te~roxytrimethylsilane 

dimethicone {50 cstk) 

Vit~min A alcohol (retinal)~ 

methylparaben 
fragrance 
propylparaben 

Quat~rniun 15 (Dowicil 200) 
dt&odium edetate 

aseorbic acid 
butylated hydroxytoluene 

q.s. to pH 4e7 

25.000 

5.000 

5 .. 000 

s.ooo 

l.000 

1 .. 000 

l.000 

1.250 

0.300 

0.250 

0.200 

0.100 

0.100 

0 .. 100 

0 .. 100 



deioniz~d water 
~ all~trans (USP) 

q.s .. to 100.000 

The re~ulting water~in~oil emulnion retained 93' of its 

oriqinal amount of retinal after aging for 13 week6 at 

roon temperature (21°C). 

A wa.ter~in~oil cream composit.ion was prepared in 

10 accordance with the procedure of Example V with o. Sg 

propyl 9allate replacing the butylated hydroxytoluene and 

onitting ascorbic acid. The composition consisted of the 

following ingredients: 

15 

25 

mineral oil 
bydroxyoctacosanyl hydroxystearate 

(Elfacos C26) 
sorbitol solution, 70%· 
methoxy PEG~22/dodecyl qlycol 

copolymer (Elfacos E200) 
PEG~45/dodocyl glycol 

copolymer (Elfacos ST9) 
stearoxytrimethylsilane 
di~et.hicone (50 cstk) 
Vitamin A alcohol (retinol) 
methylparaben 
f ra.grrance 
propylparaben 
Qu~ternium 15 (Dowicil 200) 
cU~odliun ed.etate 

propyl 9allate 
butylated hyd.roxytoluene · 

25.000 

5e000 

5.000 

5.000 

3.000 

1 .. 000 

leOOO 

0 .. 345 

OeJOO 

0.250 

0.200 

0.100 
0.100 

o.oso 
o.ooo 



·' 

ascorbie acid 
SO' aqueous NaOH 
di~tilled water 

q.s .. to pH 4.7 
q.s. to 100.000 

o .. ooo 

Th~ re~mltinq water=in~oil emulsion composition was an 

off~white, water~in~oil cream which was found to retain 
91t ©f its original retinol concentration after 2 weeks 
~9inq &t room temperature {21°C), 84 .. 8, after 2 weeks aqinq 
~t ~0°c and 86. si after 2 weeks aqing at so@c.. The 

10 . emulsion was found to retain 79% of it~ original amount of 
retinal after 8 weeks aging at room temperature (21.°C), 58% 

ttfter e weeks aqinq at 4o@c, and 65i after 8 weeks aqinq at 

so@c.. The emulsion was found to retain 77l of its original 

amount of retinol after 13 weeks aging at room 
15 t.emper~tu.re, 78% after 13 weeks aging at 40°C and 59' after 

lJ weeks aging at. 50°C. 

20 A water~in~oil cream composition was prepared in 

~ecordance with the procedure of Example V with O. 5 q 

nordihydroguia.retic acid replacing the butylated 
hydroxytoluene and omitting the ascorbic acid. The 

e~mposition consisted of the following inqredient.s: 
25 

JO 

mineral oil 

hydroxyoetacosanyl hydroxystearate 

{Elfacos C26) 
~orbital solution, 10% 

m~thoxy PEG~22/dodecyl glycol 
copolymer (Elfacos E200) 

PEG~45/dodecyl glycol 

25 .. 000 

5.000 

s.ooo 
5.000 

l.000 



.• 
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copolymer (Elfacos ST9) 

stearoxytrimethylsilane 

dimethicone {50 cstk) 

Vitamin A alcohol (retinal)~ 

:m~thylparaben 

frtMJram:e 

propylparaben 

Quaternium 15 (Dowicil 200) 

disodium edetate 

nordihydrc9Uiaretic acid 

butylated hydroxytoluene 

ascorbic acid 

SOt aqueous NaOH 

deionized water 
q.s. to pH -.t .. 7 

q.s. to 100.000 

1.000 

1.000 

0 .. 345 

0.300 

0 .. 250 

0 .. 200 

0 .. 100 

0 .. 100 

0 .. 050 

o .. ooo 
o .. ooo 

15 ~ all~trans (USP) 

The resulting water~in~oil emulGion composition was found 

to r~tain 96.&t of its original amount of retinol after 2 

weeks aging at room temperature (21°C), 87s6% after 2 weeks 

20 aging at 40°C and 91 .. 2t after 2 weeks aginq at so•c.. The 

composition was found to retain 9lo2% of· its oriqinal 

amo~nt of retinal after 8 weeks aging at roon temperature, 

72@6' ~fter I weeks aging at 40°C, and so.at after 8 weeks 

aging at 50°C. The composition was found to retain 91.6' 

25 of its oriqinal amount of retinol after 13 weeks aqing at 

room temperature, 69.0' after 13 weeks aging at 40°C, and 

5993% after 13 weeks aging at so•c@ 

30 

A wttter ... in~oil cream composition was prepared in· 

accordance with the procedure of Example V wi.th o.s g 

monothioqlyeerol replacinq the ascorbic acid and oDitting 
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15 

20 

25 

the butylated hydroxytoluene. The composition consisted 
of the following ingredients: 

mineral oil 25.000 

hydroxyoctacosanyl hydroxystearate 
(Eltacos C26) 

~orbital solution, 70% 
methoxy PEG~22/dodecyl glycol 

copolymer (Elfacos E200) 
PEG~45/dodecyl qlycol 

copolymer {Elfacos ST9) 
stearoxytri~ethylsilane 

dimethicone (50 cstk) 
Vitamin A alcohol (retinal)~ 

methylparaben 
fra.9ra:nee 
p:ropylparaben 
Quaternium 15 (Dowicil 200) 

. disodium edetate 
monothioqlycerol 
butyl@ted hydroxytoluene 
ascorbic acid 
50% i!lqueous NaOH q.s. to pH 4.7 
deionized water q.s. to 100 .. 000 

~ all~tra.ns (USP) 

s.ooo 

5.000 

5.000 

3.000 

1 .. 000 

1.000 

0.345 

0.300 

0.250 

0.200 

0.100 

0.100 

0 .. 050 

o.ooo 
o .. ooo 

The resultinq water~in~oil emulsion composition was found 
JO to retain 92.Si of its ori9inal amount of retinal after 4 

weeks aging at room temperature (21°C), 92.&t after 4 weeks 
aq inq at 4 0°C, and 9 O. 4' after 4 weeks aq ing at S0°C. The 

eompo~ition was found to retain 90 .. 8% of its oriqi:nal 
lev~l of retinol after 8 weeks aqing at room temperature, 



12.4' after I weeks aging at 40°C, and 65el' after I weeks 
a9inq at so•c. The composition was found to retain sot of 
its original level of retinal after ll weeks aqin9 at room 
te~perature, 62.3\ after 13 weeks aqinq at 40°C, and 65.7% 
after lJ week~ aqing at 50°C. 

A wa.te:r~in~oil cream composition was prepared in 
accordance with the procedure of Example V with 1. o 9 
sodium netabisulf ite replacing the ascorbic acid and 

15 con~isted of the following in~redients: 

mineral oil 25.000 

20 hydroxyoctacosanyl hydroxystearate 5.000 

(!lfacos C26) 
6orbitol solution, 70t 5.000 

methoxy PEG~22/dode~yl glycol 5.000 

copolymer (El~acos E200) 

25 PEG~45/dodecyl qlyeol 3 .. 000 

copolyner {Elfacos ST9) 

· st~~roxytrimethylsilane 1 .. 000 

dimethicone (50 cstk) 1 .. 000 

Vitamin A alcohol (retinel)ti 1.250 

30 net.hylpnraben. 0.300 

f ragra:nce 0 .. 250 

propylpar~ben 0.200 

Quaterniu:m 15 (Dowicil 200) 0.100 

di~cdium edetate 0 .. 100 



f 

10 

scdiUiil metabisulf ite 
butylated hydroxytoluene 
ascorbic acid 

- 42 -

50t aqueous NaOH 

d~ionized water 
q.s. to pH 4.7 
q.s. to 100.000 

o all ... trans (USP') 

0.100 

0 .. 100 

o .. ooo 

After 13 weeks a9in9, t.he eonposition was found to retain 

96' of its oriqinal level of retinals 

A water~in ... oil cream composition was prepared in 

aeeord(l:nce with the procedure of Example V with o.s 9 

15 sod.iwt formaldehyde· sulfoxylate replacing the ascorbic 

acid and omi ttinq the butylated bydroxytoluene~ The 

eo~position consisted 9f the following ingredients: 

JMl:~SU.!!nt l~ 

20 

mineral oil 25.000 

hydroxyoctacosanyl hydroxystearilte 5 .. 000 

(Elfacos C26) 

aorbitol solution, 70% 5.000 

25 methoxy PEG-22/dodecyl qlyeol 5.000 

copolyner (Elfacos E200) 

PEG~45/dodecyl glycol l .. 000 

copolymer (Elfacos ST9) 

Btearoxytrinethylsilane 1 .. 000 

30 dimethieone (50 cstk) 1.000 

Vitamin A alcohol (retinal)* 0.375 

metbylpa:ra.ben O.JOO 
.fragrance C.250 

propylparaben 0.200 



-· . ,. 

~ 43 E9 

Qu~terniw.1 15 (Dowicil 200) 
disodium edetate 
sodium formaldehyde sulf oxylate 
butylated hydroxytoluene 
a~eorbic acid 
50% llqueous NaOH 
deionized water 
~ all-tranB (USP) 

q .. s. to pH 4.7 
q .. s. to 100.000 

0.100 

0.100 

0 .. 050 

o .. ooo 
o.ooo 

10 The resulting water-in~ail emulsion composition was found 
to retain 92.4' of its original a•ount of retinal after 4 
weeks aqinq at room temperature (21°C). 98t after 4 weeks 

aqinq at 40°C, and 92' after 4 weeks aqinq at 50°C.. The 

composition was found to retain 84. "' of its original 
15 level of retinol after 8 weeks aqing at room temperature, 

84.4% after I weeks aging at 40°C, and 75.7t after 8 weeks 
aging at SO°C. The composition was found to retain sot of 
its original.level of retinal after 13 weeks aginq at room 
temperature, 72.St after 13 week~ aqinq at 40°C, and 72.lt 

20 after 13 weeks aging at so•cG 

IDKPLE _ x:n; 

A water ... in~eil cream composition was prepared in 

25 accordance with the procedure cf Example V with o.s g 1,4 
diazobicyclo ... (2, 2,. 2) ... octane replacing the ~scorbic acid 
and · omittinq the butylated hydroxytolmme. The 

co~position consisted of the following ingredients: 

30 

min~ral oil 
hydroxyoctacosanyl hydroxystearate 

(Elfacos C26) 
Q 

25 .. 000 

s.ooo 
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30 

sorbitol 6olution 

methoxy PEG~22/dodecyl glycol 

copolymer (Elfaeos E200) 

PEG~45/dodecyl 9lycol 

copolymer (Elfacos ST9) 

st~aroxytrimethylsilane 

dimethicone (SO cstk) 

Vitamin A alcohol (retinol)v 

Det.hylparaoon 

f rag-rance 

propylparaben 

Quaterniwn 15 (Dowicil 200) 

di~odiwnri edetate 

1,4~diazobicyclo~(2,2,2)~octane 

butyl~ted hydroxytoluene 

a~corbic acid 

50' aqueous NaOH 

deionized water 

~ all~trans (USP) 

q.s. to ·po 4.7 

q.s. to 100 .. 000 

5.000 

5.000 

3 .. 000 

1.0.00 

1 .. 000 

0 .. 375 

0.300 

0.250 

0.200 

0.100 

0 .. 100 

o .. oso 
o.ooo 
o.ooo 

The ·resultinq water~in~oil emttlsion composition was an 

of:f~white cream and was found t.o retain 91.1' of its 

original amount of retinal after 13 weeks aqinq at roolll 

temperature (21°C). 

ThG following Exa:mples illustrate still further 

embodiments of the present invention. 

A water~in~oil crean composition was prepared in 

accordance with the procedure ol Example V and consisted 

of the following ingredients: 



Jdneral oil 

hydroxyoctacosanyl hydroxystearate 

(Elf acos C26) 

~orbitol solution, 70% 
m~tboxy PEG~22/dodecyl 9lycol 

copolyner (Elfacos E200) 
PEG~45/dodeeyl glycol 

10 copolymer (Elfacos ST9) 

lS 

20 

st~~roxytrimethylsilane 

dim~thicone (50 cstk) 
Vitamin A alcohol (retinol)~ 
methylpar~ben 

fr~c;rance 

propylparaben 
Quaternium 15 (Dowicil 200) 

disod.ium edetate 
~odium biaulfite 
butylated hydroxytoluene 

50% aqueou~ NaOH 
deionized water 
~ all~trans {USP) 

q .. s. to pH 4.7 

q.s. to 100.000 

J W/W, 

25.000 

5.000 

5.000 

5.000 

3.000 

l.000 

1.000 

0.125 

0 .. 300 

0.250 

0.200 

0 .. 100 

0.100 

0.100 

0.100 

25 The resulting wateroain-oil emulsion waR an off white 

er~am. 

30 A Wt\ter~in;..oil cream . composition was prepared in 
accordance with the procedure of Example v with the 

~ddition of 20 g silicon dioxide to the phase ccmtaininq 

the mineral oil and cmru~isted of the following 



y..,....,.,.,...,.A~ ........ + 
~ 

mineral oil 
hydroxyoctacosanyl hydroxystearate 

(Elfacos C26) 

sorbitol solution; 70' 
nethoxy PEG~22/dodecyl glycol 

copol~er (Elfacos E200) 

PEG~45/dodecyl glycol 

25.000 

6.000 

s.ooo 
5.000 

J .. 000 

10 copolym~r (Elf acos ST9) 

15 

silicon dioxide 
stearoxytrimethylsilane 

di~ethicone (50 estk) 

Vitanin A alcohol (retinol)* 

D~thylparaben 

f raMJrance 

pro:pylparaben 

Quaternium 15 (Dowicil 200) 

disodium edetate 

a~co:rbic acid 
butylated hydroxytoluene 

50' aqueouB NaOH q.s. to p~ 4.7 

deionized water q .. s. to 100.000 

~ all~trans (USP) 

2.000 

1.000 

1.000 

0.345 

0.300 

0 .. 250 

0 .. 200 

0 .. 100 

0 .. 100 

0.100 

o.oso 

The 19 em1lti:n9 water~in~oil emulsion composition was an 

off ~white cream. 

A retinal 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 109 PVP /Eicosene Copolymer, 5g Phenoxyetha.nol, 



2@45g Polysorbate 20, 1.549 Dimethicone, 109 Arlacel 481, 

25g pg; ... 7 Hydrogenated Castor Oil, 159 Cl2 ... 15 Alcohols 

Benzoate, 85g Cetearyl Octanoate, 209 Silicon Dioxide, and 

0 .. 25q BHT were heated to ao•c and mixed. In a l!H!parate 

5 qlasB container, also blanketed with arqon 9as and fitted 

with a stainless steel stirrer, approximately 325g 

Purified Water USP, 0.5g Ascorbic Acid, Oe5q Disodium EDTA 

and loSq Xanthan GWl1l were mixed, adjusted to pH 4.7 with 

dilute sodiu~ hydroxide Q.S., 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 so•c with 

ordinary nixinq. 0 .. 259' Fragrance and 0.92859 Retinol were 

added and Purified Water was added to return the batch 

15 weiqht t.o 500g © The batch was mixed until uniform and the 

tamperature was about 40°C. The :finished batch was filled 

into blind~end aluminum tubes under arqo:n blanketing.. The 

composition was a smooth, off~whit.e cream and bas the 

following formulation: 

25 

30 

Purified Water, q.s. 
C12 .... 15 Alcohols Benzoate 

CFinsolv TN) 

PEG~7 Hydrogenated castor Oil 
(Arlacel 989) 

Silicon Dioxide (Cab~O~Sil MS) 

Cetoaryl Octanoate (Crodamol CAP} 

Arlacel 481 

PVP/Eicosene Copolymer (Ganex v 220) 

Phenoxyethanol (Emmeressence 1160) 

Poly~orbate 20 (Tween 21) 

Dim@thicone 50 cstk 

100.00 

3.00 

s.oo 
4.00 

17.00 

2.00 

2o00 

1.00 

0 .. 49 

0.301 



Xanthan Gun (Keltrol) 
Retinal (all-trans), USP 
Ascorbic Acid 
EDTA Na2 

Na.OH 

BHT 
Fragrance 

0.30 

0 .. 1857 

0.10 

0.10 

0.05 

o.os 
0.05 

V~rious other features and el!lbodiments of the present 

10 inv@ntion not specifically enumerated will be obvious to 

tho~e skilled in the art, all of which may be achieved 

without departinq fro:mm the spirit and the seope of the 

invention as defined by the following claims. 
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1.. A skin· care composition. conpr.tsU\CJ a water~in ... oil 
eaulsion and a retinoid selected from the qroup consisting 
of Vitamin A alcohol, Vitamin A aldehyde, retinyl acetate, 
retinyl pal~it~te and nixtures thereof, said co~position 
further comprisin~ a stabilizinq syste~ selected fron the 
qroup eonsistinq of: 

~ chelating aqent and at least one oil~soluble 
antioxidant.; 

b) a chelating aqent and at least one water~soluble 
antioxidant; and 

c) antioxidant present. in each of the oil and water 
pha~es of said emulsion; 

said composi tiorn retaining at. least about 60' of said 
20 r~ti~oid after 13 weeks storaqe at 40°C. 

25 

2. The skin care composition of Claim l wherein the 
retinoid is VitaBin A alcohol@ 

l.. The skin 

uat.er~soluble 

care composition of Claim l wherein t.he 
antioxidant is selected from the· qroup 

consisting of ascorbic acid, sodium. sulfite, sodium 
metabi~ulf ite, sodium bisulf ite, sodiu~ thiosulfite, 
~ooium formaldehyde sulfoxylate, isoascorbie acid, 

JO thioglycerol, thiosorbitol, thiourea, thiOCJlycolic acid, 
eysteine hydrochloride, l,4~diazobicyclo~(2,2,2)~octane 

~nd mixtures thereof. 

I lllilll 1~11~1 Hll~ ~11~111 tlll 
* ~ ~ K S * 
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4.. The skin 

'i:fat.er~soluble 

consist.inq of 

care composition of Claim J wherein the 

antioxidant is selected from the group 
ascorbic acid, 

t.hi09lycerol 11 Dl't.abisulfite, 
sulf oxylate and 

sodium bisulfite, sodium 

sodium formaldehyde 

and 

s. The ~kin care composition of Claim 4 wherein the 
~ater~soluble antioxidant is ascorbic acid .. 

s.. The skin care composition of Claim 1 wherein the 
oil-soluble antioxidant is selected fro• the qroup 
consist.inq of butylat.ed hydroxytoluene (BH'?), ascorbyl 

p~lnitate, butylated hydroxyanisole, a~tocopherol. 

l.5 ·phenyl~a ... napht.hylamine, and mixtu~~es .. thereof .. 

·1n The skin care composition of Claiz 6 wherein the . 
oil-soluble antioxidant is butylated hydroxytoluene. 

20 8. The skin ea.re composition of Clabi 1 wherein the 

stabilizing systen contains at least one antioxidant 
selected from the group consisting of hydrcquinone, propyl 
qallate, nordihydroquiaretie acid and mixtures thereof. 

JO 

. . 

The skin care composition of Clait1 l wherein the 

chelating agent is selected from the qroup consistinq of 
ethylenediamine tetracetie acid (EDTA) and derivatives and 
salts thereof, dihydroxyethyl glycine, citric acid, 
tartaric acid, and mixtures thereof. 

10. The skin care compos_i ti on of Clain 9 wherein the 

eh~lating agent is selected from the group consisting of 
~thylenediamine tetracetic acid and derivatives and salts 
t.h~reof e 

I ~1111 ~11111111111111~ 
* ~ ~ ~ s * 
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11.. The skin care eom.posi tion of Claim 1 wherein said 

stabilizing system comprises a chelating agent and 
antioxidant present in each of the oil and water phases of 

said. emulsion .. 

12.. A skin eate composition colillbprisinq a water~in~oil 

emulsion and a retinoid selected from the ~roup consisting 
of Vitalillbin A alcohol, Vitamin A aldehyde, retinyl acetate, 
ret.inyl palmitate and mixtures thereof, said composition 

10 further comprising a stabilizing system eomprisinq a 
chelatin9 agent and at least one oil~soluble antioxidant, 

said colli.position ret.aininq at least about 60% of said 

retinoid after 13 weeks storage at 40°C. 

15 13. The skin care composition of Claim 12 wherein the 
retinoid is Vitamin A alcohols 

1' 8 The skin~· 'care· composition of Claim 13 wherein the 

oil~soluble antioxidant is selected from the group 
20 ccm~ist.in9 of butylated hydroxytoluene (BHT), ascorbyl 

palmi t.ate w butylat.ed hydroxyanisole, a~tocopherol, 

phenyl~a=naphthylamine; and mixtures thereof. 

1~. The skin care composition of Claim 14 wherein the 

25 oil=soluble antioxidant is butylated hydroxytoluene. 

l~. The skin care composition of Claim 12 wherein the 

stabilizing system contains at least one antioxidant 
sel~cted. from the c;roup consisting of hydroquinone, propyl 

lO gallat~, nordihydroquiaretic acid and mixtures thereof. 

11. The skin care composition of Clai• 12 wherein the 

chelating agent is selected from the qroup consisting of 
ethyle~ediamine tetracetic acid (EDTA) and derivatives and 



salt~ thereof, dihydroxyethyl qlycine, citric acid, 
tartaric acid, and mixtures thereof o 

18.. The skin care composition of Cla.i11 17 wherein the 
5 chelating agent is selected from the qroup consistinq of 

ethylenediamine. tetracetic acid and derivatives and salts 
thereof .. 

l9o The skin care composition of Claim 12 wherein said 
10 stabilizing system comprises a chelatinq aqent and 

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

20.. A skin care composition compr1s1nq a water~in-oil 

15 emulsion and a retinoid selected from the group consisting 
of retinal, retinal, retinyl acetate, retinyl pal~itate 
~nd mixtures thereof, said composition further conprisinq 
a stabilizing system comprising a chelatinq aqent and at 
least one ~ater~soluble antioxidant, said composition 

20 retaininq at least about 60' of said retinoid after ll 
weeks st.oraqe at 40°C. 

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

22.. The skin care composition of Claim 20 wherein the 
w~ter~soluble antioxidant is selected from the qroup 
eonsi5tin9 of ascorbic acid, sodium sulfite, sodium 
metabi~ulfite, sodium bisulfite, sodium thiosulfite, 

30 sodiw. formaldehyde sulfoxylate, isoaseorbic acid, 
thio9lycerol, thiosorbitol, thiourea, thioqlycolic acid, 
~cysteine hydrochloride, 1,4~diazobieyclo~(2,2,2)~octane 

~nd mixtures thereof. 



23.. The skin care composition of Claim 22 wherein the 

vater~soluble antioxidant is selected from the qroup 

consi&tinCJ of ascorbic acid, sodium bisulfite, sodium 

netabisulfite, thioqlycerol, sod.iua formaldehyde 

5 sulfoxylate and l, 4-diazobicyclo~ (2, 2, 2,) ~octane and 

~ixtures thereof. 

10 

24. The skin ca.re composition of Claim 23 wherein the 

water~soluble antioxidant is ascorbic acid. 

25e The skin care composition of Clab1 22 wherein the 

ebelatin9 aqent is selected from the 9roup consisting of 
ethylenediamine tetraeetic acid (EDTA) and derivatives and 

salts thereof, dihydroxyethyl 9lycine, citric acid, 

15 tartaric acid, and mixtures thereof. 

26 © The skin care composition of Cla.i'm 25 wherein the 

chel~ting agent is selected fro• the 9roup consisting of 
ethylenediamine tetracetic acid and derivatives and salts 

20 thereof. 

21. The skin care composition of Clai~ 22 wherein said 

stabilizing system conprises a chelating aqent and 

antioxidant present in each of the oil and water phases of 

25 said emulsion. 

28. A skin care composition compr1s.ing a water-in~oil 

~mulsion and a retinoid selected from the group consisting 

of retinol, retinal, retinyl acetate, retinyl pal~itate 

JO and ll!l!!ixtu.res thereof, sai~ composition further comprisinq 
a ~t.abilizing syste:m comprising antioxidant. present in 

e~ch of the oil and water phases of said emulsion, said 

co~position rctaininq at least about 60' of said retinoid 

aft~r lJ weeks storage at 40°C. 
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29.. The skin care composition of Claim. 28 wherein the 

retinoid is Vitamin A alcohol@ 

JO. The skin care composition of Claim 28 wherein the 

antioxidant present in said water phase is selected from 
the q:roiup cons·isting of ascorbic acid, sodiumm sulfite, 

sodium metabisulfite, sodiu.111 bisulfite, sodium 
tbiosulfite, sodium formaldehyde sulfoxylate, isoascorbic 

acid, thio9lycerol, thiosorbitol, thiourea, thioqlycolic 

10 acid, cysteine hydrochloride, 1, 4 ~diazobicyclo~ ( 2, 2, 2) .... 

octane and nixtures thereof. 

:u... The skin care composition· of Claim 30 wherein the 

antioxidant present in said water phase is selected from 
15 the qroup consisting of ascorbic_ac~d, sodium bisulfite, 

~odium metabisulf ite, thioqlycerol, sodium. foraaldehyde 

SUlf Oxyla,te and l, 4~diazcbiCyCl0~ ( 2 I 2 I 2 II) eooQCt&ne &ftd. 

~ixtures thereof. 

20 l2. The skin care composition of Clain 31 wherein the 

antioxidant present in the water phase is ascorbic acid. 

ll ~ The skin care composition of Clai• 28 wherein the 

antioxidant present in the oil phase is selected from th~ 
25 qroup consistinq of butylated hydroxytolu.ene (BHT), 

~scorbyl palnitate, butylated hydroxyanisole, 
a-t.ocopheral, phcnyl~a~naphthylamine, ~nd mixtures 

thereof a 

JO J4.. The skin care composition of CladJ1 JJ wherein the 

antioxidant present in the oil phase is butylated 

hydroxyt.olu.ene. 

tllll~ 
* c 
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lS.. The skin care composition of Claim 28 wherein the 

stabilizing system contains at least one antioxidant 

Gelect.ed froa the 9roup ccmsistin9 of hydroquinc:me, propyl 

g~llate, nordihydroquiaretic acid and mixtures thereof. 

36. The skin' care composition of Claim 28 further 

eomprisin.9 a chelating aqent selected fron the group 
consisting of othylenediamine tetracetic acid (EDTA) and 
derivatives and salts thereof, dihydroxyet.hyl qlycine, 

10 citric acid, tartaric acid, and mixtures thereof. 

31. The skin care composition of Claim 36 wherein the 

chelating aqent is selected frou the qroup consisting of 

~thylenediamine tetracetic acid and derivatives and salts 
15 thereof. 

JI. The skin care composition of Claim 21 wherein said 

st~bilizing system further comprises a chelatin9 aqent. 


