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SKIN CARE COMPOSITIONS 

TECHNICAL FIELD 

Invention relates to skin care compositions containing 
retinoids Which generally improve the quality of the skin, 
particularly human facial skin. More particularly, the present 
invention relates to retinol containing skin care composi 
tions With improved skin compatibility. 

BACKGROUND OF THE INVENTION 

Many personal care products currently available to con 
sumers are directed primarily to improving the health and/or 
physical appearance of the skin. Among these skin care 
products, many are directed to delaying, minimizing or even 
eliminating skin Wrinkling and other histological changes 
typically associated With the aging of skin or environmental 
damage to human skin. 

Skin is subject to insults by many extrinsic and intrinsic 
factors. Extrinsic factors include ultraviolet radiation (e.g., 
from sun exposure), environmental pollution, Wind, heat, 
loW humidity, harsh surfactants, abrasives, and the like. 
Intrinsic factors include chronological aging and other bio 
chemical changes from Within the skin. Whether extrinsic or 
intrinsic, these factors result in visible signs of skin aging 
and environmental damage, such as Wrinkling and other 
forms of roughness (including increased pore siZe, ?aking 
and skin lines), and other histological changes associated 
With skin aging or damage. To many people, skin Wrinkles 
are a reminder of the disappearance of youth. As a result, the 
elimination of Wrinkles has become a booming business in 
youth-conscious societies. Treatments range from cosmetic 
creams and moisturizers to various forms of cosmetic sur 
gery. 

Extrinsic or intrinsic factors may result in the thinning and 
general degradation of the skin. For example, as the skin 
naturally ages, there is a reduction in the cells and blood 
vessels that supply the skin. There is also a ?attening of the 
dermal-epidermal junction Which results in Weaker 
mechanical resistance of this junction. See, for example, 
Oikarinen, “The Aging of Skin: Chronoaging Versus 
Photoaging,” Photodermatol. Photoimmunol. Photomed, 
vol. 7, pp. 3—4, 1990, Which is incorporated by reference 
herein in its entirety. 

Retinoids are Well recogniZed as anti-Wrinkle actives 
Which help to reduce the subcutaneous effects of aging as 
Wrinkling, leatheriness, looseness, roughness, dryness, and 
mottling (hyper pigmentation) (see, US. Pat. Nos. 4,603, 
146 and 4,877,805 to Kligman). It has been postulated that 
retinoids act by producing in?ammation, Which causes 
thickening of the epidermis (acanthosis), and local intercel 
lular edema, leading to exfoliation. 

In formulating products containing retinoids, much atten 
tion is directed toWard providing compositions Which 
deliver and retain optimal concentrations of the retinoid in 
the stratum corneum With minimum absorption into the 
systemic circulation. Furthermore, promoting user compli 
ance With respect to chronic treatment regimens is also 
important. Current retinoid formulations, hoWever, can be 
drying and irritating and result in excessive peeling. Such 
formulations may cause individuals to refrain from using 
retinoid products as frequently and copiously as is necessary 
for optimum bene?t. 

The present inventors have found that compositions con 
taining natural or synthetic retinoid compounds along With 
a preservative component comprising a formaldehyde 
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2 
donating preservative and a halopropynyl compound, 
deliver the skin regulating bene?ts of retinoid compounds 
With reduced dryness and/or irritation. These compositions 
have improved user acceptance and, thus, promote better 
user compliance With a concomitant overall improvement in 
skin regulating bene?t. 

It is, therefore, an object of the present invention is to 
provide retinoid containing skin care compositions having 
improved skin compatibility. 

Another object of the present invention is to provide 
retinoid compositions containing preservative systems 
Which provide preservation activity at relatively loW con 
centrations. 

Still another object of the present invention is to provide 
retinoid compositions containing preservative systems 
Which do not substantially impact retinoid stability or bio 
availability. 

These and other objects of this invention Will become 
apparent in light of the folloWing disclosure. 

SUMMARY OF THE INVENTION 

The present invention relates to skin care compositions, 
comprising: 

a.) a retinoid; and 
b.) a preservative component, comprising: 

i.) a formaldehyde donor; and 
ii.) a halopropynyl compound selected from the group 

consisting of iodopropargyl esters, ethers, acetals, 
carbamates and carbonates. 

The present invention further relates to methods of regulat 
ing skin conditioning. 

DETAILED DESCRIPTION OF THE 
INVENTION 

All percentages and ratios used herein are by Weight of the 
total composition and all measurements made are at 25° C, 
unless otherWise designated. 

The compositions of the present invention can comprise, 
consist essentially of, or consist of, the essential as Well as 
optional ingredients and components described herein. As 
used herein, “consisting essentially of” means that the 
composition or component may include additional 
ingredients, but only if the additional ingredients do not 
materially alter the basic and novel characteristics of the 
claimed compositions or methods. 

All publications cited herein are hereby incorporated by 
reference in their entirety. 
The term “topical application”, as used herein, means to 

apply or spread the compositions of the present invention 
onto the surface of the skin. 

The term “dermatologically-acceptable,” as used herein, 
means that the compositions or components thereof so 
described are suitable for use in contact With human skin 
Without undue toxicity, incompatibility, instability, allergic 
response, and the like. 
The term “safe and effective amount” as used herein 

means an amount of a compound or composition suf?cient 
to signi?cantly induce a positive bene?t, preferably a posi 
tive skin appearance or feel bene?t, including independently 
the bene?ts disclosed herein, but loW enough to avoid 
serious side effects, i.e., to provide a reasonable bene?t to 
risk ratio, Within the scope of sound judgment of the skilled 
artisan. 
The term “skin compatibility,” as used herein means the 

ability of skin to tolerate long term application of topical 



US H2043 H 
3 

compositions With minimal adverse skin reactions such as 
stinging, burning, redness, itching and folliculitis. 

The compositions of the present invention are useful for 
topical application and for regulating skin condition, includ 
ing visible and/or tactile discontinuities in skin (especially 
the skin surface; such discontinuities are generally 
undesirable). Such discontinuities may be induced or caused 
by internal and/or external factors, and include the signs of 
skin aging described herein. The term “regulating skin 
condition” includes prophylactically regulating and/or thera 
peutically regulating skin condition, including visible and/or 
tactile discontinuities in skin. As used herein, prophylacti 
cally regulating skin condition includes delaying, minimiZ 
ing and/or preventing visible and/or tactile discontinuities in 
skin. As used herein, therapeutically regulating skin condi 
tion includes ameliorating, e.g., diminishing, minimiZing 
and/or effacing, discontinuities in skin. Regulating skin 
condition involves improving skin appearance and/or feel. 

The compositions of the present invention are useful for 
regulating signs of skin aging, more especially visible and/or 
tactile discontinuities in skin texture associated With aging. 
“Regulating the signs of skin aging” includes prophylacti 
cally regulating and/or therapeutically regulating one or 
more of such signs (similarly, regulating a given sign of skin 
aging, e.g., lines, Wrinkles or pores, includes prophylacti 
cally regulating and/or therapeutically regulating that sign). 
As used herein, prophylactically regulating such signs 
includes delaying, minimiZing and/or preventing signs of 
skin aging. As used herein, therapeutically regulating such 
signs includes ameliorating, e.g., diminishing, minimiZing 
and/or effacing signs of skin aging. 

“Signs of skin aging” include, but are not limited to, all 
outWard visibly and tactilely perceptible manifestations as 
Well as any other macro or micro effects due to skin aging. 
Such signs may be induced or caused by intrinsic factors or 
extrinsic factors, e.g., chronological aging and/or environ 
mental damage. These signs may result from processes 
Which include, but are not limited to, the development of 
textural discontinuities such as Wrinkles, including both ?ne 
super?cial Wrinkles and coarse deep Wrinkles, skin lines, 
crevices, bumps, large pores (e.g., associated With adnexal 
structures such as sWeat gland ducts, sebaceous glands, or 
hair follicles), scaliness, ?akiness and/or other forms of skin 
unevenness or roughness, loss of skin elasticity (loss and/or 
inactivation of functional skin elastin), sagging (including 
puf?ness in the eye area and joWls), loss of skin ?rmness, 
loss of skin tightness, loss of skin recoil from deformation, 
discoloration (including undereye circles), blotching, 
salloWness, hyperpigmented skin regions such as age spots 
and freckles, keratoses, abnormal differentiation, 
hyperkeratiniZation, elastosis, collagen breakdoWn, and 
other histological changes in the stratum corneum, dermis, 
epidermis, the skin vascular system (e.g., telangiectasia or 
spider vessels), and underlying tissues, especially those 
proximate to the skin. 

It is to be understood that the present invention is not to 
be limited to regulation of the above mentioned “signs of 
skin aging” Which arise due to mechanisms associated With 
skin aging, but is intended to include regulation of said signs 
irrespective of the mechanism of origin. As used herein, 
“regulating skin condition” is intended to include regulation 
of such signs irrespective of the mechanism of origin. 

The present invention is especially useful for therapeuti 
cally regulating visible and/or tactile discontinuities in mam 
malian skin texture, including texture discontinuities asso 
ciated With skin aging. As used herein, therapeutically 
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4 
regulating such discontinuities includes ameliorating, e.g., 
diminishing, minimiZing and/or effacing visible and/or tac 
tile discontinuities in the texture of mammalian skin, to 
thereby provide improved skin appearance and/or feel, e.g., 
a smoother, more even appearance and/or feel. Such visible 
and/or tactile discontinuities in skin texture include crevices, 
bumps, pores, ?ne lines, Wrinkles, scales, ?akes and/or other 
forms of textural unevenness or roughness associated With 
skin aging. For example, the length, depth, and/or other 
dimension of lines and/or Wrinkles are decreased, the appar 
ent diameter of pores decreases, or the apparent height of 
tissue immediately proximate to pore openings approaches 
that of the interadnexal skin. 

The present invention is also especially useful for pro 
phylactically regulating visible and/or tactile discontinuities 
in mammalian skin texture, including texture discontinuities 
associated With skin aging. As used herein, prophylactically 
regulating such discontinuities includes delaying, minimiZ 
ing and/or preventing visible and/or tactile discontinuities in 
the texture of mammalian skin, to thereby provide improved 
skin appearance and/or feel, e.g., a smoother, more even 
appearance and/or feel. 

Essential Components 
Retinoid Component 

Essential to the compositions of the present invention is a 
retinoid or retinoid like compound. As used herein, “retin 
oid” includes all natural and/or synthetic analogs of Vitamin 
A or retinol-like compounds Which possess the biological 
activity of Vitamin A in the skin as Well as the geometric 
isomers and stereoisomers of these compounds. The retinoid 
is preferably retinol, retinol esters (e.g., C2—C22 alkyl esters 
of retinol, including retinyl palmitate, retinyl acetate, retinyl 
proprionate), retinal, and/or retinoic acid (including all-trans 
retinoic acid and/or 13-cis-retinoic acid), more preferably 
retinoids other than retinoic acid. These compounds are Well 
knoWn in the art and are commercially available from a 
number of sources, e.g., Sigma Chemical Company (St. 
Louis, Mo.), and Boerhinger Mannheim (Indianapolis, Ind). 
Other retinoids Which are useful herein are described in US. 
Pat. Nos. 4,677,120, issued Jun. 30, 1987 to Parish et al.; 
4,885,311, issued Dec. 5, 1989 to Parish et al.; 5,049,584, 
issued Sep. 17, 1991 to Purcell et al.; 5,124,356, issued Jun. 
23, 1992 to Purcell et al.; and Reissue 34,075, issued Sep. 
22, 1992 to Purcell et al.. Other suitable retinoids are 
tocopheryl-retinoate (tocopherol ester of retinoic acid (trans 
or cis-), adapalene {6-[3-(1 -adamantyl)-4-methoxyphenyl] 
2-naphthoic acid}, and taZarotene (ethyl 6-[2-(4,4 
dimethylthiochroman-6-yl)-ethynyl]nicotinate). One or 
more retinoids may be used herein. Preferred retinoids are 
retinol, retinyl palmitate, retinyl acetate, retinyl proprionate, 
retinal and combinations thereof. More preferred are retinol 
and retinyl palmitate. 
The retinoid may be included as the substantially pure 

material, or as an extract obtained by suitable physical 
and/or chemical isolation from natural (e.g., plant) sources. 
The retinoid is preferably substantially pure, more prefer 
ably essentially pure. 
The compositions of this invention contain a safe and 

effective amount of the retinoid for regulating skin 
condition, preferably for regulating visible and/or tactile 
discontinuities in skin, more preferably for regulating signs 
of skin aging, even more preferably for regulating visible 
and/or tactile discontinuities in skin texture associated With 
skin aging. The compositions preferably contain from about 
0.005% to about 2%, more preferably 0.01% to about 2%, 
retinoid. Retinol is most preferably used in an amount of 
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from about 0.01% to about 0.15%; retinol esters are most 
preferably used in an amount of from about 0.01% to about 
2% (e.g., about 1%); retinoic acids are most preferably used 
in an amount of from about 0.01% to about 0.25%; 
tocopheryl-retinoate [tocopherol ester of retinoic acid (trans 
or cis), adapalene {6-[3-(1-adamantyl)4-methoxyphenylj -2 
naphthoic acid}, and taZarotene are most preferably used in 
an amount of from about 0.01% to about 2%. When the 
composition contains a retinoid, the vitamin B3 compound is 
preferably used in an amount of from about 0.1 % to about 
10%, more preferably from about 2% to about 5%. 
Preservative Component 

Also essential to the compositions of the present invention 
is a preservative component comprising a formaldehyde 
donor and a halopropynyl compound. The preservative 
component of the present invention provides substantially 
no negative impact to the active’s stability. The phrase, 
“substantially no negative impact,” as used herein, means 
that less than about 10% of the active is chemically degraded 
or otherWise altered resulting in an inactive degradation 
product When in the presence of the preservative component 
in the composition herein during a one month period at a 
temperature of 40° C. 

Suitable formaldehyde donors have chemical and physi 
cal characteristics compatible With use in personal care 
products. Such products preferably are not odiferous or an 
irritant or toxic When applied to the skin. Examples of 
suitable formaldehyde donors include 
dimethyloldimethylhydantoin, N,N-methylene bis [N‘ 
[hydroxymethyl)-2,5-dioxo-4-imidaZolidinyl]urea]; 
N-(hydroxymethyl)-N-(1,3-dihydroxymethyl-2,5-dioxo-4 
imidaZolidinyl)-N‘-(hydroxymethyl) urea; the cis isomer of 
1-(3-chloroallyl)-3,5,7-triaZa-)-aZoniaadamantane chloride 
sodium hydroxymethylglycinate, dimethyl oxaZoline 
7-ethylbicycloxasolidine, 2-bromo-2-nitropropane- 1,3-diol, 
5-bromo-5-nitro- 1,3-dioxane and mixtures thereof. 

Examples of suitable halopropynyl compounds include 
compounds derived from propargyl or iodopropargyl alco 
hols such as the esters, ethers, acetals, carbamates and 
carbonates and the iodopropargyl derivatives of 
pyrimidines, triaZolinones, tetraZoles, triaZinones, 
sulfamides, benZothiaZoles, ammonium salts, carboxamides, 
hydroxamates, ureas and mixtures thereof. Preferred among 
these compounds is 3-iodo-2-propynylbutyl carbamate 
(IPBC). This compound is included Within the broadly 
useful class of compounds having the generic formula: 

Wherein R is selected from the group consisting of substi 
tuted and unsubstituted alkyl, aryl and alkylaryl groups 
having from 1 to 20 carbon atoms, and m and n are 
independent integers from 1 to 3. 

The Weight ratio of the tWo components varies depending 
on the application and the particular component selected. 
Broadly speaking, the Weight ratio varies from about 2000: 1 
to about 1:1 parts of the ?rst to the second component may 
be used, preferably from about 500:1 to about 1:1, most 
preferably from about 200:1 to about 1:1, the parts being by 
Weight. The preservative component of the present invention 
is present at a concentration of from about 0.001% to about 
5%, preferably from about 0.01% to about 3%, more pref 
erably from about 0.01% to about 2%, more preferably from 
about 0.05% to about 1% and most preferably from about 
0.05% to about 0.2%. 
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Optional Components 

Carrier 
The compositions of the present invention comprise from 

about 1% to about 99.5% of a dermatologically acceptable 
carrier Within Which the essential retinoid and preservative 
component and optional other materials are incorporated to 
enable these components to be delivered to the skin at an 
appropriate concentration. The carrier can thus act as a 
diluent, dispersant, solvent, or the like for the particulate 
material Which ensures that it can be applied to and distrib 
uted evenly over the selected target at an appropriate con 
centration. 
The carrier may contain one or more dermatologically 

acceptable solid, semi-solid or liquid ?llers, diluents, 
solvents, extenders and the like. The carrier may be solid, 
semi-solid or liquid. 

Preferred carriers are substantially liquid. The carrier can 
itself be inert or it can possess dermatological bene?ts of its 
oWn. Concentrations of the carrier can vary With the carrier 
selected and the intended concentrations of the essential and 
optional components. 

Suitable carriers include conventional or otherWise 
knoWn carriers that are dermatologically acceptable. The 
carrier should also be physically and chemically compatible 
With the essential components described herein, and should 
not unduly impair stability, ef?cacy or other use bene?ts 
associated With the compositions of the present invention. 
Preferred components of the compositions of this invention 
should be capable of being comingled in a manner such that 
there is no interaction Which Would substantially reduce the 
efficacy of the composition under ordinary use situations. 
The type of carrier utiliZed in the present invention 

depends on the type of product form desired for the com 
position. The topical compositions useful in the subject 
invention may be made into a Wide variety of product forms 
such as are knoWn in the art. These include, but are not 

limited to, lotions, creams, gels, sticks, sprays, ointments, 
pastes, mousses and cosmetics (e.g., solid, semi-solid, or 
liquid make-up, including foundations, eye-makeup, pig 
mented or non-pigmented lip treatments, e.g., lipsticks, and 
the like). These product forms may comprise several types 
of carriers including, but not limited to, solutions, aerosols, 
emulsions, gels, solids, and liposomes. 

Preferred carriers contain a dermatologically acceptable, 
hydrophilic diluent. As used herein, “diluent” includes mate 
rials in Which the particulate material can be dispersed, 
dissolved, or otherWise incorporated. Nonlimiting examples 
of hydrophilic diluents are Water, organic hydrophilic dilu 
ents such as loWer monovalent alcohols (e.g., C1—C4) and 
loW molecular Weight glycols and polyols, including pro 
pylene glycol, polyethylene glycol (e.g., Molecular Weight 
200—600 g/mole), polypropylene glycol (e.g., Molecular 
Weight 425—2025 g/mole), glycerol, butylene glycol, 1,2,4 
butanetriol, sorbitol esters, 1,2,6-hexanetriol, ethanol, 
isopropanol, sorbitol esters, butanediol, ether propanol, 
ethoxylated ethers, propoxylated ethers and combinations 
thereof. Water is a preferred diluent. The composition pref 
erably comprises from about 60% to about 99.99% of the 
hydrophilic diluent. 

Solutions according to the subject invention typically 
include a dermatologically acceptable hydrophilic diluent. 
Solutions useful in the subject invention preferably contain 
from about 60% to about 99.99% of the hydrophilic diluent. 

Aerosols according to the subject invention can be formed 
by adding a propellant to a solution such as described above. 
Exemplary propellants include chloro-?uorinated loWer 
molecular Weight hydrocarbons. Additional propellants that 
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are useful herein are described in Sagarin, Cosmetics Sci 
ence and Technology, 2nd Edition, Vol. 2, pp. 443—465 
(1972), incorporated herein by reference. Aerosols are typi 
cally applied to the skin as a spray-on product. 

Preferred carriers comprise an emulsion comprising a 
hydrophilic phase comprising a hydrophilic component, 
e.g., Water or other hydrophilic diluent, and a hydrophobic 
phase comprising a hydrophobic component, e.g., a lipid, oil 
or oily material. As Well knoWn to one skilled in the art, the 
hydrophilic phase Will be dispersed in the hydrophobic 
phase, or vice versa, to form respectively hydrophilic or 
hydrophobic dispersed and continuous phases, depending on 
the composition ingredients. In emulsion technology, the 
term “dispersed phase” is a term Well-knoWn to one skilled 
in the art Which means that the phase exists as small particles 
or droplets that are suspended in and surrounded by a 
continuous phase. The dispersed phase is also knoWn as the 
internal or discontinuous phase. The emulsion may be or 
comprise (e.g., in a triple or other multi-phase emulsion) an 
oil-in-Water emulsion or a Water-in-oil emulsion such as a 
Water-in-silicone emulsion. Oil-in-Water emulsions typically 
comprise from about 1% to about 50% of the dispersed 
hydrophobic phase and from about 1% to about 98% of the 
continuous hydrophilic phase; Water-in-oil emulsions typi 
cally comprise from about 1% to about 98% of the dispersed 
hydrophilic phase and from about 1% to about 50% of the 
continuous hydrophobic phase. The emulsion may also 
comprise a gel netWork, such as described in “Application of 
Emulsion Stability Theories to Mobile and Semisolid Oil 
in-Water Emulsions”, Cosmetics and Toiletries, vol. 101, 
Nov. 1986, pp. 73—92, Which is incorporated by reference 
herein. Preferred emulsions are further described beloW. 

The topical compositions of the subject invention, includ 
ing but not limited to lotions and creams, may comprise a 
dermatologically acceptable emollient. Such compositions 
preferably contain from about 2% to about 50% of the 
emollient. Emollients tend to lubricate the skin, increase the 
smoothness and suppleness of the skin, prevent or relieve 
dryness of the skin, and/or protect the skin. Emollients are 
typically Water-immiscible, oily or Waxy materials. A Wide 
variety of suitable emollients are knoWn and may be used 
herein. Sagarin, Cosmetics, Science and Technology 2nd 
Edition, Vol. 1, pp. 32—43 (1972), incorporated herein by 
reference, contains numerous examples of materials suitable 
as. an emollient. 

Lotions and creams according to the present invention 
generally comprise a solution carrier system and one or 
more emollients. Lotions typically comprise from about 1% 
to about 20%, preferably from about 5% to about 10%, of 
emollient; from about 50% to about 90%, preferably from 
about 60% to about 80%, Water. Acream typically comprises 
from about 5% to about 50%, preferably from about 10% to 
about 20%, of emollient; and from about 45% to about 85%, 
preferably from about 50% to about 75%, Water. 

Ointments of the present invention may comprise a simple 
carrier base of animal or vegetable oils or semi-solid hydro 
carbons (oleaginous); absorption ointment bases Which 
absorb Water to form emulsions; or Water soluble carriers, 
e.g., a Water soluble solution carrier. Ointments may further 
comprise a thickening agent, such as described in Sagarin, 
Cosmetics, Science and Technology, 2nd Edition, Vol. 1, pp. 
72—73 (1972), incorporated herein by reference, and/or an 
emollient. For example, an ointment may comprise from 
about 2% to about 10% of an emollient; and from about 
0.1% to about 2% of a thickening agent. 

Compositions of this invention useful for cleansing 
(“cleansers”) are formulated With a suitable carrier, e.g., as 
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described above, and preferably contain one or more der 
matologically acceptable surfactants in an amount Which is 
safe and effective for cleansing. Preferred compositions 
contain.from about 1% to about 90%, more preferably from 
about 5% to about 10%, of a dermatologically acceptable 
surfactant. The surfactant is suitably selected from anionic, 
cationic, nonionic, ZWitterionic, amphoteric and ampholytic 
surfactants, as Well as mixtures of these surfactants. Such 
surfactants are Well knoWn to those skilled in the detergency 
art. Nonlimiting examples of possible surfactants include 
isoceteth-20, sodium methyl cocoyl taurate, sodium methyl 
oleoyl taurate, sodium lauryl sulfate, and betaines such as 
described herein. See US. Pat. No. 4,800,197, to KoWcZ et 
al., issued Jan. 24, 1989, Which is incorporated herein by 
reference in its entirety, for exemplary surfactants useful 
herein. Examples of a broad variety of additional surfactants 
useful herein are described in M cCutcheon ’s Detergents and 
Emulsi?ers, North American Edition (1986), published by 
Allured Publishing Corporation, Which is incorporated 
herein by reference in its entirety. The cleansing composi 
tions can optionally contain, at their art-established levels, 
other materials Which are conventionally used in cleansing 
compositions. 
The physical form of the cleansing compositions is not 

critical. The compositions can be, for example, formulated 
as toilet bars, liquids, shampoos, bath gels, hair conditioners, 
hair tonics, pastes, or mousses. Toilet bars are most preferred 
since this is the form of cleansing agent most commonly 
used to Wash the skin. Preferred rinse-off cleansing 
compositions, such as shampoos, include a delivery system 
adequate to deposit suf?cient levels of actives on the skin 
and scalp. A preferred delivery system involves the use of 
insoluble complexes. For a more complete disclosure of 
such delivery systems, see US. Pat. No. 4,835,148, Barford 
et al., issued May 30, 1989, incorporated herein by reference 
in its entirety. 
As used herein, the term “foundation” refers to a liquid, 

semi-liquid, semi-solid, or solid skin cosmetic Which 
includes, but is not limited to lotions, creams, gels, pastes, 
cakes, and the like. Typically the foundation is used over a 
large area of the skin, such as over the face, to provide a 
particular look. Foundations are typically used to provide an 
adherent base for color cosmetics such as rouge, blusher, 
poWder and the like, and tend to hide skin imperfections and 
impart a smooth, even appearance to the skin. Foundations 
of the present invention include a dermatologically accept 
able carrier for the essential particulate material and may 
include conventional ingredients such as oils, colorants, 
pigments, emollients, fragrances, Waxes, stabiliZers, and the 
like. Exemplary carriers and such other ingredients Which 
are suitable for use herein are described, for example, in 
copending patent application Ser. No. 08/430,961, ?led on 
Apr. 28, 1995 in the names of Marcia L. Canter, Brain D. 
Barford, and Brian D. Hofrichter, incorporated herein by 
reference. 
The compositions of the present invention are preferably 

formulated to have a pH of 10.5 or beloW. The pH values of 
these compositions preferably range from about 2 to about 
10.5, more preferably from about 3 to about 8, even more 
preferably from about 5 to about 8. 
Preferred compositions of this invention: 

Preferred topical compositions of the present invention 
comprise an emulsion. Emulsions of the present invention 
may contain one or more of the folloWing: 

a) Hydronhobic component 
Emulsions according to the present invention contain a 

hydrophobic phase comprising a lipid, oil, oily or other 
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hydrophobic component. The compositions of the present 
invention preferably comprise from about 1% to about 50%, 
preferably from about 1% to about 30%, and more prefer 
ably from about 1% to about 10% by Weight of the com 
position of a hydrophobic component. 

The hydrophobic component may be derived from 
animals, plants, or petroleum and may be natural or syn 
thetic (i.e., man-made). Preferred hydrophobic components 
are substantially Water-insoluble, more preferably essen 
tially Water-insoluble. Preferred hydrophobic components 
are those having a melting point of about 25° C. or less under 
about one atmosphere of pressure, and are suitable for 
conditioning the skin or hair. 

Nonlimiting examples of suitable hydrophobic compo 
nents include those selected from the group consisting of: 
(1) Mineral oil, Which is also knoWn as petrolatum liquid, is 
a mixture of liquid hydrocarbons obtained from petroleum. 
See The Merck Index, Tenth Edition, Entry 7048, p. 1033 
(1983) and International Cosmetic Ingredient Dictionary, 
Fifth Edition, vol. 1, p.415—417 (1993), Which are incorpo 
rated by reference herein in their entirety. 
(2) Petrolatum, Which is also knoWn as petroleum jelly, is a 
colloidal system of nonstraight-chain solid hydrocarbons 
and high-boiling liquid hydrocarbons, in Which most of the 
liquid hydrocarbons are held inside the micelles. See The 
Merck Index, Tenth Edition, Entry 7047, p. 1033 

(1983); Schindler, Drug. Cosmet. Ind., 89, 36—37, 76, 
78—80, 82 (1961); and International Cosmetic Ingredient 
Dictionary, Fifth Edition, vol. 1, p. 537 (1993), Which are 
incorporated by reference herein in their entirety. 
(3) Straight and branched chain hydrocarbons having from 
about 7 to about 40 carbon atoms. 

Nonlimiting examples of these hydrocarbon materials 
include dodecane, isododecane, squalane, cholesterol, 
hydrogenated polyisobutylene, docosane (i.e. a C22 
hydrocarbon), hexadecane, isohexadecane (a commercially 
available hydrocarbon sold as Permethyl® 101A by 
Presperse, South Plain?eld, N.J Also useful are the 
C7—C40 isoparaf?ns, Which are C7—40 branched hydrocar 
bons. 
(4) C1—C30 alcohol esters of C1—C30 carboxvlic acids and 
of C2—C30 dicarboxylic acids, including straight and 
branched chain materials as Well as aromatic derivatives (as 
used herein in reference to the hydrophobic component, 
mono- and poly- carboxylic acids include straight chain, 
branched chain and aryl carboxylic acids). Nonlimiting 
examples include diisopropyl sebacate, diisopropyl adipate, 
isopropyl myristate, isopropyl palmitate, methyl palmitate, 
myristyl propionate, 2-ethylhexyl palmitate, isodecyl 
neopentanoate, di-2-ethylhexyl maleate, cetyl palmitate, 
myristyl myristate, stearyl stearate, isopropyl stearate, 
methyl stearate, cetyl stearate, behenyl behenrate, dioctyl 
maleate, dioctyl sebacate, diisopropyl adipate, cetyl 
octanoate, diisopropyl dilinoleate. 
(5) mono-. di- and tri- glycerides of C1—C30 carboxylic 
acids, e.g., caprilic/capric triglyceride, PEG-6 caprylic/ 
capric triglyceride, PEG-8 caprylic/capric triglyceride. 
(6) alkylene glycol esters of C1—C30 carboxylic acids, e.g., 
ethylene glycol mono- and di- esters, and propylene glycol 
mono- and di- esters of C1—C30 carboxylic acids e.g., 
ethylene glycol distearate. 
(7) propoxylated and ethoxylated derivatives of the forego 
ing materials. 
(8) C1—C30 mono- and poly- esters of sugars and related 
materials. These esters are derived from a sugar or polyol 
moiety and one or more carboxylic acid moieties. Depend 
ing on the constituent acid and sugar, these esters can be in 
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10 
either liquid or solid form at room temperature. Examples of 
liquid esters include: glucose tetraoleate, the glucose tet 
raesters of soybean oil fatty acids (unsaturated), the mannose 
tetraesters of mixed soybean oil fatty acids, the galactose 
tetraesters of oleic acid, the arabinose tetraesters of linoleic 
acid, xylose tetralinoleate, galactose pentaoleate, sorbitol 
tetraoleate, the sorbitol hexaesters of unsaturated soybean 
oil fatty acids, xylitol pentaoleate, sucrose tetraoleate, 
sucrose pentaoletate, sucrose hexaoleate, sucrose 
hepatoleate, sucrose octaoleate, and mixtures thereof. 
Examples of solid esters include: sorbitol hexaester in Which 
the carboxylic acid ester moieties are palmitoleate and 
arachidate in a 1:2 molar ratio; the octaester of raf?nose in 
Which the carboxylic acid ester moieties are linoleate and 
behenate in a 1:3 molar ratio; the heptaester of maltose 
Wherein the esterifying carboxylic acid moieties are sun 
?oWer seed oil fatty acids and lignocerate in a 3:4 molar 
ratio; the octaester of sucrose Wherein the esterifying car 
boxylic acid moieties are oleate and behenate in a 2:6 molar 
ratio; and the octaester of sucrose Wherein the esterifying 
carboxylic acid moieties are laurate, linoleate and behenate 
in a 1:3:4 molar ratio. Apreferred solid material is sucrose 
polyester in Which the degree of esteri?cation is 7—8, and in 
Which the fatty acid moieties are C18 mono- and/or 
di-unsaturated and behenic, in a molar ratio of unsaturates 
:behenic of 1:7 to 3:5. A particularly preferred solid sugar 
polyester is the octaester of sucrose in Which there are about 
7 behenic fatty acid moieties and about 1 oleic acid moiety 
in the molecule. Other materials include cottonseed oil or 
soybean oil fatty acid esters of sucrose. The ester materials 
are further described in, US. Pat. No. 2,831,854, US. Pat. 
No. 4,005,196, to Jandacek, issued Jan. 25, 1977; US. Pat. 
No. 4,005,195, to Jandacek, issued Jan. 25, 1977, US. Pat. 
No. 5,306,516, to Letton et al., issued Apr. 26, 1994; US. 
Pat. No. 5,306,515, to Letton et al., issued Apr. 26, 1994; 
US. Pat. No. 5,305,514, to Letton et al., issued Apr. 26, 
1994; US. Pat. No. 4,797,300, to Jandacek et al., issued Jan. 
10, 1989; US. Pat. No. 3,963,699, to RiZZi et al, issued Jun. 
15, 1976; US. Pat. No. 4,518,772, to Volpenhein, issued 
May 21, 1985; and US. Pat. No. 4,517,360, to Volpenhein, 
issued May 21, 1985; all of Which are incorporated by 
reference herein in their entirety. 
(9) Organopolysiloxane oils. The organopolysiloxane oil 
may be volatile, non-volatile, or a mixture of volatile and 
non-volatile silicones. The term “nonvolatile” as used in this 
context refers to those silicones that are liquid under ambient 
conditions and have a ?ash point (under one atmospheric of 
pressure) of or greater than about 100° C. The term “vola 
tile” as used in this context refers to all other silicone oils. 
Suitable organopolysiloxanes can be selected from a Wide 
variety of silicones spanning a broad range of volatilities and 
viscosities. Nonvolatile polysiloxanes are preferred. Non 
limiting examples of suitable silicones are disclosed in US. 
Pat. No. 5,069,897, to Orr, issued Dec. 3, 1991, Which is 
incorporated by reference herein in its entirety. Examples of 
suitable organopolysiloxane oils include polyalkylsiloxanes, 
cyclic polyalkylsiloxanes, and polyalkylarylsiloxanes. 

Polyalkylsiloxanes useful in the composition herein 
include polyalkylsiloxanes With viscosities of from about 
0.5 to about 1,000,000 centistokes at 25° C. Such polyalkyl 
siloxanes can be represented by the general chemical for 
mula R3SiO[R2SiO]xSiR3 Wherein R is an alkyl group 
having from one to about 30 carbon atoms (preferably R is 
methyl or ethyl, more preferably methyl; also mixed alkyl 
groups can be used in the same molecule), and x is an integer 
from 0 to about 10,000, chosen to achieve the desired 
molecular Weight Which can range to over about 10,000,000. 
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Commercially available polyalkylsiloxanes include the 
polydimethylsiloxanes, Which are also known as 
dimethicones, examples of Which include the Vicasil® series 
sold by General Electric Company and the DoW Corning200 
series sold by DoW Corning Corporation. Speci?c examples 
of suitable polydimethylsiloxanes include DoW Corning® 
200 ?uid having a viscosity of 0.65 centistokes and a boiling 
point of 100° C., DoW Corning® 225 ?uid having a viscosity 
of 10 centistokes and a boiling point greater than 200° C., 
and Bow Corning® 200 ?uids having viscosities of 50, 350, 
and 12,500 centistokes, respectively, and boiling points 
greater than 200° C. Suitable dimethicones include those 
represented by the chemical formula (CH3)3SiO[(CH3) 
2SiO]x[CH3RSiO]ySi(CH3)3 Wherein R is straight or 
branched chain alkyl having from tWo to about 30 carbon 
atoms and X and y are each integers of 1 or greater selected 
to achieve the desired molecular Weight Which can range to 
over about 10,000,000. Examples of these alkyl-substituted 
dimethicones include cetyl dimethicone and lauryl dimethi 
cone. 

Cyclic polyalkylsiloxanes suitable for use in the compo 
sition include those represented by the chemical formula 
[SiR2l -O]n Wherein R is an alkyl group (preferably R is 
methyl or ethyl, more preferably methyl) and n is an integer 
from about 3 to about 8, more preferably n is an integer from 
about 3 to about 7, and most preferably n is an integer from 
about 4 to about 6.When R is methyl, these materials are 
typically referred to as cyclomethicones. Commercially 
available cyclomethicones include DoW Corning® 344 ?uid 
having a viscosity of 2.5 centistokes, and a boiling point of 
172° C., Which primarily contains the cyclomethicone tet 
ramer (i.e. n=4), DoW Corning® ® 344 ?uid having a 
viscosity of 2.5 centistokes and a boiling point of 178° C., 
Which primarily contains the cyclomethicone pentamer (i.e. 
n=5), DoW Corning® 45 ?uid having a viscosity of 4.2 
centistokes and a boiling point of 205° C., Which primarily 
contains a mixture of the cyclomethicone tetramer and 
pentamer (i.e. n=4 and 5), and Bow Corning® 345 ?uid 
having a viscosity of 4.5 centistokes and a boiling point of 
217°, Which primarily contains a mixture of the cyclomethi 
cone tetramer, pentamer, and hexamer (i.e. n=4, 5, and 6). 

Also useful are materials such as trimethylsiloxysilicate, 
Which is a polymeric material corresponding to the general 
chemical formula [(CH2)3SiO,/2]x[SiO2]y, Wherein x is an 
integer from about 1 to about 500 and y is an integer from 
about 1 to about 500. A commercially available trimethyl 
siloxysilicate is sold as a mixture With dimethicone as DoW 
Corning® 593 ?uid. 

Dimethiconols are also suitable for use in the composi 
tion. These compounds can be represented by the chemical 
formulas R3SiO[R2SiO]xSiR2OH and HOR2SiO[R2SiO] 
xSiRzOH Wherein R is an alkyl group (preferably R is 
methyl or ethyl, more preferably methyl) and x is an integer 
from 0 to about 500, chosen to achieve the desired molecular 
Weight. Commercially available dimethiconols are typically 
sold as mixtures With dimethicone or cyclomethicone (e.g. 
DoW Corning® 1401, 1402, and 1403 ?uids). 

Polyalkylaryl siloxanes are also suitable for use in the 
composition. Polymethylphenyl siloxanes having viscosities 
from about 15 to about 65 centistokes at 25° C. are espe 
cially useful. 

Preferred for use herein are organopolysiloxanes selected 
from the group consisting of polyalkylsiloxanes, alkyl sub 
stituted dimethicones, cyclomethicones, 
trimethylsiloxysilicates, dimethiconols, polyalkylaryl 
siloxanes, and mixtures thereof. More preferred for use 
herein are polyalkylsiloxanes and cyclomethicones. Pre 
ferred among the polyalkylsiloxanes are dimethicones. 
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(10) Vegetable oils and hydrogenated vegetable oils. 
Examples of vegetable oils and hydrogenated vegetable oils 
include saf?oWer oil, castor oil, coconut oil, cottonseed oil, 
menhaden oil, palm kernel oil, palm oil, peanut oil, soybean 
oil, rapeseed oil, linseed oil, rice bran oil, pine oil, sesame 
oil, sun?oWer seed oil, hydrogenated saf?oWer oil, hydro 
genated castor oil, hydrogenated coconut oil, hydrogenated 
cottonseed oil, hydrogenated menhaden oil, hydrogenated 
palm kernel oil, hydrogenated palm oil, hydrogenated pea 
nut oil, hydrogenated soybean oil, hydrogenated rapeseed 
oil, hydrogenated linseed oil, hydrogenated rice bran oil, 
hydrogenated sesame oil, hydrogenated sun?oWer seed oil, 
and mixtures thereof. 
(11) animal fats and oils, e.g., lanolin and derivatives 
thereof, cod liver oil. 
(12) Also useful are C4—C20 alkyl ethers of polypropylene 
glycols, C1—C20 carboxylic acid esters of polypropylene 
glycols, and di-C8—C30 alkyl ethers. Nonlimiting examples 
of these materials include PPG-14 butyl ether, PPG-15 
stearyl ether, dioctyl ether, dodecyl octyl ether, and mixtures 
thereof. 

b) Hydroohilic component 
Emulsions of the present invention also comprise a hydro 

philic component, e.g., Water or other hydrophilic diluent. 
The hydrophilic phase can thus comprise Water, or a com 
bination of Water and one or more Water soluble or dispers 

ible ingredients. Hydrophilic components comprising Water 
are preferred. 

(c) Other components 
Emulsions and other topical compositions of the present 

invention may comprise a variety of other ingredients such 
as disclosed herein. As Will be understood by the skilled 
artisan, a given component Will distribute primarily into 
either a hydrophilic phase or hydrophobic phase, depending 
on the hydrophilicity of the component in the composition. 

Emulsions of the present invention preferably include one 
or more compounds selected from emulsi?ers, surfactants, 
structuring agents, and thickeners. 
(1) Emulsi?ers/Surfactants 
The emulsion may contain an emulsi?er and/or surfactant, 

generally to help disperse and suspend the discontinuous 
phase Within the continuous phase. A Wide variety of such 
agents can be employed. KnoWn or conventional 
emulsi?ers/surfactants can be used in the composition, pro 
vided that the selected agent is chemically and physically 
compatible With essential components of the composition, 
and provides the desired dispersion characteristics. Suitable 
agents include non-silicone-containing emulsi?ers/ 
surfactants, silicone emulsi?ers/surfactants, and mixtures 
thereof. 

In a preferred embodiment, the composition comprises a 
hydrophilic emulsi?er or surfactant. The compositions of the 
present invention preferably comprise from about 0.05% to 
about 5%, more preferably from about 0.05% to about 1% 
of at least one hydrophilic surfactant. Without intending to 
be limited by theory, it is believed that the hydrophilic 
surfactant.assists in dispersing hydrophobic Imaterials, e.g., 
hydrophobic structuring agents, in the hydrophilic phase. 
The surfactant, at a minimum, must be hydrophilic enough 
to disperse in the hydrophilic phase. Preferred surfactants 
are those having an HLB of at least about 8. The exact 
surfactant chosen Will depend upon the pH of the compo 
sition and the other components present. 

Preferred hydrophilic surfactants are selected from non 
ionic surfactants. Among the nonionic surfactants that are 
useful herein are those that can be broadly de?ned as 
condensation products of long chain alcohols, e.g. C8—30 
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alcohols, With sugar or starch polymers, i.e., glycosides. 
These compounds can be represented by the formula (S)n 
O-R Wherein S is a sugar moiety such as glucose, fructose, 
mannose, and galactose; n is an integer of from about 1 to 
about 1000, and R is a C8—30 alkyl group. Examples of long 
chain alcohols from Which the alkyl group can be derived 
include decyl alcohol, cetyl alcohol, stearyl alcohol, lauryl 
alcohol, myristyl alcohol, oleyl alcohol, and the like. Pre 
ferred examples of these surfactants include those Wherein S 
is a glucose moiety, R is a C8—20 alkyl group, and n is an 
integer of from about 1 to about 9. Commercially available 
examples of these surfactants include decyl polyglucoside 
(available as APG 325 CS from Henkel) and lauryl poly 
glucoside (available as APG 600 CS and 625 CS from 
Henkel). 

Other useful nonionic surfactants include the condensa 
tion products of alkylene oxides With fatty acids (i.e. alky 
lene oxide esters of fatty acids). These materials have the 
general formula RCO(X)nOH Wherein R is a C10—30 alkyl 
group, X is —OCH2CH2— (i.e. derived from ethylene 
glycol or oxide) or —OCH2 CHCH3— (i.e. derived from 
propylene glycol or oxide), and n is an integer from about 6 
to about 200. Other nonionic surfactants are the condensa 
tion products of alkylene oxides With 2 moles of fatty acids 
(i.e. alkylene oxide diesters of fatty acids). These materials 
have the general formula RCO(X)nOOCR Wherein R is a 
C10—30 alkyl group, X is —OCH2CH2—(i.e. derived from 
ethylene glycol or oxide) or —OCH2CHCH3—(i.e. derived 
from propylene glycol or oxide), and n is an integer from 
about 6 to about 100. Other nonionic surfactants are the 
condensation products of alkylene oxides With fatty alcohols 
(i.e. alkylene oxide ethers of fatty alcohols). These materials 
have the general formula R(X)nOR‘ Wherein R is a C10—30 
alkyl group, X is —OCH2CH2—(i.e. derived from ethylene 
glycol or oxide) or —OCH2CHCH3—(i.e. derived from 
propylene glycol or oxide), and n is an integer from about 6 
to about 100 and R‘ is H or a C10—30 alkyl group. Still other 
nonionic surfactants are the condensation products of alky 
lene oxides With both fatty acids and fatty alcohols [i.e. 
Wherein the polyalkylene oxide portion is esteri?ed on one 
end With a fatty acid and etheri?ed (i.e. connected via an 
ether linkage) on the other end With a fatty alcohol]. These 
materials have the general formula RCO(X)nOR‘ Wherein R 
and R“ are C10—30 alkyl groups, X is —OCH2CH2 (i.e. 
derived from ethylene glycol or oxide) or 
—OCH2CHCH3— (derived from propylene glycol or 
oxide), and n is an integer from about 6 to about 100. 
Nonlimiting examples of these alkylene oxide derived non 
ionic surfactants include ceteth-6, ceteth-10, ceteth-12, 
ceteareth-6, ceteareth-10, ceteareth-12, steareth-6, steareth 
10, steareth-12, PEG-6 stearate, PEG-10 stearate, PEG-100 
stearate, PEG-12 stearate, PEG-20 glyceryl stearate, PEG 
80 glyceryl talloWate, PEG-10 glyceryl stearate, PEG-30 
glyceryl cocoate, PEG-80 glyceryl cocoate, PEG-200 glyc 
eryl talloWate, PEG-8 dilaurate, PEG-10 distearate, and 
mixtures thereof. 

Still other useful nonionic surfactants include polyhy 
droxy fatty acid amide surfactants corresponding to the 
structural formula: 

0R1 

Wherein: R1 is H, C1—C4 alkyl, 2-hydroxyethyl, 2-hydroxy 
propyl, preferably C1—C4 alkyl, more preferably methyl or 
ethyl, most preferably methyl; R2 is CSC31 alkyl or alkenyl, 
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14 
preferably C7—C19 alkyl or alkenyl, more preferably C9—C17 
alkyl or alkenyl, most preferably CM—C15 alkyl or alkenyl; 
and Z is a polhydroxyhydrocarbyl moiety having a linear 
hydrocarbyl chain With a least 3 hydroxyls directly con 
nected to the chain, or an alkoxylated derivative (preferably 
ethoxylated or propoxylated) thereof. Z preferably is a sugar 
moiety selected from the group consisting of glucose, 
fructose, maltose, lactose, galactose, mannose, xylose, and 
mixtures thereof. An especially preferred surfactant corre 
sponding to the above structure is coconut alkyl N-methyl 
glucoside amide (i.e., Wherein the R2CO— moiety is 
derived from coconut oil fatty acids). Processes for making 
compositions containing polyhydroxy fatty acid amides are 
disclosed, for example, in GB. Patent Speci?cation 809, 
060, published Feb. 18, 1959, by Thomas Hedley & Co., 
Ltd.; US. Pat. No. 2,965,576, to E. R. Wilson, issued Dec. 
20, 1960; US. Pat. No. 2,703,798, to A. M. SchWartZ, issued 
Mar. 8, 1955; and US. Pat. No. 1,985,424, to Piggott, issued 
Dec. 25, 1934; Which are incorporated herein by reference in 
their entirety. 

Preferred among the nonionic surfactants are those 
selected from the group consisting of teareth-21, ceteareth 
20, ceteareth-12, sucrose cocoate, steareth-100, PEG-100 
stearate, and mixtures thereof. 

Other nonionic surfactants suitable for use herein include 
sugar esters and polyesters, alkoxylated sugar esters and 
polyesters, C1—C30 fatty acid esters of C1—C30 fatty 
alcohols, alkoxylated derivatives of C1—C30 fatty acid esters 
of C1—C30 fatty alcohols, alkoxylated ethers of C1—C30 
fatty alcohols, polyglyceryl esters of C1—C30 fatty acids, 
C1—C30 esters of polyols, C1—C30 ethers of polyols, alkyl 
phosphates, polyoxyalkylene fatty ether phosphates, fatty 
acid amides, acyl lactylates, and mixtures thereof. Nonlim 
iting examples of these non-silicon-containing emulsi?ers 
include: polyethylene glycol 20 sorbitan monolaurate 
(Polysorbate 20), polyethylene glycol 5 soya sterol, 
Steareth-20, Ceteareth-20, PPG-2 methyl glucose ether 
distearate, Ceteth-10, Polysorbate 80, cetyl phosphate, 
potassium cetyl phosphate, diethanolamine cetyl phosphate, 
Polysorbate 60, glyceryl stearate, polyoxyethylene 20 sor 
bitan trioleate (Polysorbate 85), sorbitan monolaurate, poly 
oxyethylene 4 lauryl ether sodium stearate, polyglyceryl-4 
isostearate, hexyl laurate, PPG-2 methyl glucose ether 
distearate, PEG-100 stearate, and mixtures thereof. 

Another emulsi?er useful herein are fatty acid ester 
blends based on a mixture of sorbitan or sorbitol fatty acid 
ester and sucrose fatty acid ester, the fatty acid in each 
instance being preferably C8—C24, more preferably C1O—C2O. 
The preferred fatty acid ester emulsi?er is a blend of sorbitan 
or sorbitol C16—C2O fatty acid ester With sucrose C10—C16 
fatty acid ester, especially sorbitan stearate and sucrose 
cocoate. This is commercially available from ICI under the 
trade name Arlatone 2121. 
The hydrophilic surfactants useful herein can alterna 

tively or additionally include any of a Wide variety of 
cationic, anionic, ZWitterionic, and amphoteric surfactants 
such as are knoWn in the art. See, e.g., McCutcheon’s, 
Detergents and Emulsi?ers, North American Edition (1986), 
published by Allured Publishing Corporation; US. Pat. No. 
5,011,681 to Ciotti et al., issued Apr. 30, 1991; US. Pat. No. 
4,421,769 to Dixon et al., issued Dec. 20, 1983; and US. 
Pat. No. 3,755,560 to Dickert et al., issued Aug. 28, 1973; 
these four references are incorporated herein by reference in 
their entirety. 

Exemplary cationic surfactants useful herein include 
those disclosed in US. Pat. No. 5,151,209, to McCall et al., 
issued Sep. 29, 1992; US. Pat. No. 5,151,210, to Steuri et 
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al., issued Sep. 29, 1992; Us. Pat. No. 5,120,532, to Wells 
et al., issued Jun. 9, 1992; Us. Pat. No. 4,387,090, to 
Bolich, issued Jun. 7, 1983; Us. Pat. 3,155,591, Hilfer, 
issued Nov. 3, 1964; US. Pat. No. 3,929,678, to Laughlin et 
al., issued Dec. 30, 1975; Us. Pat. No. 3,959,461, to Bailey 
et al., issued May 25, 1976; McCutcheon’s, Detergents & 
Emulsi?ers, (NorthAmerican edition 1979) MC. Publishing 
C0.; and Schwartz, et al., Surface Active Agents, Their 
Chemistry and Technology, NeW York: Interscience 
Publishers, 1949; all of these documents being incorporated 
herein by reference in their entirety. The cationic surfactants 
useful herein include cationic ammonium salts such as 
quaternary ammonium salts, and amino-amides. 
A Wide variety of anionic surfactants are also useful 

herein. See, e.g., US. Pat. No. 3,929,678, to Laughlin et al., 
issued Dec. 30, 1975, Which is incorporated herein by 
reference in its entirety. Nonlimiting examples of anionic 
surfactants include the alkoyl isethionates (e.g., C12—C3O), 
alkyl and alkyl ether sulfates and salts thereof, alkyl and 
alkyl ether phosphates and salts thereof, alkyl methyl tau 
rates (e.g., C12—C3O), and soaps (e.g., alkali metal salts, e.g., 
sodium or potassium salts) of fatty acids. 

Amphoteric and ZWitterionic surfactants are also useful 
herein. Examples of amphoteric and ZWitterionic surfactants 
Which can be used in the compositions of the present 
invention are those Which are broadly described as deriva 
tives of aliphatic secondary and tertiary amines in Which the 
aliphatic radical can be straight or branched chain and 
Wherein one of the aliphatic substituents contains from about 
8 to about 22 carbon atoms (preferably C8—C18) and one 
contains an anionic Water solubiliZing group, e.g., carboxy, 
sulfonate, sulfate, phosphate, or phosphonate. Examples are 
alkyl imino acetates, and iminodialkanoates and 
aminoalkanoates, imidaZolinium and ammonium deriva 
tives. Other suitable amphoteric and ZWitterionic surfactants 
are those selected from the group consisting of betaines, 
sultaines, hydroxysultaines, alkyl sarcosinates (e.g., 
C12—C3O), and alkanoyl sarcosinates. 

Preferred emulsions of the present invention include a 
silicone containing emulsi?er or surfactant. A Wide variety 
of silicone emulsi?ers are useful herein. These silicone 
emulsi?ers are typically organically modi?ed 
organopolysiloxanes, also knoWn to those skilled in the art 
as silicone surfactants. Useful silicone emulsi?ers include 
dimethicone copolyols. These materials are polydimethyl 
siloxanes Which have been modi?ed to include polyether 
side chains such as polyethylene oxide chains, polypropy 
lene oxide chains, mixtures of these chains, and polyether 
chains containing moieties derived from both ethylene oxide 
and propylene oxide. Other examples include alkyl-modi?ed 
dimethicone copolyols, i.e., compounds Which contain 
C2—C30 pendant side chains. Still other useful dimethicone 
copolyols include materials having various cationic, anionic, 
amphoteric, and ZWitterionic pendant moieties. 

The dimethicone copolyol emulsi?ers useful herein can 
be described by the folloWing general structure: 

wherein R is C1—C30 straight, branched, or cyclic alkyl and 
R2 is selected from the group consisting of 
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and 

Wherein n is an integer from 3 to about 10; R3 and R4 are 
selected from the group consisting of H and C1—C6 straight 
or branched chain alkyl such that R3 and R4 are not 
simultaneously the same; and m, o, x, and y are selected such 
that the molecule has an overall molecular Weight from 
about 200 to about 10,000,000, With m, o, x, and y being 
independently selected from integers of Zero or greater such 
that m and o are not both simultaneously Zero, and Z being 
independently selected from integers of 1 or greater. It is 
recogniZed that positional isomers of these copolyols can be 
achieved. The chemical representations depicted above for 
the R2 moieties containing the R3 and R4 groups are not 
meant to be limiting but are shoWn as such for convenience. 

Also useful herein, although not strictly classi?ed as 
dimethicone copolyols, are silicone surfactants as depicted 
in the structures in the previous paragraph Wherein R2 is: l 

Wherein R5 is a cationic, anionic, amphoteric, or ZWitterionic 
moiety. 

Nonlimiting examples of dimethicone copolyols and 
other silicone surfactants useful as emulsi?ers herein include 
polydimethylsiloxane polyether copolymers With pendant 
polyethylene oxide sidechains, polydimethylsiloxane poly 
ether copolymers With pendant polypropylene oxide 
sidechains, polydimethylsiloxane polyether copolymers 
With pendant mixed polyethylene oxide and polypropylene 
oxide sidechains, polydimethylsiloxane polyether copoly 
mers With pendant mixed poly(ethylene)(propylene)oxide 
sidechains, polydimethylsiloxane polyether copolymers 
With pendant organobetaine sidechains, polydimethylsilox 
ane polyether copolymers With pendant carboxylate 
sidechains, polydimethylsiloxane polyether copolymers 
With pendant quaternary ammonium sidechains; and also 
further modi?cations of the preceding copolymers contain 
ing pendant C2—C30 straight, branched, or cyclic alkyl 
moieties. Examples of commercially available dimethicone 
copolyols useful herein sold by DoW Corning Corporation 
are DoW Corning® 190, 193, Q2-5220, 2501 Wax, 2-5324 
?uid, and 3225C (this later material being sold as a mixture 
With cyclomethicone). Cetyl dimethicone copolyol is com 
mercially available as a mixture With polyglyceryl-4 isos 
tearate (and) hexyl laurate and is sold under the tradename 
ABIL® WE-09 (available from Goldschmidt). Cetyl dime 
thicone copolyol is also commercially available as a mixture 
With hexyl laurate (and) polyglyceryl-3 oleate (and) cetyl 
dimethicone and is sold under the tradename ABIL® WS-08 
(also available from Goldschmidt). Other nonlimiting 
examples of dimethicone copolyols also include lauryl 
dimethicone copolyol, dimethicone copolyol acetate, dime 
thicone copolyol adipate, dimethicone copolyolamine, 
dimethicone copolyol behenate, dimethicone copolyol butyl 
ether, dimethicone copolyol hydroxy stearate, dimethicone 
copolyol isostearate, dimethicone copolyol laurate, dimethi 
cone copolyol methyl ether, dimethicone copolyol 
Phosphate, and dimethicone copolyol stearate. See Interna 
tional Cosmetic Ingredient Dictionary, Fifth Edition, 1993, 
Which is incorporated by reference herein in its entirety. 

Dimethicone copolyol emulsi?ers useful herein are 
described, for example, in Us. Pat. No. 4,960,764, to 
Figueroa, Jr. et al., issued Oct. 2, 1990; European Patent No. 
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EP 330,369, to SaNogueira, published August 30, 1989; G. 
H. Dahms, et al., “New Formulation Possibilities Offered by 
Silicone Copolyols,” Cosmetics & Toiletries, vol. 110, pp. 
91—100, March 1995; M. E. Carlotti et al., “Optimization of 
W/O-S Emulsions And Study Of The Quantitative Relation 
ships BetWeen Ester Structure And Emulsion Properties,” J. 
Dispersion ScienceAnd Technology, 13(3), 315—336 (1992); 
P. Hameyer, “Comparative Technological Investigations of 
Organic and Organosilicone Emulsi?ers in Cosmetic Water 
in-Oil Emulsion Preparations,” HAPPI 28(4), pp. 88—128 
(1991); J. Smid-Korbar et al., “Ef?ciency and usability of 
silicone surfactants in emulsions,” Provisional 
Communication, International Journal of Cosmetic Science, 
12, 135—139 (1990); and D. G. KrZysik et al., “A NeW 
Silicone Emulsi?er For Water-in-Oil Systems,” Drug and 
Cosmetic Industry, vol. 146(4) pp. 28—81 (April 1990); 
incorporated by reference herein in their entirety. (2) Struc 
turing Agent 

The compositions hereof, and especially the emulsions 
hereof, may contain a structuring agent. Structuring agents 
are particularly preferred in the oil-in-Water emulsions of the 
present invention. Without being limited by theory, it is 
believed that the structuring agent assists in providing 
rheological characteristics to the composition Which con 
tribute to the stability of the composition. For example, the 
structuring agent tends to assist in the formation of the liquid 
crystalline gel netWork structures. The structuring agent may 
also function as an emulsi?er or surfactant. Preferred com 

positions of this invention comprise from about 1% to about 
20%, more preferably from about 1% to about 10%, most 
preferably from about 2% to about 9%, of one or more 
structuring agents. 

Preferred structuring agents are those having an HLB of 
from about I to about 8 and having a melting point of at least 
about 45° C. Suitable structuring agents are,those selected 
from the group consisting of saturated C14 to C30 fatty 
alcohols, saturated C16 to C30 fatty alcohols containing from 
about 1 to about 5 moles of ethylene oxide, saturated C16 to 
C30 diols, saturated C16 to C30 monoglycerol ethers, satu 
rated C16 to C30 hydroxy fatty acids, C14 to C30 hydroxy 
lated and nonhydroxylated saturated fatty acids, C14 to C30 
saturated ethoxylated fatty acids, amines and alcohols con 
taining from about 1 to about 5 moles of ethylene oxide 
diols, C14 to C30 saturated glyceryl mono esters With a 
monoglyceride content of at least 40%, C]4 to C30 saturated 
polyglycerol esters having from about 1 to about 3 alkyl 
group and from about 2 to about 3 saturated glycerol units, 
C14 to C30 glyceryl mono ethers, C14 to C30 sorbitan 
mono/diesters, C14 to C30 saturated ethoxylated sorbitan 
mono/diesters With about I to about 5 moles of ethylene 
oxide, C14 to C30 saturated methyl glucoside esters, C14 to 
C30 saturated sucrose mono/diesters, C14 to C30 saturated 
ethoxylated methyl glucoside esters With about 1 to about 5 
moles of ethylene oxide, C14 to C30 saturated polyglucosides 
having an average of betWeen 1 to 2 glucose units and 
mixtures thereof, having a melting point of at least about 45° 
C. 

The preferred structuring agents of the present invention 
are selected from the group consisting of stearic acid, 
palmitic acid, stearyl alcohol, cetyl alcohol, behenyl alcohol, 
stearic acid, palmitic acid, the polyethylene glycol ether of 
stearyl alcohol having an average of about 1 to about 5 
ethylene oxide units, the polyethylene glycol ether of cetyl 
alcohol having an average of about 1 to about 5 ethylene 
oxide units, and mixtures thereof. More preferred structuring 
agents of the present invention are selected from the group 
consisting of stearyl alcohol, cetyl alcohol, behenyl alcohol, 
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the polyethylene glycol ether of stearyl alcohol having an 
average of about 2 ethylene oxide units (steareth-2), the 
polyethylene glycol ether of cetyl alcohol having an average 
of about 2 ethylene oxide units, and mixtures thereof. Even 
more preferred structuring agents are selected from the 
group consisting of stearic acid, palmitic acid, stearyl 
alcohol, cetyl alcohol, behenyl alcohol, steareth-2, and mix 
tures thereof. 
(3) Thickening: Atent (including thickeners and gelling 
agents) 
The compositions of the present invention can also com 

prise a thickening agent, preferably from about 0.1% to 
about 5%, more preferably from about 0.1% to about 3%, 
and most preferably from about 0.25% to about 2%, of a 
thickening agent. 

Nonlimiting classes of thickening agents include those 
selected from the group consisting of: 
(i) Carboxylic Acid Polymers These polymers are 
crosslinked compounds containing one or more monomers 
derived from acrylic acid, substituted acrylic acids, and salts 
and esters of these acrylic acids and the substituted acrylic 
acids, Wherein the crosslinking agent contains tWo or more 
carbon-carbon double bonds and is derived from a polyhy 
dric alcohol. The preferred carboxylic acid polymers are of 
tWo general types. The ?rst type of polymer is a crosslinked 
homopolymer of an acrylic acid monomer or derivative 
thereof (e. g., Wherein the acrylic acid has substituents on the 
tWo and three carbon positions independently selected from 
the group consisting of Cli4 alkyl, —CN, —COOH, and 
mixtures thereof). The second type of polymer is a 
crosslinked copolymer having a ?rst monomer selected from 
the group consisting of an acrylic acid monomer or deriva 
tive thereof (as just described in the previous sentence), a 
short chain alcohol (i.e., a C1_4) acrylate ester monomer or 
derivative thereof (e.g., Wherein the acrylic acid portion of 
the ester has substituents on the tWo and three carbon 
positions independently selected from the group consisting 
of C alkyl, —CN, —COOH, and mixtures thereof), and 
mixtures thereof; and a second monomer Which is a long 
chain alcohol (i.e. C8_4O) acrylate ester monomer or deriva 
tive thereof (e.g., Wherein the acrylic acid portion of the 
ester has substituents on the tWo and three carbon positions 
independently selected from the group consisting of C4 
alkyl, —CN, —COOH, and mixtures thereof). Combina 
tions of these tWo types of polymers are also useful herein. 

In the ?rst type of crosslinked homopolymers, the mono 
mers are preferably selected from the group consisting of 
acrylic acid, methacrylic acid, ethacrylic acid, and mixtures 
thereof, With acrylic acid being most preferred. In the second 
type of crosslinked copolymers the acrylic acid monomer or 
derivative thereof is preferably selected from the group 
consisting of acrylic acid, methacrylic acid, ethacrylic acid, 
and mixtures thereof, With acrylic acid, methacrylic acid, 
and mixtures thereof being most preferred. The short chain 
alcohol acrylate ester monomer or derivative thereof is 
preferably selected from the group consisting of C1_ 4 alcohol 
acrylate esters, CL4 alcohol methacrylate esters, CL4 alco 
hol ethacrylate esters, and mixtures thereof, With the CL4 
alcohol acrylate esters, C1_4 alcohol methacrylate esters, and 
mixtures thereof, being most preferred. The long chain 
alcohol acrylate ester monomer is selected from C8_4 alkyl 
acrylate esters, With C1O_3O alkyl acrylate esters being pre 
ferred. 
The crosslinking agent in both of these types of polymers 

is a polyalkenyl polyether of a polyhydric alcohol containing 
more than one alkenyl ether group per molecule, Wherein the 
parent polyhydric alcohol contains at least 3 carbon atoms 
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and at least 3 hydroxyl groups. Preferred crosslinkers are 
those selected from the group consisting of allyl ethers of 
sucrose and allyl ethers of pentaerythritol, and mixtures 
thereof. These polymers useful in the present invention are 
more fully described in US. Pat. No. 5,087,445, to Haffey 
et al., issued Feb. 11, 1992; US. Pat. No. 4,509,949, to 
Huang et al., issued Apr. 5, 1985; US. Pat. No. 2,798,053, 
to BroWn, issued July 2, 1957; Which are both incorporated 
by reference herein in their entirety. See also, CT FA Inter 
national Cosmetic Ingredient Dictionary, fourth edition, 
1991, pp. 12 and 80; Which are also incorporated herein by 
reference in their entirety. 

Examples of commercially available homopolymers of 
the ?rst type useful herein include the carbomers, Which are 
homopolymers of acrylic acid crosslinked With allyl ethers 
of sucrose or pentaerytritol. The carbomers are available as 
the Carbopol® 900 series from B. F. Goodrich (e.g., Car 
bopol® 954). Examples of commercially available copoly 
mers of the second type useful herein include copolymers of 
C1O_3O alkyl acrylates With one or more monomers of acrylic 
acid, methacrylic acid, or one of their short chain (i.e. Cli4 
alcohol) esters, Wherein the crosslinking agent is an allyl 
ether of sucrose or pentaerytritol. These copolymers are 
knoWn as acrylates/C10-30 alkyl acrylate crosspolymers and 
are commercially available as Carbopol® 1342, Carbopol® 
1382Pemulen TR-1 , and Pemulen TR-2, from B. F. Goo 
drich. In other Words, examples of carboxylic acid polymer 
thickeners useful herein are those selected from the group 
consisting of carbomers, acrylates/C10-C30 alkyl acrylate 
crosspolymers, and mixtures thereof. 
(ii) Crosslinked Polyacrylate Polymers The crosslinked 
polyacrylate polymers useful as thickeners or gelling agents 
include both cationic and nonionic polymers, With the cat 
ionics being generally preferred. Examples of useful 
crosslinked nonionic polyacrylate polymers and crosslinked 
cationic polyacrylate polymers are those described in US. 
Pat. 5,100,660, to HaWe et al., issued March 31, 1992; US. 
Pat. 4,849,484, to Heard, issued Jul. 18, 1989; US. Pat. 
4,835,206, to Farrar et al., issued May 30, 1989; US. Pat. 
4,628,078 to Glover et al. issued Dec. 9, 1986; Us. Pat. 
4,599,379 to Flesher et al. issued Jul. 8, 1986; and EP 
228,868, to Farrar et al., published Jul. 15, 1987; all of Which 
are incorporated by reference herein in their entirety. 

The crosslinked polyacrylate polymers are high molecular 
Weight materials that can be characteriZed by the general 
formula: (A), (B)m (C), and comprise the monomer units 
(A),, (B)m, and (C)n, Wherein (A) is a dialkylaminoalkyl 
acrylate monomer or its quatemnary ammonium or acid 
addition salt, (B) is a dialkylaminoalkyl methacrylate mono 
mer or its quaternary ammonium or acid addition salt, (C) is 
a monomer that is polymeriZable With (A) or (B), for 
example a monomer having a carbon-carbon double bond or 
other such polymeriZable functional group, 1 is an integer of 
0 or greater, m is an integer of 0 or greater, n is an integer 
of 0 or greater, but Where either 1 or m, or both, must be 1 or 
greater. 

The (C) monomer can be selected from any of the 
commonly used monomers. Nonlimiting examples of these 
monomers include ethylene, propylene, butylene, 
isobutylene, eicosene, maleic anhydride, acrylamide, 
methacrylamide, maleic acid, acrolein, cyclohexene, ethyl 
vinyl ether, and methyl vinyl ether. In the cationic polymers 
of the present invention, (C) is preferably acrylamide. The 
alkyl portions of the (A) and (B) monomers are short chain 
length alkyls such as C1—C8, preferably C1—C5, more pref 
erably C1—C3, and most preferably C1—C2. When 
quaterniZed, the polymers are preferably quaterniZed With 
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short chain alkyls, i.e., C1—C8, preferably C1—C5, more 
preferably C1—C3, and most preferably C1—C2. The acid 
addition salts refer to polymers having protonated amino 
groups. Acid addition salts can be performed through the use 
of halogen (e.g. chloride), acetic, phosphoric, nitric, citric, or 
other acids. 

These (A)1(B)m(C)n polymers also comprise a crosslink 
ing agent, Which is most typically a material containing tWo 
or more unsaturated functional groups. The crosslinking 
agent is reacted With the monomer units of the polymer and 
is incorporated into the polymer thereby forming links or 
covalent bonds betWeen tWo or more individual polymer 
chains or betWeen tWo or more sections of the same polymer 
chain. Nonlimiting examples of suitable crosslinking agents 
include those selected from the group consisting of 
methylenebisacrylamides, diallyldialkyl ammonium halides, 
polyalkenyl polyethers of polyhydric alcohols, allyl 
acrylates, vinyloxyalkylacrylates, and polyfuinctional 
vinylidenes. Speci?c examples of crosslinking agents useful 
herein include those selected from the group consisting of 
methylenebisacrylamide, ethylene glycol di-(meth)acry late, 
di-(meth)acrylamide, cyanomethylacrylate, 
vinyloxyethylacrylate, vinyloxyethylmethacrylate, allyl 
pentaerythritol, trimethylolpropane diallylether, allyl 
sucrose, butadiene, isoprene, divinyl benZene, divinyl 
naphthalene, ethyl vinyl ether, methyl vinyl ether, and allyl 
acrylate. Other crosslinkers include formaldehyde and gly 
oxal. Preferred for use herein as a crosslinking agent is 
methylenebisacrylamide. Widely varying amounts of the 
crosslinking, agent can be employed depending upon the 
properties desired in the ?nal polymer, e.g. viscosifying 
effect. Without being limited by theory, it is believed that 
incorporation of a crosslinking agent into these cationic 
polymers provides a material that is a more effective vis 
cosifying agent Without negatives such as stringiness and 
viscosity breakdoWn in the presence of electrolytes. The 
crosslinking agent, When present, can comprise from about 
1 ppm to about 1000 ppm, preferably from about 5 ppm to 
about 750 ppm, more preferably from about 25 ppm to about 
500 ppm, even more preferably from about 100 ppm to 
about 500 ppm, and most preferably from about 250 ppm to 
about 500 ppm of the total Weight of the polymer on a 
Weight/Weight basis. 

The intrinsic viscosity of the crosslinked polymer, mea 
sured in one molar sodium chloride solution at 25° C., is 
generally above 6, preferably from about 8 to about 14. The 
molecular Weight (Weight average) of the crosslinked poly 
mers hereof is high, and is believed to typically be betWeen 
about 1 million and about 30 million. The speci?c molecular 
Weight is not critical and loWer or higher Weight average 
molecular Weights can be used as long as the polymer retains 
its intended viscosifying effects. Preferably, a 1.0% solution 
of the polymer (on an actives basis) in deioniZed Water Will 
have a viscosity at 25° C. of at least about 20,000 cP, 
preferably at least about 30,000 cP, When measured at 20 
RPM by a Brook?eld RVT (Brook?eld Engineering 
Laboratories, Inc. Stoughton, Mass, USA). 

These cationic polymers can be made by polymeriZation 
of an aqueous solution containing from about 20% to about 
60%, generally from about 25% to about 40%, by Weight 
monomer, in the presence of an initiator (usually redox or 
thermal) until the polymeriZation terminates. The crosslink 
ing agent can also be added to the solution of the monomers 
to be polymeriZed, to incorporate it into the polymer. In the 
polymeriZation reactions, the temperature generally starts 
betWeen about 0° and 95° C. The polymeriZation can be 
conducted by forming a reverse phase dispersion of an 
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aqueous phase of the monomers (and also any additional 
crosslinking agents) into a nonaqueous liquid, e.g. mineral 
oil, lanolin, isododecane, oleyl alcohol, and other volatile 
and nonvolatile esters, ethers, and alcohols, and the like. 

All percentages describing the polymer in this section of 
the description herein are molar, unless otherWise speci?ed. 
When the polymer contains (C) monomer, the molar pro 
portion of (C) monomer, based on the total molar amount of 
(A), (B), and (C), can be from 0% to about 99%. The molar 
proportions of (A) and (B) can each be from 0% to 100%. 
When acrylamide, is used as the (C) monomer, it Will 
preferably be used at a level of from about 20% to about 
99%, more preferably from about 50% to about 90%. 
Where monomer (A) and (B) are both present, the ratio of 

monomer (A) to monomer (B) in the ?nal polymer, on a 
molar basis, is preferably from about 99:5 to about 15:85, 
more preferably from about 80:20 to about 20:80. 
Alternatively, in another class of polymers, the ratio is from 
about 5:95 to about 50:50, preferably from about 5:95 to 
about 25:75. 

In another alternative class of polymers, the ratio (A):(B) 
is from about 50:50 to about 85:15. Preferably the ratio 
(A):(B) is about 60:40 to about 85 :15 . most preferably about 
75:25 to about 85:15. 

Most preferred is Where monomer (A) is not present and 
the ratio of monomer (B):monomer (C) is from about 30:70 
to about 70:30, preferably from about 40:60 to about 60:40 
and most preferably from about 45:55 to about 55:45. 

Cationic polymers that are useful herein that are espe 
cially preferred are those conforming to the general structure 
(A)1(B)m(C)n Wherein 1 is Zero, (B) is methyl quatemiZed 
dimethylaminoethyl methacrylate, the ratio of (B):(C) is 
from about 45 :55 to about 55:45, and the crosslinking agent 
is methylenebisacrylamide. An example of such a cationic 
polymer is one that is commercially available as a mineral 
oil dispersion (Which can also include various dispersing 
aids such as PPG-1 trideceth-6) under the trademark Sal 
care® SC92 from Allied Colloids Ltd. (Norfolk, Va.). This 
polymer has the proposed CTFA designation, “Polyquate 
mium 32 (and) Mineral Oil”. 

Other cationic polymers useful herein, are those not 
containing acrylamide or other (C) monomers, that is, n is 
Zero. In these polymers the (A) and (B) monomer compo 
nents are as described above. An especially preferred group 
of these non-acrylamide containing polymers is one in 
Which 1 is also Zero. In this instance the polymer is essen 
tially a homopolymer of a dialkylaminoalkyl methacrlyate 
monomer or its quaternary ammonium or acid addition salt. 
These diaklylaminoalkyl methacrylate polymers preferably 
contain a crosslinking agent as described above. 
A cationic polymer, Which is essentially a homopolymer, 

useful herein is one conforming to the general structure 
(A)1(B)m(C)n Wherein 1 is Zero, (B) is methyl quatemiZed 
dimethylaminoethyl methacrylate, n is Zero, and the 
crosslinking agent is methylenebisacrylamide. An example 
of such a homopolymer is commercially available as a 
mixture containing approximately 50% of the polymer, 
approximately 44% mineral oil, and approximately 6% 
PPG-I trideceth-6 as a dispersing aid, from Allied Colloids 
Ltd, (Norfolk, Va.) under the trademark Salcare® SC95. 
This polymer has recently been given the CTFA designation 
“Polyquatemium 37 (and) Mineral Oil (and) PPG-1 
Trideceth-6”. 
(iii) Polyacrylamide Polymers Also useful herein are poly 
acrylamide polymers, especially non-ionic polyacrylamide 
polymers including substituted branched or unbranched 
polymers. These polymers can be formed from a variety of 
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monomers including acrylamide and methacrylamide Which 
are unsubstituted or substituted With one or tWo alkyl groups 

(preferably C1 to C5). Preferred are acrylate amide and 
methacrylate amide monomers in Which the amide nitrogen 
is unsubstituted, or substituted With one or tWo C1 to C5 
alkyl groups (preferably methyl, ethyl, or propyl), for 
example, acrylamide, methacrylamide, N-methacrylamide, 
N-methylmethacrylamide, N,N-dimethylmethacrylamide, 
N-isopropylacrylamide, N-isopropylmethacrylamide, and 
N,N-dimethylacrylamide. These polymers have a molecular 
Weight greater than about 1,000,000 preferably greater than 
about 1,5000,000 and range up to about 30,000,000. Most 
preferred among these polyacrylamide polymers is the non 
ionic polymer given the CTFA designation polyacrylamide 
and isoparaf?n and laureth-7, available under the Tradename 
Sepigel 305 from Seppic Corporation (Fair?eld, N.J 

Other polyacrylamide polymers useful herein include 
multi-block copolymers of acrylamides and substituted 
acrylamides With acrylic acids and substituted acrylic acids. 
Commercially available examples of these multi-block 
copolymers include Hypan SR15 H, SS500V, SS5000W, 
SSSA1000H, from Lipo Chemicals, Inc., (Patterson, NJ). 
(iv) Polysaccharides A Wide variety of polysaccharides are 
useful herein. By “polysaccharides” are meant gelling 
agents containing a backbone of repeating sugar (i.e. 
carbohydrate) units. Nonlimiting examples of polysaccha 
ride gelling agents include those selected from the group 
consisting of cellulose, carboxymethyl 
hydroxyethylcellulose, cellulose acetate propionate 
carboxylate, hydroxyethylcellulose, hydroxyethyl 
ethylcellulose, hydroxypropylcellulose, hydroxypropyl 
methylcellulose, methyl hydroxyethylcellulose, microcrys 
talline cellulose, sodium cellulose sulfate, and mixtures 
thereof. Also useful herein are the alkyl substituted cellulo 
ses. In these polymers, the hydroxy groups of the cellulose 
polymer is hydroxyalkylated (preferably hydroxyethylated 
or hydroxypropylated) to form a hydroxyalkylated cellulose 
Which is then further modi?ed With a C10—C30 straight 
chain or branched chain alkyl group through an ether 
linkage. Typically these polymers are ethers of C10—C30 
straight or branched chain alcohols With hydroxyalkylcel 
luloses. Examples of alkyl groups useful herein include 
those selected from the group consisting of stearyl, 
isostearyl, lauryl, myristyl, cetyl, isocetyl, cocoyl (i.e. alkyl 
groups derived from the alcohols of coconut oil), palmityl, 
oleyl, linoleyl, linolenyl, ricinoleyl, behenyl, and mixtures 
thereof. Preferred among the alkyl hydroxyalkyl cellulose 
ethers is the material given the CTFA designation cetyl 
hydroxyethylcellulose, Which is the ether of cetyl alcohol 
and hydroxyethylcellulose. This material is sold under the 
tradename Natrosol® CS Plus from Aqualon Corporation. 

Other useful polysaccharides include scleroglucans com 
prising a linear chain of (1->3) linked glucose units With a 
(1->6) linked glucose every three units, a commercially 
available example of Which is ClearogelTM CS11 from 
Michel Mercier Products Inc. (Mountainside, N.] 
(v) Gums Other additional thickening and gelling agents 
useful herein include materials Which are primarily derived 
from natural sources. Nonlimiting examples of these gelling 
agent gums include materials selected from the group con 
sisting of acacia, agar, algin, alginic acid, ammonium 
alginate, amylopectin, calcium alginate, calcium 
carrageenan, camitine, carrageenan, dextrin, gelatin, gellan 
gum, guar gum, guar hydroxypropyltrimonium chloride, 
hectorite, hyaluroinic acid, hydrated silica, hydroxypropyl 
chitosan, hydroxypropyl guar, karaya gum, kelp, locust bean 
gum, natto gum, potassium alginate, potassium carrageenan, 
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propylene glycol alginate, sclerotium gum, sodium car 
boyxmethyl dextran, sodium carrageenan, tragacanth gum, 
xanthan gum, and mixtures thereof. 
(vi) Crosslinked Vinyl Ether/Maleic Anhydride Copolymers 
Other additional thickening and gelling agents useful herein 
include crosslinked copolymers of alkyl vinyl ethers and 
maleic anhydride. In these copolymers the vinyl ethers are 
represented by the formula R-O-CH==CH2 Wherein R is 
a C 1—C6 alkyl group, preferably R is methyl. Preferred 
crosslinking agents are C4—C20 dienes, preferably C6 to 
C16 dienes, and most preferably C8 to C12 dienes. A 
particularly preferred copolymer is one formed from methyl 
vinyl ether and maleic anhydride Wherein the copolymer has 
been crosslinked With decadiene, and Wherein the polymer 
When diluted as a 0.5% aqueous solution at pH 7 at 25° C. 
has a viscosity of 50,000—70,000 cps When measured using 
a Brook?eld RTV viscometer, spindle #7 at 10 rpm. This 
copolymer has the CTFA designation, PVM/MA decadiene 
crosspolymer and is commercially available as StabileZeTM 
06 from International Specialty Products (Wayne N.J 
(vii) Crosslinked poly(N-vinylpyrrolidones) Crosslinked 
polyvinyl(N-pyrrolidones) useful herein as additional thick 
ening and gelling agents and include those described in US. 
Pat. No. 5,139,770, to Shih et al, issued Aug. 18, 1992, and 
US. Pat. No. 5,073,614, to Shih et al., issued Dec. 17, 1991, 
both patents of Which are incorporated by reference herein 
in their entirety. These gelling agents typically contain from 
about 0.25% to about 1% by Weight of a crosslinking agent 
selected from the group consisting of divinyl ethers and 
diallyl ethers of terminal diols containing from about 2 to 
about 12 carbon atoms, divinyl ethers and diallyl ethers of 
polyethylene glycols containing from about 2 to about 600 
units, dienes having from about 6 to about 20 carbon atoms, 
divinyl benZene, vinyl and allyl ethers of pentaerythritol, 
and the like. Typically, these gelling agents have a viscosity 
from about 25,000 cps to about 40,000 cps When measured 
as a 5% aqueous solution at 25° C. using a Brook?eld RVT 
viscometer With Spindle #6 at 10 rpm. Commercially avail 
able examples of these polymers include ACP-1120, ACP 
1179, and ACP-1180, available from International Specialty 
Products (Wayne, NJ). 

Thickening agents Which are suitable for use herein also 
include those disclosed in US. Pat. No. , 4,387,107, to Klein 
et al., issued Jun. 7, 1983 and “Encyclopedia of Polymer and 
Thickeners for Cosmetics,” R. Y. Lochhead and W. R. Fron, 
eds., Cosmetics & Toiletries, vol. 108, pp. 95—135 (May 
1993), Which are all incorporated herein by reference in their 
entirety. 
Preferred compositions of the present invention include a 
thickening agent selected from the group consisting of 
carboxylic acid polymers, crosslinked polyacrylate 
polymers, polyacrylamide polymers, and mixtures thereof, 
more preferably selected from the group consisting of 
crosslinked polyacrylate polymers, polyacrylamide 
polymers, and mixtures thereof. 
Optional Components 
The topical compositions of the present invention may 
comprise a Wide variety of optional components, provided 
that such optional components are physically and chemically 
compatible With the essential components described herein, 
and do not unduly impair stability, ef?cacy or other use 
bene?ts associated With the compositions of the present 
invention. Optional components may be dispersed, dis 
solved or the like in the carrier of the present compositions. 

Optional components include aesthetic agents and active 
agents. For example, the compositions may include, in 
addition to the essential components of the invention, absor 
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bents (including oil absorbents such as clays an polymeric 
absorbents), abrasives, anticaking agents, antifoaming 
agents, antimicrobial agents (e.g., a compound capable of 
destroying microbes, preventing the development of 
microbes or preventing the pathogenic action of microbes 
and useful, for example, in controlling acne and/or preserv 
ing the topical composition), binders, biological additives, 
buffering agents, bulking agents, chemical additives, cos 
metic biocides, denaturants, cosmetic astringents, drug 
astringents, external analgesics, ?lm formers, humectants, 
opacifying agents, fragrances, perfumes, pigments, 
colorings, essential oils, skin sensates, emollients, skin 
soothing agents, skin healing agents, pH adjusters, 
plasticiZers, preservatives, preservative enhancers, 
propellants, reducing agents, skin-conditioning agents, skin 
penetration enhancing agents, skin protectants, solvents, 
suspending agents, emulsi?ers, thickening agents, solubiliZ 
ing agents, polymers for aiding the ?lm-forming properties 
and substantivity of the composition (such as a copolymer of 
eicosene and vinyl pyrrolidone, an example of Which is 
available from GAF Chemical Corporation as Ganex® 

V-220), Waxes, sunscreens, sunblocks, ultraviolet light 
absorbers or scattering agents, sunless tanning agents, anti 
oxidants and/or radical scavengers, chelating agents, 
sequestrants, anti-acne agents, anti-in?ammatory agents, 
anti-androgens, depilation agents, desquamation agents/ 
exfoliants, organic hydroxy acids, vitamins and derivatives 
thereof (including Water dispersible or soluble vitamins such 
as Vitamin C and ascorbyl phosphates), compounds Which 
stimulate collagen production, and natural extracts. Such 
other materials are knoWn in the art. Nonexclusive examples 
of such materials are described in Harry’s Cosmeticology, 
7th Ed., Harry & Wilkinson (Hill Publishers, London 1982); 
in Pharmaceutical Dosage F orms—Disperse Systems; 
Lieberman, Rieger & Banker, Vols. 1 (1988) & 2 (1989); 
Marcel Decker, Inc.; in The Chemistry and Manufacture of 
Cosmetics, 2nd. Ed., deNavarre (Van Nostrand 1962—1965); 
and in The Handbook of Cosmetic Science and Technology, 
1st Ed.. KnoWlton & Pearce (Elsevier 1993). can also be 
used in the present invention. 

In a preferred embodiment, the composition also includes 
an active useful for chronically regulating skin condition. 
Such materials are those Which manifest skin appearance 
bene?ts folloWing chronic application of the composition 
containing such materials. Materials having this effect 
include, but are not limited to, Vitamin B3 compounds. 

Speci?c examples of optional components include the 
folloWing. 
A. Vitamin B3 Compounds 

In a preferred embodiment, the compositions of the 
present invention comprise a safe and effective amount of a 
vitamin B3 compound. The vitamin B3 compound enhances 
the skin appearance bene?ts of the present invention, espe 
cially in regulating skin condition, including regulating 
signs of skin aging, more especially Wrinkles, lines, and 
pores. The compositions of the present invention preferably 
comprise from about 0.01% to about 50%, more preferably 
from about 0.1% to about 10%, even more preferably from 
about 0.5% to about 10%, and still more preferably from 
about 1% to about 5%, most preferably from about 2% to 
about 5%, of the vitamin B3 compound. 
As used herein, “vitamin B3 compound” means a com 

pound having the formula: 
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wherein R is —CONH2 (i.e., niacinamide), —COOH (i.e., 
nicotinic acid) or - CHZOH (i.e., nicotinyl alcohol); deriva 
tives thereof; and salts of any of the foregoing. 

Exemplary derivatives of the foregoing vitamin B3 com 
pounds include nicotinic acid esters, including non 
vasodilating esters of nicotinic acid, nicotinyl amino acids, 
nicotinyl alcohol esters of carboxylic acids, nicotinic acid 
N-oxide and niacinamide N-oxide. 

Suitable esters of nicotinic acid include nicotinic acid 
esters of C I1—C22, preferably C1—C16, more preferably 
C1—C6 alcohols. The alcohols are suitably straight-chain or 
branched chain, cyclic or acyclic, saturated or unsaturated 
(including aromatic), and substituted or unsubstituted. The 
esters are preferably non-vasodilating. As used herein, “non 
vasodilating” means that the ester does not commonly yield 
a visible ?ushing response after application to the skin in the 
subject compositions (the majority of the general population 
Would not experience a visible ?ushing response, although 
such compounds may cause vasodilation not visible to the 
naked eye, i.e., the ester is non-rubifacient). Non 
vasodilating esters of nicotinic acid include tocopherol nico 
tinate and inositol hexanicotinate; tocopherol nicotinate is 
preferred. 

Other derivatives of the vitamin B3 compound are deriva 
tives of niacinamide resulting from substitution of one or 
more of the amide group hydrogens. Nonlimiting examples 
of derivatives of niacinamide useful herein include nicotinyl 
amino acids, derived, for example, from the reaction of an 
activated nicotinic acid compound (e.g., nicotinic acid aZide 
or nicotinyl chloride) With an amino acid, and nicotinyl 
alcohol esters of organic carboxylic acids (e.g., C1—C18). 
Speci?c examples of such derivatives include nicotinuric 
acid (C8H8N2O3) and nicotinyl hydroxamic acid 
(CGHGNZOZ), Which have the folloWing chemical structures: 
nicotinuric acid: 

/ 

nicotinyl hydroxamic acid: 

C—NH—OH 
/ 

Exemplary nicotinyl alcohol esters include nicotinyl alco 
hol esters of the carboxylic acids salicylic acid, acetic acid, 
glycolic acid, palmitic acid and the like. Other non-limiting 
examples of vitamin B3 compounds useful herein are 
2-chloronicotinamide, 6-aminonicotinamide, 
6-methyinicotinamide, n-methyl-nicotinamide, n,n 
diethyinicotinamide, n-(hydroxymethyl)-nicotinamide, 
quinolinic acid imide, nicotinanilide, n-benZylnicotinamide, 
n-ethyinicotinamide, nifenaZone, nicotinaldehyde, isonico 
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tinic acid, methyl isonicotinic acid, thionicotinamide, 
nialamide, 1-(3-pyridylmethyl) urea, 2-mercaptonicotinic 
acid, nicomol, and niapraZine. 
Examples of the above vitamin B3 compounds are Well 

knoWn in the art and are commercially available from a 
number of sources, e.g., the Sigma Chemical Company (St. 
Louis, Mo.); ICN Biomedicals, Inc. (Irvin, Calif.) and 
Aldrich Chemical Company (MilWaukee, Wis.). 
One or more vitamin B3 compounds may be used herein. 

Preferred vitamin B3 compounds are niacinamide and toco 
pherol nicotinate. Niacinamide is more preferred. 
When used, salts, derivatives, and salt derivatives of 

niacinamide are preferably those having substantially the 
same efficacy as niacinamide in the methods of regulating 
skin condition described herein. 

Salts of the vitamin B3 compound are also useful herein. 
Nonlimiting examples of salts of the vitamin B3 compound 
useful herein include organic or inorganic salts, such as 
inorganic salts With anionic inorganic species (e. g., chloride, 
bromide, iodide, carbonate, preferably chloride), and 
organic carboxylic acid salts (including mono-, di- and tri 
C1—C18 carboxylic acid salts, e.g., acetate, salicylate, 
glycolate, lactate, malate, citrate, preferably monocarboxy 
lic acid salts such as acetate). These and other salts of the 
vitamin B3 compound can be readily prepared by the skilled 
artisan, for example, as described by W. Wenner, “The 
Reaction of L-Ascorbic and D-Iosascorbic Acid With Nico 
tinic Acid and Its Amide”, J. Organic Chemistry, VOL. 14, 
22—26 (1949), Which is incorporated herein by reference. 
Wenner describes the synthesis of the ascorbic acid salt of 
niacinamide. 

In a preferred embodiment, the ring nitrogen of the 
vitamin B3 compound is substantially chemically free (e.g., 
unbound and/or unhindered), or after delivery to the skin 
becomes substantially chemically free (“chemically free” is 
hereinafter alternatively referred to as “uncomplexed”). 
More preferably, the vitamin B3 compound is essentially 
uncomplexed. Therefore, if the composition contains the 
vitamin B3 compound in a salt or otherWise complexed 
form, such complex is preferably substantially reversible, 
more preferably essentially reversible, upon delivery of the 
composition to the skin. For example, such complex should 
be substantially reversible at a pH of from about 5.0 to about 
6.0. Such reversibility can be readily determined by one 
having ordinary skill in the art. 
More preferably the vitamin B3 compound is substantially 

uncomplexed in the composition prior to delivery to the 
skin. Exemplary approaches to minimiZing or preventing the 
formation of unesirable complexes include omission of 
materials Which form substantially irreversible or other 
complexes With the vitamin B3 compound, pH adjustment, 
ionic strength adjustment, the use of surfactants, and for 
mulating Wherein the vitamin B3 compound and materials 
Which complex thereWith are in different phases. Such 
approaches are Well Within the level of ordinary skill in the 
art. 

Thus, in a preferred embodiment, the vitamin B3 com 
pound contains a limited amount of the salt form and is more 
preferably substantially free of salts of a vitamin B3 com 
pound. Preferably the vitamin B3 compound contains less 
than about 50% of such salt, and is more preferably essen 
tially free of the salt form. The vitamin B3 compound in the 
compositions hereof having a pH of from about 4 to about 
7 typically contain less than about 50% of the salt form. 
The vitamin B3 compound may be included as the sub 

stantially pure material, or as an extract obtained by suitable 
physical and/or chemical isolation from natural (e.g., plant) 
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sources. The vitamin B3 compound is preferably substan 
tially pure, more preferably essentially pure. 
B. Anti-In?ammatory Agents 

Asafe and effective amount of an anti-in?ammatory agent 
may be added to the compositions of the subject invention, 
preferably from about 0.1% to about 10%, more preferably 
from about 0.5% to about 5%, of the composition. The 
anti-in?ammatory agent enhances the skin appearance ben 
e?ts of the present invention, e.g., such agents contribute to 
a more uniform and acceptable skin tone or color. The exact 
amount of anti-in?ammatory agent to be used in the com 
positions Will depend on the particular anti-in?ammatory 
agent utiliZed since such agents vary Widely in potency. 

Steroidal anti-in?ammatory agents, including but not lim 
ited to, corticosteroids such as hydrocortisone, 
hydroxyltriamcinolone, alpha-methyl dexamethasone, 
dexamethasone-phosphate, beclomethasone dipropionates, 
clobetasol valerate, desonide, desoxymethasone, desoxycor 
ticosterone acetate, dexamethasone, dichlorisone, di?o 
rasone diacetate, di?ucortolone valerate, ?uadrenolone, ?u 
clorolone acetonide, ?udrocortisone, ?umethasone pivalate, 
?uosinolone acetonide, ?uocinonide, ?ucortine butylesters, 
?uocortolone, ?uprednidene (?uprednylidene) acetate, 
?urandrenolone, halcinonide, hydrocortisone acetate, hydro 
cortisone butyrate, methylprednisolone, triamcinolone 
acetonide, cortisone, cortodoxone, ?ucetonide, 
?udrocortisone, di?uorosone diacetate, ?uradrenolone, 
?udrocortisone, di?urosone diacetate, ?uradrenolone 
acetonide, medrysone, amcinafel, amcina?de, betametha 
sone and the balance of its esters, chloroprednisonc, chlor 
prednisone acetate, clocortelone, clescinolone, dichlorisone, 
di?urprednate, ?ucloronide, ?unisolide, ?uoromethalone, 
?uperolone, ?uprednisolone, hydrocortisone valerate, 
hydrocortisone cyclopentylpropionate, hydrocortamate, 
meprednisone, paramethasone, prednisolone, prednisone, 
beclomethasone dipropionate, triamcinolone, and mixtures 
thereof may be used. The preferred steroidal anti 
in?ammatory for use is hydrocortisone. 
A second class of anti-in?ammatory agents Which is 

useful in the compositions includes the nonsteroidal anti 
in?ammatory agents. The variety of compounds encom 
passed by this group are Well-knoWn to those skilled in the 
art. For detailed disclosure of the chemical structure, 
synthesis, side effects, etc. of non-steroidal anti 
in?ammatory agents, reference may be had to standard texts, 
including Anti-in?ammatory and Anti-Rheumatic Drugs, K. 
D. Rainsford, Vol. I—III, CRC Press, Boca Raton, (1985), 
and Anti-in?ammatory Agents, Chemistry and 
Pharmacology, 1, R. A. Scherrer, et al., Academic Press, 
NeW York (1974), each incorporated herein by reference. 

Speci?c non-steroidal anti-in?ammatory agents useful in 
the composition invention include, but are not limited to: 

1) the oxicams, such as piroxicam, isoxicam, tenoxicam, 
sudoxicam, and CP-14,304; 

2) the salicylates, such as aspirin, disalcid, benorylate, 
trilisate, safapryn, solprin, di?unisal, and fendosal; 

3) the acetic acid derivatives, such as diclofenac, 
fenclofenac, indomethacin, sulindac, tolmetin, isoxepac, 
furofenac, tiopinac, Zidometacin, acematacin, fentiaZac, 
Zomepirac, clindanac, oxepinac, felbinac, and ketorolac; 

4) the fenamates, such as mefenamic, meclofenamic, 
?ufenamic, ni?umic, and tolfenamic acids; 

5) the propionic acid derivatives, such as ibuprofen, 
naproxen, benoxaprofen, ?urbiprofen, ketoprofen, 
fenoprofen, fenbufen, indopropfen, pirprofen, carprofen, 
oxaproZin, pranoprofen, miroprofen, tioxaprofen, suprofen, 
alminoprofen, and tiaprofenic; and 
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6) the pyraZoles, such as phenylbutaZone, 

oxyphenbutaZone, fepraZone, aZapropaZone, and trimet 
haZone. 

Mixtures of these non-steroidal anti-in?ammatory agents 
may also be employed, as Well as the dermatologically 
acceptable salts and esters of these agents. For example, 
etofenamate, a ?ufenamic acid derivative, is particularly 
useful for topical application. Of the nonsteroidal anti 
in?ammatory agents, ibuprofen, naproxen, ?ufenamic acid, 
etofenamate, aspirin, mefenamic acid, meclofenamic acid, 
piroxicam and felbinac are preferred; ibuprofen, naproxen, 
etofenamate, aspirin and ?ufenamic acid are most preferred. 

Finally, so-called “natural” anti-in?ammatory agents are 
useful in methods of the subject invention. Such agents may 
suitably be obtained as an extract by suitable physical and/or 
chemical isolation from natural sources (e.g., plants, fungi, 
by-products of microorganisms). For example, candelilla 
Wax, alpha bisabolol, aloe vera, Manjistha (extracted from 
plants in the genus Rubia, particularly Rubia Cordifolia), 
and Guggal (extracted from plants in the genus 
Commiphora, particularly Comminhora Mukul), kola 
extract, chamomile, and sea Whip extract, may be used. 

Additional anti-in?ammatory agents useful herein include 
compounds of the Licorice (the plant genus/ 
speciesGlycyrrhiZa glabra) family, including glycyrrhetic 
acid, glycyrrhiZic acid, and derivatives thereof (e.g., salts 
and esters). Suitable salts of the foregoing compounds 
include metal and ammonium salts. Suitable esters include 
C2—C24 saturated or unsaturated esters of the acids, prefer 
ably C1O—C24, more preferably C16—C24. Speci?c examples 
of the foregoing include oil soluble licorice extract, the 
glycyrrhiZic and glycyrrhetic acids themselves, monoammo 
nium glycyrrhiZinate, monopotassium glycyrrhiZinate, dipo 
tassium glycyrrhiZinate, 1-beta-glycyrrhetic acid, stearyl 
glycyrrhetinate, and 3-stearyloxy-glycyrrhetinic acid, and 
disodium 3-succinyloxy-beta-glycyrrhetinate. Stearyl gly 
cyrrhetinate is preferred. 
C. Sunscreens and Sunblocks 

Exposure to ultraviolet light can result in excessive scal 
ing and texture changes of the stratum corneum. Therefore, 
the compositions of the subject invention preferably contain 
a sunscreen or sunblock. Suitable sunscreens or sunblocks 

may be organic or inorganic. 
A Wide variety of conventional sunscreening agents are 

suitable for use herein. Sagarin, et al., at Chapter VIII, pages 
189 et seq., of Cosmetics Science and Technology (1972), 
discloses numerous suitable agents, and is incorporated 
herein by reference. Speci?c suitable sunscreening agents 
include, for example: p-aminobenZoic acid, its salts and its 
derivatives (ethyl, isobutyl, glyceryl esters; 
p-dimethylaminobenZoic acid); anthranilates (i.e., O-amino 
benZoates; methyl, menthyl, phenyl, benZyl, phenylethyl, 
linalyl, terpinyl, and cyclohexenyl esters); salicylates (amyl, 
phenyl, octyl, benZyl, menthyl, glyceryl, and di-pro 
pyleneglycol esters); cinnamic acid derivatives (menthyl 
and benZyl esters, a-phenyl cinnamonitrile; butyl cinnamoyl 
pyruvate); dihydroxycinnamic acid derivatives 
(umbelliferone, methylumbelliferone, methylaceto 
umbelliferone); trihydroxy-cinnamic acid derivatives 
(esculetin, methylesculetin, daphnetin, and the glucosides, 
esculin and daphnin); hydrocarbons (diphenylbutadiene, 
stilbene); dibenZalacetone and benZalacetophenone; naph 
tholsulfonates (sodium salts of 2-naphthol-3,6-disulfonic 
and of 2-naphthol-6,8-disulfonic acids); 
di-hydroxynaphthoic acid and its salts; o- and 
p-hydroxybiphenyidisulfonates; coumarin derivatives 
(7-hydroxy, 7-methyl, 3-phenyl); diaZoles (2-acetyl-3 
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bromoindaZole, phenyl benZoxaZole, methyl naphthoxaZole, 
various aryl benZothiaZoles); quinine salts (bisulfate, sulfate, 
chloride, oleate, and tannate); quinoline derivatives 
(8-hydroxyquinoline salts, 2-phenylquinoline); hydroxy- or 
methoxy-substituted benZophenones; uric and violuric 
acids; tannic acid and its derivatives (e.g., hexaethylether); 
(butyl carbotol) (6-propyl piperonyl) ether; hydroquinone; 
benZophenones (oxybenZene, sulisobenZone, dioxybenZone, 
benZoresorcinol, 2,2‘, 4,4‘-tetrahydroxybenZophenone, 2,2‘ 
dihydroxy-4,4‘-dimethoxybenZophenone, octabenZone; 
4-isopropyldibenZoylmethane; butylmethoxydibenZoyl 
methane; etocrylene; octocrylene; [3-(4‘-methylbenZylidene 
bornan-2-one) and 4-isopropyl-di-benZoylmethane. 
Of these, 2-ethylhexyl-p-methoxycinnamate 

(commercially available as PARSOL MCX), 4,4‘-t-butyl 
methoxydibenZoyl-methane (commercially available as 
PARSOL 1789), 2-hydroxy4-methoxybenZophenone, 
octyldimethyl-p-aminobenZoic acid, digalloyltrioleate, 2,2 
dihydroxy-4-methoxybenZophenone, ethyl-4-(bis(hydroxy 
propyl))aminobenZoate, 2-ethylhexyl-2-cyano-3,3 
diphenylacrylate, 2-ethylhexyl-salicylate, glyceryl-p 
aminobenZoate, 3,3,5-trimethylcyclohexylsalicylate, 
methylanthranilate, p-dimethyl-aminobenZoic acid or 
aminobenZoate, 2-ethylhexyl-p-dimethyl-amino-benZoate, 
2-phenylbenZimidaZole-5-sulfonic acid, 2-(p 
dimethylaminophenyl)- are preferred. 
More preferred organic sunscreens useful in the compo 

sitions useful in the subject invention are 2-ethylhexyl-p 
methoxycinnamate, butylmethoxydibenZoyl-methane, 
2-hydroxy-4-methoxybenZo-phenone, 
2-phenylbenZimidaZole-5-sulfonic acid, octyidimethyl-p 
aminobenZoic acid, octocrylene and mixtures thereof. 

Also particularly useful in the compositions are sun 
screens such as those disclosed in Us. Pat. No. 4,937,370 
issued to Sabatelli on Jun. 26, 1990, and US. Pat. No. 
4,999,186 issued to Sabatelli & Spirnak on Mar. 12, 1991, 
both of Which are incorporated herein by reference. The 
sunscreening agents disclosed therein have, in a single 
molecule, tWo distinct chromophore moieties Which exhibit 
different ultra-violet radiation absorption spectra. One of the 
chromophore moieties absorbs predominantly in the UVB 
radiation range and the other absorbs strongly in the UVA 
radiation range. 

Preferred members of this class of sunscreening agents 
are 4-N,N-(2-ethylhexyl)methyl-aminobenZoic acid ester of 
2,4-dihydroxybenZophenone; N,N-di-(2-ethylhexyl)4 
aminobenZoic acid ester With 4-hydroxydibenZoylmethane; 
4-N,N-(2-ethylhexyl)methyl-aminobenZoic acid ester With 
4-hydroxydibenZoyl methane; 4-N,N-(2-ethylhexyl)methyl 
-aminobenZoic acid ester of 2- hydroxy-4-(2 
hydroxyethoxy)benZophenone; 4-N,N-(2-ethylhexyl) 
methylaminobenZoic acid ester of 4-(2-hydroxyethoxy) 
dibenZoylmethane; N,N-di-(2-ethylhexyl)4-aminobenZoic 
acid ester of2-hydroxy4-(2-hydroxyethoxy)benZophenone; 
hydroxyethoxy)dibenZoylmethane and mixtures thereof. 

Especially preferred sunscreens or sunblocks include 
butylmethoxydibenZoylmethane, 2-ethylhexyl-p 
methoxycinnamate, phenyl benZimidaZole sulfonic acid, and 
octocrylene. 
Asafe and effective amount of the sunscreen or sunblock 

is used, typically from about 1% to about 20%, more 
typically from about 2% to about 10%. Exact amounts Will 
vary depending upon the sunscreen chosen and the desired 
Sun Protection Factor (SPF). 
An agent may also be added to any of the compositions 

useful in the subject invention to improve the skin substan 
tivity of those compositions, particularly to enhance their 
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resistance to being Washed off by Water, or rubbed off. A 
preferred agent Which Will provide this bene?t is a copoly 
mer of ethylene and acrylic acid. Compositions comprising 
this copolymer are disclosed in US. Pat. No. 4,663,157, 
Brock, issued May 5, 1987, Which is incorporated herein by 
reference. 
D. Anti-Oxidants/Radical Scavenoers 

Preferred compositions of the subject invention include an 
anti-oxidant/radical scavenger. The anti-oxidant/radical 
scavenger is especially useful for providing protection 
against UV radiation Which can cause increased scaling or 
texture changes in the stratum corneum and against other 
environmental agents Which can cause skin damage. 
A safe and effective amount of an anti-oxidant/radical 

scavenger may be added to the compositions of the subject 
invention, preferably from about 0.1% to about 10%, more 
preferably from about 1% to about 5%, of the composition. 

Anti-oxidants/radical scavengers such as ascorbic acid 
(vitamin C) and its salts, ascorbyl esters of fatty acids, 
ascorbic acid derivatives (e.g., magnesium ascorbyl 
phosphate), tocopherol (vitamin E), tocopherol sorbate, 
tocopherol acetate, other esters of tocopherol, butylated 
hydroxy benZoic acids and their salts, 6-hydroxy-2,5,7,8 
tetramethylchroman-2-carboxylic acid (commercially avail 
able under the tradename TroloxR), gallic acid and its alkyl 
esters, especially propyl gallate, uric acid and its salts and 
alkyl esters, sorbic acid and its salts, amines (e.g., N,N 
diethylhydroxylamine, amino-guanidine), sulfhydryl com 
pounds (e.g., glutathione), dihydroxy fumaric acid and its 
salts, lycine pidolate, arginine pilolate, nordihydroguaiaretic 
acid, bio?avonoids, lysine, methionine, proline, superoxide 
dismutase, silymarin, tea extracts, grape skin/seed extracts, 
melanin, and rosemary extracts may be used. Preferred 
anti-oxidants/radical scavengers are selected from toco 
pherol sorbate and other esters of tocopherol, more prefer 
ably tocopherol sorbate. For example, the use of tocopherol 
sorbate in topical compositions and applicable to the present 
invention is described in US. Pat. No. 4,847,071, issued on 
Jul. 11, 1989 to Donald L. Bissett, Rodney D. Bush and 
Ranjit Chatterjee, incorporated herein by reference. 
E. Chelators As used herein, “chelating agent” means an 
active agent capable of removing a metal ion from a system 
by forming a complex so that the metal ion cannot readily 
participate in or catalyZe chemical reactions. The inclusion 
of a chelating agent is especially useful for providing 
protection against UV radiation Which can contribute to 
excessive scaling or skin texture changes and against other 
environmental agents Which can cause skin damage. 
A safe and effective amount of a chelating agent may be 

added to the compositions of the subject invention, prefer 
ably from about 0.1% to about 10%, more preferably from 
about 1% to about 5%, of the composition. Exemplary 
chelators that are useful herein are disclosed in US. Pat. No. 
5,487,884, issued Jan. 30, 1996 to Bissett et al.; International 
Publication No.91/16035, Bush et al., published Oct. 31, 
1995; and International Publication No.91/16034, Bush et 
al., published Oct. 31, 1995; all incorporated herein by 
reference. Preferred chelators useful in compositions of the 
subject invention are furildioxime and derivatives thereof. 
F. Organic Hydroxy Acids 

Compositions of the present invention may comprise an 
organic hydroxy acid. Suitable hydroxy acids include 
C1—C18 hydroxy acids, preferably C8 or beloW. The hydroxy 
acids can be substituted or unsubstituted, straight chain, 
branched chain or cyclic (preferably straight chain), and 
saturated or unsaturated (mono- or poly- unsaturated) 
(preferably saturated). Non-limiting examples of suitable 
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hydroxy acids include salicylic acid, glycolic acid, lactic 
acid, 5 octanoyl salicylic acid, hydroxyoctanoic acid, 
hydroxycaprylic acid, and lanolin fatty acids. Preferred 
concentrations of the organic hydroxy acid range from about 
0.1% to about 10%, more preferably from about 0.2% to 
about 5%, also preferably from about 0.5% to about 2%. 
Salicylic acid is preferred. The organic hydroxy acids 
enhance the skin appearance bene?ts of the present inven 
tion. For example, the organic hydroxy acids tend to 
improve the texture of the skin. 
G. Desquamation Agents/Exfoliants 
Asafe and effective amount of a desquamation agent may 

be added to the compositions of the subject invention, more 
preferably from about 0.1% to about 10%, even more 
preferably from about 0.2% to about 5%, also preferably 
from about 0.5% to about 4% of the composition. Desqua 
mation agents enhance the skin appearance bene?ts of the 
present invention. For example, the desquamation agents 
tend to improve the texture of the skin (e.g., smoothness). A 
variety of desquamation agents are knoWn in the art and are 
suitable for use herein, including but not limited to the 
organic hydroxy agents described above. One desquamation 
system that is suitable for use herein comprises sulfhydryl 
compounds and ZWitterionic surfactants and is described in 
copending application Ser. No. 08/480,632, ?led on Jun. 7, 
1995 in the name of Donald L. Bissett, corresponding to 
PCT Application No. US. 95/08136, ?led 6/29/95, each 
incorporated herein by reference. Another desquamation 
system that is suitable for use herein comprises salicylic acid 
and ZWitterionic surfactants and is described in copending 
patent application Ser. No. 08/554,944, ?led on Nov. 13, 
1995 as a continuation of Serial No. 08/209,401, ?led on 
Mar. 9, 1994 in the name of Bissett, corresponding to PCT 
Application No. 94/12745, ?led Nov. 11, 1994, published 
May 18, 1995, each incorporated herein by reference. ZWit 
terionic surfactants such as described in these applications 
are also useful as desquamatory agents herein, With cetyl 
betaine being particularly preferred. 
H. Skin Lightening Agents 

The compositions of the present invention may comprise 
a skin lightening agent. When used, the compositions pref 
erably comprise from about 0.1% to about 10%, more 
preferably from about 0.2% to about 5%, also preferably 
from about 0.5% to about 2%, of a skin lightening agent. 
Suitable skin lightening agents include those knoWn in the 
art, including kojic acid, arbutin, ascorbic acid and deriva 
tives thereof, e.g., magnesium ascorbyl phosphate. Skin 
lightening agents suitable for use herein also include those 
described in copending patent application Ser. No. 08/479, 
935, ?led on Jun. 7, 1995 in the name of Hillebrand, 
corresponding to PCT Application No. US. 95/07432, ?led 
Jun. 12, 1995; and copending patent application Ser. No. 
08/3990,152, ?led on Feb. 24, 1995 in the names of Kalla L. 
Kvalnes, Mitchell A. DeLong, Barton J. Bradbury, Curtis B. 
Motley, and John D. Carter, corresponding to PCT Appli 
cation No. US. 95/02809, ?led Mar. 1, 1999, published Sep. 
8, 1995; all incorporated herein by reference. 
I. Skin Conditioners 

Preferred compositions of the invention comprise an 
optional skin conditioning component. The skin condition 
ing component is preferably selected from the group con 
sisting of emollients, humectants, moisturiZers and mixtures 
thereof. The skin conditioning component is preferably 
present at a level of at least about 0.1%, more preferably 
from about 1% to about 99%, even more preferably from 
about 1% to about 50%, still more preferably from about 2% 
to about 30% and most preferably from about 5% to about 
25% (e.g., about 5% to about 10% or 15%). 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

32 
A variety of emollients may be employed. These emol 

lients may be selected from one or more of the folloWing 
classes: Triglyceride esters Which include, but are not lim 
ited to, vegetable and animal fats and oils such as castor oil, 
cocoa butter, safflower oil, cottonseed oil, corn oil, olive oil, 
cod liver oil, almond oil, avocado oil, palm oil, sesame oil, 
squalene, kikui oil and soybean oil; Acetoglyceride esters, 
such as acetylated monoglycerides; Ethoxylated glycerides, 
such as ethoxylated glyceryl monostearate; Alkyl esters of 
fatty acids having 10 to 20 carbon atoms Which include, but 
are not limited to, methyl, isopropyl, and butyl esters of fatty 
acids such as hexyl laurate, isohexyl laurate, isohexyl 
palmitate, isopropyl palmitate, methyl palmitate, 
decyloleate, isodecyl oleate, hexadecyl stearate decyl 
stearate, isopropyl isostearate, methyl isostearate, diisopro 
pyl adipate, diisohexyl adipate, dihexyldecyl adipate, diiso 
propyl sebacate, lauryl lactate, myristyl lactate, and cetyl 
lactate; Alkenyl esters of fatty acids having 10 to 20 carbon 
atoms such as oleyl myristate, oleyl stearate, and oleyl 
oleate; Fatty acids having 10 to 20 carbon atoms such as 
pelargonic, lauric, myristic, palmitic, stearic, isostearic, 
hydroxystearic, oleic, linoleic, ricinoleic, arachidic, behenic, 
and erucic acids; Fatty alcohols having 10 to 20 carbon 
atoms such as lauryl, myristyl, cetyl, hexadecyl, stearyl, 
isostearyl, hydroxystearyl, oleyl, ricinoleyl, behenyl, erucyl, 
and 2-octyl dodecanyl alcohols; Lanolin and lanolin deriva 
tives such as lanolin, lanolin oil, lanolin Wax, lanolin 
alcohols, lanolin fatty acids, isopropyl lanolate, ethoxylated 
cholesterol, propoxylated lanolin alcohols, acetylated lano 
lin alcohols, lanolin alcohols linoleate, lanolin alcohols 
ricinoleate, acetate of lanolin alcohols ricinoleate, acetate of 
ethoxylated alcohols-esters, hydrogenolysis of lanolin, 
ethoxylated hydrogenated lanolin, and liquid and semisolid 
lanolin absorption bases; Polyhydric alcohol esters such as 
ethylene glycol mono and di-fatty acid esters, diethylene 
glycol mono-and di- fatty acid esters, polyethylene glycol 
(200—6000) mono- and di-fatty acid esters, propylene glycol 
mono- and di-fatty acid esters, polypropylene glycol 2000 
monooleate, polypropylene glycol 2000 monostearate, 
ethoxylated propylene glycol monostearate, glyceryl mono 
and di-fatty acid esters, polyglycerol polyfatty esters, 
ethoxylated glyceryl monostearate, 1,2-butylene glycol 
monostearate, 1,2-butylene glycol distearate, sorbitan fatty 
acid esters, and polyoxyethylene sorbitan fatty acid esters; 
Wax esters such as beesWax, spermaceti, myristyl myristate, 
stearyl stearate; BeesWax derivatives such as polyoxyethyl 
ene sorbitol beesWax Which are reaction products of bees 
Wax With ethoxylated sorbitol of varying ethylene oxide 
content, forming a mixture of ether esters; Vegetable Waxes 
including, but not limited to, camauba and candelilla Waxes; 
Phospholipids such as lecithin and derivatives; Sterols 
including, but not limited to, cholesterol and cholesterol 
fatty acid esters; and Amides such as fatty acid amides, 
ethoxylated fatty acid amides, and solid fatty acid alkano 
lamides. 

Additional types of conditioning compounds are humec 
tants of the polyhydric alcohol-type. Typical polyhydric 
alcohols include polyalkylene glycols and more preferably 
alkylene polyols and their derivatives, including propylene 
glycol, dipropylene glycol, polypropylene glycol, polyeth 
ylene glycol and derivatives thereof, sorbitol, hydroxypro 
pyl sorbitol, erythritol, threitol, pentaerythritol, xylitol, 
glucitol, mannitol, hexylene glycol, butylene glycol (e.g., 
1,3-butylene glycol), hexane triol (e.g., 1,2,6-hexanetriol), 
glycerol, ethoxylated glycerol, propoxylated glycerol, 
sodium 2-pyrrolidone-5-carboxylate, soluble collagen, dibu 
tyl phthalate, gelatin and mixtures thereof. 
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Also useful herein are guanidine; glycolic acid and gly 
colate salts (e.g. ammonium and quaternary alkyl 
ammonium); lactic acid and lactate salts (e.g. ammonium 
and quaternary alkyl ammonium); aloe vera in any of its 
variety of forms (e.g., aloe vera gel); sugar and starch 
derivatives (e.g., alkoxylated glucose); hyaluronic acid and 
derivatives thereof (e.g., salt derivatives such as sodium 
hyaluraonate); lactamide monoethanolamine; acetamide 
monoethanolamine; urea; panthenol; sugars; starches; sili 
cone ?uids; silicone gums; and mixtures thereof. Also useful 
are the propoxylated glycerols described in US. Pat. No. 
4,976,953, Which is description is incorporated herein by 
reference. Other useful conditioning compounds include the 
various C1—C3O monoesters and polyesters of sugars and 
related materials such as described herein in reference to the 
hydrophobic component. 

The above listed compounds may be incorporated singly 
or in combination. 
Preparation of Compositions 

The compositions of the present invention are generally 
prepared by conventional methods such as are knoWn in the 
art of making topical compositions. Such methods typically 
involve mixing of the ingredients in one or more steps to a 
relatively uniform state, With or Without heating, cooling, 
application of vacuum, and the like. 
Methods for Regulating Skin Condition 

The compositions of the present invention are useful for 
regulating mammalian skin condition (especially human 
skin, more especially human facial skin), including visible 
and/or tactile discontinuities in skin, signs of skin aging, and 
visible and/or tactile discontinuities in skin associated With 
skin aging (including ?ne lines, Wrinkles, large pores, sur 
face roughness and other texture discontinuities associated 
With aged skin). Such regulation includes prophylactic and 
therapeutic regulation. 

Regulating skin condition involves topically applying to 
the skin a safe and effective amount of a composition of the 
present invention. The amount of the composition Which is 
applied, the frequency of application and the period of use 
Will vary Widely depending upon the level of retinoid and/or 
other components of a given composition and the level of 
regulation desired, e.g., in light of the level of skin aging 
present in the subject and the rate of further skin aging. 

In a preferred embodiment, the composition is chronically 
applied to the skin. By “chronic topical application” is meant 
continued topical application of the composition over an 
extended period during the subject’s lifetime, preferably for 
a period of at least about one Week, more preferably for a 
period of at least about one month, even more preferably for 
at least about three months, even more preferably for at 
least.about six months, and more preferably still for at least 
about one year. While bene?ts are obtainable after various 
maximum periods of use (e.g., ?ve, ten or tWenty years), it 
is preferred that chronic application continue throughout the 
subject’s lifetime. Typically applications Would be on the 
order of about once per day over such extended periods, 
hoWever application rates can vary from about once per 
Week up to about three times per day or more. 
A Wide range of quantities of the compositions of the 

present invention can be employed to provide a skin appear 
ance and/or feel bene?t. Quantities of the present composi 
tions Which are typically applied per application are, in mg 
composition/cm2 skin, from about 0.1 mg/cm2 to about 10 
mg/cm2. Aparticularly useful application amount is about 2 
mg/cm2. 

Regulating skin condition is preferably practiced by 
applying a composition in the form of a skin lotion, cream, 
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cosmetic, or the like Which is intended to be left on the skin 
for some esthetic, prophylactic, therapeutic or other bene?t 
(i.e., a “leave-on” composition). After applying the compo 
sition to the skin, it is preferably left on the skin for a period 
of at least about 15 minutes, more preferably at least about 
30 minutes, even more preferably at least about 1 hour, most 
preferably for at least several hours, e.g., up to about 12 
hours. 

EXAMPLES 

The folloWing examples further describe and demonstrate 
embodiments Within the scope of the present invention. The 
examples are given solely for the purpose of illustration and 
are not to be construed as limitations of the present 
invention, as many variations thereof are possible Without 
departing from the spirit and scope of the invention. 

Example 1 

A stable topical composition is prepared from the folloW 
ing ingredients using conventional formulating techniques. 

Ingredient Weight Percent 

Phase A 

DI Water 14.699 
glycerin 10.000 

Phase B 

Carbopol 954 0.400 
disodium EDTA 0.100 

Phase C 

isopropyl palmitate 0.400 
cetyl alcohol 2.300 
cyclomethicone/ 1.900 
dimethicone copolyol 
stearyl alcohol 1.500 
dimethicone (200 cts) 0.600 
PEG 100 Stearate 0.300 
stearic acid 0.300 
cetyl palmitate 2.500 

Phase D 

DI Water 3.000 
sodium hydroxide 0.200 

Phase E 

DI Water 8.000 
Niacinamide 2.000 

Phase F 

Sodium hydroxy glycinate 0.100 
Isopropynyl butylcarbamide 0.100 
DI Water 0.300 
butylene glycol 0.300 

Phase G 

isopropyl palmitate 1.000 
retinol 0.050 
BHI‘ 0.001 
Polysorbate 20 0.050 

First, Phase A ingredients are combined and sparged using 
nitrogen for approximately 15 minutes. Phase B ingredients 
are then dispersed into Phase Auntil uniform using propeller 
type mixing and heated the mixture to about 75° C. In a 
separate vessel, Phase C ingredients are combined and 
heated to about 75° C. The mixture of phases A and B are 
then blanketed With a sloW, steady stream of nitrogen. Next 
the Phase C ingredients are homogeniZed into the mixture of 
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phases A and B using any rotor/stator type of homogeniZer 
for approximately 15 minutes. After the 15 minutes, the 
mixing is switched to loW rpm sWeep mixing. Next, phase D 
ingredients are combined and added to the mixture of phases 
A,B, and C. Once phase D is mixed and the batch mixture 
is homogeneous, the entire batch mixture is cooled. When 
the batch is cooled to about 50° C., phase E ingredients are 
added and homogeniZed. When the batch is cooled to about 
40° C., phase F ingredients are added to the batch mixture. 
Lastly, When the batch mixture is cooled to about 30° C., the 
phase G ingredients are combined to the batch mixture. 
Mixing is continued until the batch mixture is uniform. 

The resulting composition is useful for application to the 
skin for delivering the retinol and to treat and improve the 
appearance of the skin. 

Example 2 
A stable topical composition is prepared from the folloWing 
ingredients using conventional formulating techniques. 

Ingredient Weight Percent 

Phase A 

DI Water 
disodium EDTA 0.100 
glycerin 5.000 

Phase B 

cetyl hydroxy 0.150 
ethyl cellulose 

Phase C 

cetyl alcohol 0.500 
stearyl alcohol 0.500 
behenyl alcohol 0.500 
cetyl ricinoleate 3.000 
Steareth 2 1.000 
distearyl dimonium chloride 0.250 
myristyl myristate 1.500 
caprylic/capric/glyceride 1.500 
sucrose cottonate 1.000 

Phase D 

DI Water 8.000 
niacinamide 2.000 

Phase E 

N,N"—methylene bis [N'— 0.100 

imidazolodinyl]urea] 
DI Water 0.300 
Isopropynyl butylcarbamide 0.005 
butylene glycol 0.300 

Phase F 

isopropyl palmitate 1.000 
retinol 0.050 
BHI‘ 0.001 
Polysorbate 20 0.050 

First, Phase A ingredients are combined and sparged using 
nitrogen for approximately 15 minutes. Phase B ingredients 
are then dispersed into Phase Auntil uniform using propeller 
type mixing and heated the mixture to about 75° C. In a 
separate vessel, Phase C ingredients are combined 10 and 
heated to about 75° C. The mixture of phases A and B are 
then blanketed With a sloW, steady stream of nitrogen. Next 
the Phase C ingredients are homogeniZed into the mixture of 
phases A and B using any rotor/stator type of homogeniZer 
for approximately 15 minutes. After the 15 minutes, the 
mixing is sWitched to loW rpm sWeep mixing. Once the 
batch mixture is homogeneous, the entire batch mixture is 
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cooled. When the batch is cooled to about 50° C., phase D 
ingredients are added and homoginiZed. When the batch is 
cooled to about 40° C., phase E ingredients are added to the 
batch mixture. Lastly, When the batch mixture is cooled to 
about 30° C., the phase F ingredients are combined to the 
batch mixture. Mixing is continued until the batch mixture 
is uniform. 
The resulting composition is useful for application to the 

skin for delivering the active and to treat and improve the 
appearance of the skin. 
What is claimed is: 
1. A skin care composition comprising: 

a.) from about 0.005% to about 2% of a retinoid; and 
b.) from about 0.001% to about 5% of a preservative 

component, comprising: 
i.) a formaldehyde donor; and 
ii.) a halopropynyl compound selected from the group 

consisting of iodopropargyl esters, ethers, acetals, 
carbamates and carbonates and combinations, 
thereof. 

2. Acomposition according to claim 1, Wherein the Weight 
ratio of the formaldehyde donor to halopropynyl compound 
is from about 200011 to about 1:1. 

3. A composition according to claim 1, Wherein the 
halopropynyl compound is 3-iodo-2-propynyl butyl carbam 
ate. 

4. A composition according to claim 1, Which comprises 
from about 0.05% to about 0.2% of the preservative and 
Wherein the formaldehyde donor is selected from the group 
consisting of dimethyloldimethyidantoin, N,N“-methylene 
bis [N‘-[hydroxymethyl)-2,5-dioxo-4-imidaZolidinyl]urea]; 
N-(hydroxymethyl)-N-(1,3-dihydroxymethyl-2,5-dioxo-4 
imidaZolidinyl)-N'-(hydroxymethyl) urea; the cis isomer of 
1-(3-chloroallyl)-3,5,7-triaZa-1-aZoniaadamantane chloride 
sodium hydroxymethylglycinate, dimethyl oxaZoline 
7-ethylbicycloxasolidine, 2-bromo-2-nitropropane-1,3-diol, 
5-bromo-5-nitro-1,3-dioxane and mixtures thereof. 

5. A composition according to claim 4, Wherein the 
formaldehyde donor is dimethyloldimethyldantoin. 

6. A composition according to claim 1, Wherein the 
retinoid is selected from the group consisting of Vitamin A 
alcohol, Vitamin A aldehyde, retinyl acetate, retinyl 
palmitate, and mixtures thereof. 

7. A composition according to claim 1, Wherein said 
composition further comprises a compound selected from 
the group consisting of hydroxy acids, desquamatory agents, 
sunscreens, anti-oxidants, and combinations thereof. 

8. A composition according to claim 1 Which further 
comprises from about 1% to about 99.5% of a dermatologi 
cal carrier. 

9. A composition according to claim 8 in the form of a 
lotion, a cream, a gel, a stick, a spray, an ointment, a paste, 
a mousse, or a cosmetic. 

10. Amethod of regulating skin conditioning, comprising 
applying to the skin of a mammal a safe and effective 
amount of a composition comprising applying to the skin a 
safe and effective amount of the composition according to 
claim 1. 

11. A method of regulating visible and/or tactile discon 
tinuities in the texture of mammalian skin, comprising 
applying to the skin of a mammal a safe and effective 
amount of a composition comprising applying to the skin a 
safe and effective amount of the composition according to 
claim 1. 


