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ABSTRACT 

An anti-aging composition containing: (a) at least one ?rst 
active ingredient chosen from phloretin and its derivatives; 
(b) at least one second active ingredient chosen from cin 
namic acid, resveratrol, retinol, ascorbic acid, tocopherol, 
and their derivatives; and (c) at least one non-aqueous 
organic solvent, With the proviso that if the composition 
contains ascorbic acid, Water is present as a co-solvent. 
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ANTI-AGING COMPOSITION CONTAINING 
PHLORETIN 

[0001] This application is a non-provisional application 
of, and claims bene?t to, US. Provisional Application No. 
60/784,571, ?led Mar. 22, 2006, Which is incorporated by 
reference in its entirety for all purposes. 

BACKGROUND OF THE INVENTION 

[0002] Aging skin is the result of more than just chrono 
logical age. Skin is exposed to environmental elements that 
cause radicals to form in the skin. These radicals attack the 
collagen layer of the skin and break it doWn, causing lines 
and Wrinkles to appear. This process is commonly called 
photo-aging. Diseases and disorders of skin that also may 
result from radical damage include skin cancer, skin irrita 
tion or in?ammation, dermatitis, allergy, psoriasis, acne, 
ecZema, rosacea. 

[0003] Application of antioxidants can help prevent radi 
cal-induced damage in skin. Applying Vitamin C, for 
example, to the skin can provide antioxidant protection, 
prevent photo-aging, and stimulate collagen production. 
HoWever, not all Vitamin C formulations produce these 
bene?ts due to lack of stability. 
[0004] The present invention is thus directed to a compo 
sition and process for inhibiting radical-induced damage to 
skin Which does not suffer from conventional stability 
issues. 

BRIEF SUMMARY OF THE INVENTION 

[0005] The present invention is directed to an anti-aging 
composition containing: 
[0006] (a) at least one ?rst active ingredient chosen from 

phloretin and its derivatives; 
[0007] (b) at least one second active ingredient chosen 
from cinnamic acid, resveratrol, retinol, ascorbic acid, 
tocopherol, and their derivatives; and 

[0008] (c) at least one non-aqueous organic solvent, and 
With the proviso that, if the composition contains ascorbic 
acid, Water is present as a co-solvent. 

[0009] The present invention is also directed to a process 
for treating radical-induced damage to skin by contacting the 
skin With the above-disclosed composition. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0010] Other than in the operating examples, or Where 
otherWise indicated, all numbers expressing quantities of 
ingredients and/or reaction conditions are to be understood 
as being modi?ed in all instances by the term “about”. 
[0011] The present invention is directed to the surprising 
discovery that by combining at least one ?rst active ingre 
dient chosen from phloretin, and its derivatives, With at least 
one second active ingredient chosen from cinnamic acid, 
resveratrol, retinol, ascorbic acid, tocopherol and their 
derivatives, an effective treatment for radical-induced dam 
age to skin is realiZed. 
[0012] First Active Ingredient 
[0013] Phloretin is the aglucone portion of phloriZin and is 
a polyphenolic compound. It is split from phloriZin by acid 
hydrolysis. Alternatively, phloretin can be completely syn 
thesiZed directly by knoWn processes. 
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[0014] Suitable phloretin derivatives include, but are not 
limited to, dihydrochalcone derivatives, such as those dis 
closed in US. Pat. No. 6,448,232, the entire contents of 
Which is hereby incorporated by reference. 
[0015] The composition of the present invention contains 
the at least one ?rst active ingredient in an amount of from 
about 0.1 to about 10% by Weight, such as from about 0.5 
to about 7% by Weight, such as from about 1 to about 5% by 
Weight, such as from about 0.5 to about 3% by Weight, such 
as from about 1 to about 2% by Weight, all Weights based on 
the total Weight of the composition. 
[0016] Second Active Ingredient 
[0017] The at least one second active ingredient is chosen 
from cinnamic acid, resveratrol, retinol, ascorbic acid, toco 
pherol, and their derivatives. 
[0018] In one embodiment, the at least one second active 
is a cinnamic acid derivative, examples of Which include, 
but are not limited to, calfeic acid, p-coumaric acid, ferulic 
acid, sinapinic acid, mixtures thereof, cis and trans isomers 
thereof, salts thereof, and equivalent derivatives thereof. 
[0019] In a particularly preferred embodiment, the at least 
one second ingredient is a combination of ferulic acid and 
ascorbic acid. 
[0020] The at least one second active ingredient is present 
in the composition in an amount of from about 0.1 to about 
25% by Weight, such as from about 0.2 to about 15% by 
Weight, such as from about 0.2 to about 10% by Weight, all 
Weights based on the total Weight of the composition. 
[0021] The ratio by Weight of ?rst active ingredient to 
second active ingredient Will typically be from about 0.1110 
to about 10:01, such as about 0315, such as about 05:2. 
[0022] Non-Aqueous Organic Solvent 
[0023] Any non-aqueous organic solvent capable of solu 
biliZing the ?rst and second active ingredients may be 
employed. Examples of suitable solvents include, but are not 
limited to, non-aqueous polar organic solvents, and non 
aqueous non-polar organic solvents. 
[0024] Non-Aqueous Polar Organic Solvent 
[0025] A variety of non-aqueous polar organic solvents 
may be used in the anti-aging composition of the present 
invention. Examples thereof are as folloWs. 

[0026] Polyols 
[0027] Polyols are suitable non-aqueous polar organic 
solvents. For purposes of this speci?cation, polyols are 
de?ned as compounds Which contain three or more hydroxyl 
groups per molecule. Examples of suitable polyols include 
glucose glutamate, glycerin, l,2,6-hexanetriol, methyl glu 
ceth-l0, methyl gluceth-20, methyl glucose dioleate, methyl 
glucose sesquicaprylate/sesquicaprate, methyl glucose ses 
quicocoate, methyl glucose sesquiisostearate, methyl glu 
cose sesquilaurate, methyl glucose sesquistearate, 
phytantriol, sorbeth-6, sorbeth-20, sorbeth-30, sorbeth-40, 
thioglycerin, and mixtures thereof. An especially preferred 
polyol is glycerin. 
[0028] Polymeric or Monomeric Ethers 
[0029] Also suitable as the non-aqueous polar organic 
solvent are homopolymeric or block copolymeric liquid 
ethers. Polymeric ethers are preferably formed by polymer 
iZation of monomeric alkylene oxides, generally ethylene or 
propylene oxides. Examples of such polymeric ethers 
include PEG, PPG, and derivatives thereof. 
[0030] Other examples of suitable polymeric ethers 
include polyoxypropylene polyoxyethylene block copoly 
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mers. Such compounds are sold under the CTFA name 

Meroxapol105, 108,171,172, 174, 178, 251, 252, 254, 255, 
258, 311, 312, and 314. 
[0031] Mono- and Dihydric Alcohols 
[0032] Also suitable for use as to the non-aqueous polar 
organic solvent are mono- and dihydric alcohols of the 
general formula R(OH)n Where n is 1 or 2 and R is a 
substituted or unsubstituted saturated C2_1O, preferably Cl_8 
alkyl, or a substituted or unsubstituted alicyclic, bicyclic, or 
aromatic ring, With the substituents selected from halogen, 
alkoxy, hydroxy, and so on. Examples of suitable alcohols 
include monohydric alcohols such as ethanol, isopropanol, 
hexyldecanol, benZyl alcohol, propyl alcohol, and isopropyl 
alcohol, as Well as dihydric alcohols such as hexylene 
glycol, diethylene glycol, ethylene glycol, propylene glycol, 
1,2-butylene glycol, 1,5-pentanediol, triethylene glycol, 
dipropylene glycol, and mixtures thereof. 

[0033] 
[0034] Sorbitan derivatives, Which are de?ned as ethers or 
esters of sorbitan, are also suitable polar solvents. Examples 
of suitable sorbitan derivatives are the Polysorbates, Which 
are de?ned as stearate esters of sorbitol and sorbitan anhy 
drides, such as Polysorbate 20, 21, 40, 60, 61, 65, 80, 81, and 
85. Also suitable are fatty esters of hexitol anhydrides 
derived from sorbitol, such as sorbitan trioleate, sorbitan 
tristearate, sorbitan sesquistearate, sorbitan stearate, sorbitan 
palmitate, sorbitan oleate, and mixtures thereof. 

[0035] 
[0036] A variety of non-aqueous non-polar organic sol 
vents can be used in the composition of the invention, if so 
desired. Examples thereof are as folloWs. 

[0037] 
[0038] Silicones are suitable non-polar compounds. The 
silicones may be volatile or non-volatile. The term “volatile” 
means that the silicone has a measurable vapor pressure, ie 
a vapor pressure of at least 2 mm. of mercury at 200 C. If 
volatile, the silicone generally Will have a viscosity of 0.5 to 
25 centistokes at 250 C. Suitable volatile silicones include 
cyclic silicones, linear silicones, or mixtures thereof. 
[0039] Linear and cyclic volatile silicones are available 
from various commercial sources including DoW Corning 
Corporation and General Electric. The DoW Corning volatile 
silicones are sold under the tradenames Dow Corning 244, 
245, 344, and 200 ?uids. These ?uids comprise octameth 
ylcyclotetrasiloxane, decamethylcyclopentasiloxane, hex 
amethyldisiloxane, and mixtures thereof. 
[0040] The silicone may also be nonvolatile, and in par 
ticular Water insoluble nonvolatile silicones. The term “non 
volatile” means that the silicone has a vapor pressure of less 
than 2 mm. of mercury at 200 C. A variety of silicones ?ts 
this de?nition including dimethicone, phenyl trimethicone, 
diphenyl dimethicone, methicone, hexadecyl methicone, 
stearoxydimethicone, stearyl dimethicone, cetyl dimethi 
cone, and so on. 

Sorbitan Derivatives 

Non-Aqueous Non-Polar Organic Solvents 

Silicones 

[0041] Cyclomethicone is a preferred silicone for use in 
the composition of the invention. 

[0042] Esters 
[0043] In addition to the sorbitan esters, other esters are 
also suitable as the non-aqueous non-polar organic solvent. 
In general such esters have the formula RlCOiOR2 
wherein R1 and R2 are independently a C1_25 straight or 
branched chain saturated or unsaturated alkyl, alkylcarbo 
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nyloxyalkyl, or alkoxycarbonylalkyl, aryl, Which may be 
substituted or unsubstituted With halogen, hydroxyl, alkyl, 
and the like. 
[0044] Examples of suitable esters include alkyl acetates, 
alkyl behenates, alkyl lactates, alkyl benZoates, alkyl 
octanoates, alkyl salicylates, and in particular Cl2_l5 alkyl 
benZoate. Examples of further esters are set forth on pages 
502-506 of the CTFA Cosmetic Ingredient Handbook, Sec 
ond Edition, 1992, Which is hereby incorporated by refer 
ence. 

[0045] Fats and Oils 
[0046] Fats and oils are also suitable as the non-aqueous 
non-polar organic solvent. Preferably these materials are 
liquids or semi-solids at room temperature. They are gen 
erally de?ned as glyceryl esters of fatty acids (triglycerides), 
as Well as the synthetically prepared esters of glycerin and 
fatty acids. Examples of such materials include oils such as 
apricot kernel oil, avocado oil, canola oil, olive oil, sesame 
oil, peanut oil, soybean oil, trilinolenin, trilinolein, trio 
ctanoin, tristearin, triolein, sesame oil, rapeseed oil, sun 
?oWer seed oil, and so on. 

[0047] Fatty Acids 
[0048] Fatty acids are also suitable as the non-aqueous 
non-polar organic solvent in the compositions of the inven 
tion. Preferably the fatty acids are liquid or semi solid at 
room temperature. Fatty acids are the carboxylic acids 
obtained by hydrolysis of animal or vegetable fats and oils. 
Carboxylic acids having alkyl chains shorter than about 
seven carbon atoms are not generally considered fatty acids. 
Fatty acids have the general structure R34COOH Where R3 
is a straight or branched chain saturated or unsaturated C7_65 
alkyl. Examples of suitable fatty acids include arachidic 
acid, arachidonic acid, behenic acid, capric acid, caproic 
acid, caprylic acid, coconut acid, corn acid, cottonseed acid, 
hydrogenated coconut acid, hydroxystearic acid, lauric acid, 
linoleic acid, linolenic acid, linseed acid, myristic acid, oleic 
acid, palmitic acid, palm kernel acid, soy acid, talloW acid, 
and the like. 
[0049] Fatty Alcohols 
[0050] Fatty alcohols may also be used as the non-aqueous 
non-polar organic solvent. Fatty alcohols are generally made 
by reducing the fatty acid iCOOH group to the hydroxyl 
function. They generally have the formula R4CH2OH. 
Examples of fatty alcohols are behenyl alcohol, C9_ 11 alco 
hol, Cl2_l3 alcohol, Cl2_l5 alcohol, Cl2_l6 alcohol, caprylic 
alcohol, cetearyl alcohol, cetyl alcohol, coconut alcohol, 
decyl alcohol, lauryl alcohol, myristyl alcohol, oleyl alcohol, 
and the like. 
[0051] Hydrocarbons 
[0052] Hydrocarbons are also good non-aqueous non 
polar organic solvents in accordance With the invention. 
Examples of suitable hydrocarbons include C7_6O isoparaf 
?ns, ethane, heptane, hexane, hydrogenated polyisobutene, 
isobutane, isododecane, isoeicosane, isohexadecane, isopen 
tane, microcrystalline Wax, mineral oil, mineral spirits, 
para?in, petrolatum, petroleum distillates, squalene, poly 
ethylene, and mixtures thereof. Preferred hydrocarbons are 
mineral oil and polyethylene. 
[0053] Lanolin and Lanolin Derivatives 
[0054] Also suitable as the non-aqueous non-polar organic 
solvent are lanolin and derivatives thereof. Examples of 
such materials include acetylated hydrogenated lanolin, 
acetylated lanolin alcohol, laneth, lanolin acid, lanolin oil, 
lanolin alcohol, lanolin Wax, and so on. 
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[0055] The composition of the present invention contains 
at least one organic solvent in an amount of from about 1 to 
about 95% by Weight, such as from about 1 to about 60% by 
Weight, such as from about 5 to about 40% by Weight, all 
Weights based on the total Weight of the composition. 
[0056] In the event that ascorbic acid is employed in the 
composition of the present invention as a second active 
ingredient, Water Will be present in the composition as a 
co-solvent. The Water Will be employed in an amount at least 
sufficient to solubiliZe the ascorbic acid present in the 
composition. 
[0057] In a preferred embodiment of the present invention, 
the composition is in the form of a single-phase solution, 
such as cosmetic serums or aerosols, for example. In another 
embodiment, the composition is in the form of an emulsion, 
such as creams or lotions, for example. 

[0058] Other Ingredients 
[0059] It may also be desired to include certain other 
ingredients in the composition of the invention, such as 
surfactants, Waxes, colorants, preservatives, and the like. 
[0060] Surfactants 
[0061] Silicone Surfactants 
[0062] The term “surfactant” is de?ned, in accordance 
With the invention, as a compound having at least one 
hydrophilic moiety and at least one lipophilic moiety. The 
surfactants may be silicone surfactants (also referred to as 
organosiloxane emulsi?ers) or organic surfactants. 
[0063] Suitable silicone surfactants used in the composi 
tions of the invention may be liquid or solid at room 
temperature and are generally a Water-in-oil or oil-in-Water 
type surfactants Which are preferably nonionic, having an 
Hydrophile/Lipophile Balance (HLB) of 2 to 18. Preferably 
the organosiloxane is a nonionic surfactant having an HLB 
of2 to 12; such as 2 to 10; such as 4 to 6. The HLB of a 
nonionic surfactant is the balance betWeen the hydrophilic 
and lipophilic portions of the surfactant and is calculated 
according to the folloWing formula: 

[0064] Where S is the saponi?cation number of the sur 
factant and A is the acid number of the surfactant. 

[0065] The silicone surfactant or emulsi?er used in the 
compositions of the invention is a polymer containing a 
polymeric backbone including repeating siloxy units that 
may have cyclic, linear or branched repeating units, eg 
di(loWer)alkylsiloxy units, preferably dimethylsiloxy units. 
The hydrophilic portion of the organosiloxane is generally 
achieved by substitution onto the polymeric backbone of a 
radical that confers hydrophilic properties to a portion of the 
molecule. The hydrophilic radical may be substituted on a 
terminus of the polymeric organosiloxane, or on any one or 
more repeating units of the polymer. In general, the repeat 
ing dimethylsiloxy units of modi?ed polydimethylsiloxane 
emulsi?ers are lipophilic in nature due to the methyl groups, 
and confer lipophilicity to the molecule. In addition, longer 
chain alkyl radicals, hydroxy-polypropyleneoxy radicals, or 
other types of lipophilic radicals may be substituted onto the 
siloxy backbone to confer further lipophilicity and organo 
compatibility. If the lipophilic portion of the molecule is due 
in Whole or part to a speci?c radical, this lipophilic radical 
may be substituted on a terminus of the organosilicone 
polymer, or on any one or more repeating units of the 
polymer. It should also be understood that the organosilox 
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ane polymer in accordance With the invention should have at 
least one hydrophilic portion and one lipophilic portion. 
[0066] The term “hydrophilic radical” means a radical 
that, When substituted onto the organosiloxane polymer 
backbone, confers hydrophilic properties to the substituted 
portion of the polymer. Examples of radicals that Will confer 
hydrophilicity are hydroxy-polyethyleneoxy, hydroxyl, car 
boxylates, sulfonates, sulfates, phosphates, or amines. 
[0067] The term “lipophilic radical” means an organic 
radical that, When substituted onto the organosiloxane poly 
mer backbone, confers lipophilic properties to the substi 
tuted portion of the polymer. Examples of organic radicals 
Which Will confer lipophilicity are C 140 straight or branched 
chain alkyl, ?uoro, aryl, aryloxy, Cl_4O hydrocarbyl acyl, 
hydroxypolypropyleneoxy, or mixtures thereof. The Cl_4O 
alkyl may be non-interrupted, or interrupted by one or more 
oxygen atoms, a benZene ring, amides, esters, or other 
functional groups. 

[0068] Organosiloxane polymers useful in the composi 
tions of the invention include those sold by Goldschmidt 
under the ABILTM trademark including ABIL B-9806TM, as 
Well as those sold by Rhone-Poulenc under the AlkasilTM 
tradename. Also, organosiloxane emulsi?ers sold by Amer 
chol under the AmersilTM tradename, including Amersil 
ME-358TM, Amersil DMC-287TM and Amersil DMC-357TM 
are suitable. DoW Corning surfactants such as DoW Corning 
3225CTM Formulation Aid, DoW Corning 190TM Surfactant, 
DoW Corning 193TM Surfactant, DoW Corning Q2-5200TM, 
and the like are also suitable. In addition, surfactants sold 
under the tradename SilWetTM by Union Carbide, and sur 
factants sold by Troy Corporation under the TroysolTM 
tradename, those sold by TaiWan Surfactant Co. under the 
tradename AblusoftTM, those sold by Hoechst under the 
tradename ArkophobTM, are also suitable for use in the 
invention. 

[0069] Also suitable as surfactants are various organic 
surfactants such as anionic, nonionic, amphoteric, ZWitteri 
onic, or cationic surfactants. 

[0070] The composition of the present invention may 
contain at least one surfactant in an amount of from about 
0.01 to about 15% by Weight, such as from about 0.5 to 
about 10% by Weight, such as from about 1 to about 8% by 
Weight, all Weights based on the total Weight of the total 
composition. 
[0071] Waxes 
[0072] Suitable Waxes have a melting point of from about 
35 to about 1200 C., include animal Waxes, plant Waxes, 
mineral Waxes, silicone Waxes, synthetic Waxes, and petro 
leum Waxes. 

[0073] The composition of the present invention may 
contain Waxes in an amount of from about 0.1 to about 25% 
by Weight, such as from about 0.5 to about 20% by Weight, 
such as from about 1 to about 15% by Weight, all Weights 
based on the total Weight of the total composition. 

[0074] 
[0075] It may be desirable to include one or more 
branched chain silicone resins in the compositions of the 
invention. Examples of suitable silicone resins include, but 
are not limited to, siloxy silicate polymers such as those 
commercially available from GE silicones under the trade 
name of SR1000TM, and silicone esters such as those com 
mercially available from General Electric under the trade 
names SF1318TM and SF1312TM, and the like. 

Branched Chain Silicone Resins 
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[0076] The composition of the present invention may 
contain branched chain silicone resins in an amount of from 
about 0.001 to about 20% by Weight, such as from about 
0.01 to about 15% by Weight, such as from about 0.1 to 
about 10% by Weight, all Weights based on the total Weight 
of the composition. 
[0077] Pigments and Powders 
[0078] Pigments and/or poWders may be used in the 
composition of the present invention. If used, they may be 
present in an amount of from about 0.001 to about 35% by 
Weight, such as from about 0.01 to about 20% by Weight, 
such as from about 0.1 to about 10% by Weight, all Weights 
based on the total Weight of the composition. 
[0079] Sunscreens 
[0080] The composition of the present invention may also 
contain a sunscreen. If used, they may be present in an 
amount of from about 0.001 to about 20% by Weight, such 
as from about 0.01 to about 10% by Weight, such as from 
about 0.05to about 8% by Weight, all Weights based on the 
total Weight of the composition. 
[0081] Preservatives 
[0082] A variety of preservatives may also be employed in 
an amount of from about 0.0001 to about 8% by Weight, 
such as from about 0.001 to about 6% by Weight, such as 
from about 0.005 to about 5% by Weight, all Weights based 
on the total Weight of the composition. 
[0083] Vitamins 
[0084] The compositions of the invention may contain 
vitamins and/or coenZymes. Suitable vitamins include, but 
are not limited to, the B vitamins such as thiamine, ribo?a 
vin, pyridoxin, as Well as coenZymes such as thiamine 
pyrophoshate, ?avin adenin dinucleotide, folic acid, pyri 
doxal phosphate, tetrahydrofolic acid. Also Vitamin A and 
derivatives thereof are suitable such as retinoic acid and 
retinaldehyde. Additional examples are Vitamin A palmitate, 
acetate, or other esters thereof, as Well as Vitamin A in the 
form of beta carotene. Also suitable is Vitamin E and 
derivatives thereof such as Vitamin E acetate, nicotinate, or 
other esters thereof. In addition, Vitamins D and K are 
suitable. 

[0085] The composition of the present invention may 
contain vitamins and/or coenZymes in an amount of from 
about 0.001 to about 10% by Weight, such as from about 
0.01 to about 8% by Weight, such as from about 0.05 to 
about 5% by Weight, all Weights based on the total Weight of 
the composition. 
[0086] Alpha or Beta Hydroxy Acids, Alpha Keto Acids 
[0087] It may also be desired to add one or more alpha or 
beta hydroxy acids or alpha ketoacids to the compositions of 
the invention. Suitable alpha hydroxy acids may exist in the 
keto acid form, or the ester form. Examples of such alpha 
hydroxy acids include, but are not limited to, glycolic acid, 
malic acid, pyruvic acid, mandelic acid, lactic acid, meth 
yllactic acid. 
[0088] Also beta hydroxy acids such as salicylic acid, and 
derivatives thereof may be included in the compositions of 
the invention. 

[0089] The composition of the present invention may 
contain alpha or beta hydroxy acids, or alpha keto acids in 
an amount of from about 0.01 to about 20% by Weight, such 
as from about 0.1 to about 15% by Weight, such as from 
about 0.5 to about 10% by Weight, all Weights based on the 
total Weight of the composition. 
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[0090] According to one embodiment of the present inven 
tion, there is provided an anti-aging composition containing: 
(a) from about 0.1 to about 10% by Weight, preferably from 
about 0.3 to about 5% by Weight of phloretin; (b) from about 
0.1 to about 10% by Weight, preferably from about 0.2 to 
about 5% by Weight of ferulic acid; (c) from about 1 to about 
25% by Weight, preferably from about 5 to about 20% by 
Weight of ascorbic acid; (d) from about 1 to about 60% by 
Weight, preferably from about 5 to about 40% by Weight of 
a glycol; and (e) remainder, Water, all Weights based on the 
total Weight of the composition. 
[0091] Methods of Use 
[0092] The present invention is also directed to a process 
for treating radical-induced damage to skin by contacting the 
skin With the above-disclosed composition. Treating, as used 
herein, means prophylactic and/or therapeutic treatment of a 
subject. “Prophylactic” treatment is a treatment adminis 
tered to a subject Who does not have symptoms of radical 
induced damage or has early signs of such damage, or 
anticipates being exposed to situations having risk of radi 
cal-induced damage. “Therapeutic” treatment is a treatment 
administered to a subject Who has signs of radical-induced 
damage. 
[0093] The present invention is further described in terms 
of the folloWing non-limiting examples. Unless otherWise 
indicated, all parts and percentages are on a Weight-by 
Weight percentage basis. 

EXAMPLES 

[0094] The folloWing products Were made: 
[0095] Set 1 

Example A 

2% Phloretin 

[0096] 

Ingredient W/W % 

Phenoxyethanol 1.0 
Pentylene Glycol 20.0 
Pentylene Glycol 10.0 
Phloretin 2.0 
Alcohol Denat. 10.0 
Water 56.9 
Sodium Hyaluronate 0.1 

Total 100.0 

Example B 

15% Vitamin C 

[0097] 

Ingredient W/W % 

Phenoxyethanol 1 .0 
Ascorbic Acid 15.0 
Pentylene Glycol 20.0 
Propylene Glycol 10.0 
Alcohol Denat. 10.0 
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-continued -continued 

Ingredient W/W % Ingredient W/W % 

Water 43.9 Laureth-23 3.00 
Sodium Hyaluronate 0.1 Sodium Hydroxide (to pH 3) 0.18 

Total 100.0 Total 100.00 

Example C Example F 

Control Formulation 15.3% Vitamin C, 0.5% Ferulic Acid, and 2% 
Phloretin 

[0098] 
[0101] 

Ingredient W/W % 
Ingredient W/W % 

Phenoxyethanol 1.0 
Pentylene Glycol 20.0 Fmllic Acid ()5 
Propyl?n6 Glycol 10-0 Phenoxyethanol 1.0 
Alcohol Denat. 10.0 Ascorbic Acid 15.0 
Water 58-9 Pentylene Glycol 20.0 
Sodium Hyaluronate 0.1 Propylene Glycol 10.0 

Phloretin 2.0 
Total 100-0 Alcohol Denat. 10.0 

Water 41.4 
Sodium Hyaluronate 0.1 

Example D Total 100.0 

Ferulic Acid 0.5%, Phloretin 2% 
[0102] Set 2 

[0099] 
Example G 

Ingredient W/W % 

Ferulic Acid 0.5 
Phenoxyethanol 1.0 
Pentylene Glycol 20.0 
Propylene Glycol 10.0 
Phloretin 2.0 
Alcohol Denat. 10.0 
Water 56.4 
Sodium Hyaluronate 0.1 

Total 100.0 

15% Vitamin C, 0.5% Ferulic Acid, 2% Phloretin, 
and 0.02% Vitamin E 

Example E 

15.3% Vitamin C, 0.5% Ferulic Acid, 1.0% Vita 
min E 

[0100] 

Ingredient W/W % 

Phenoxyethanol 1 .05 
Pentylene Glycol 5.00 
Propylene Glycol 5.00 
Glycerin 3.00 
Ascorbic acid 15.30 
Vitamin E 1.00 
Ferulic acid 0.50 
Water 65.87 
Sodium Hyaluronate 0.10 
Antifoam 0.01 

[0103] 

Ingredient W/W % 

Phenoxyethanol 1 .00 
Pentylene Glycol 20.00 
Propylene Glycol 10.00 
Alcohol Denat. 10.00 
Ascorbic acid 15.00 
Ferulic acid 0.50 
Phloretin 2.00 
Vitamin E 0.02 
Water 41.38 
Sodium Hyaluronate 0.10 

Total 100.00 

Example H 

15% Vitamin C, and 2% Phloretin 

[0104] 

Ingredient W/W % 

Phenoxyethanol 1 .0 
Pentylene Glycol 20.0 
Propylene Glycol 10.0 
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-continued -continued 

Ingredient W/W % Ingredient W/W % 

Alcohol Denat. 10.0 Sodium Hyaluronate 0.10 
Ascorbic acid 15.0 Antifoam 0.01 
Phloretin 2.0 Laureth-23 3 .00 
Water 41.9 Sodium Hydroxide (to pH 3) 0.18 
Sodium Hyaluronate 0.10 

Total 100.00 
Total 100.0 

Example L 
Example I 

. . 15W Vitamin C 0.5V Ferulic Acid and 2‘V Phlo 
0.5% Feruhc Acid 0 ’ 0 . ’ 0 

ret1n 

[0105] 
[0108] 

Ingredient W/W % 
Ingredient W/W % 

Phenoxyethanol 1.0 
Pentylene Glycol 20.0 Phenoxyethanol 1.0 
Propylene Glycol 10.0 P?ntyl?ne Glycol 20-0 
Alcohol Denat. 10.0 Propylw6 Glycol 10-0 
Ferulic acid 0_5 Alcohol Denat. 10.0 
Water 584 Ascorbic acid 15.0 
Sodium Hyaluronate 0.10 F?l'lllic acid 0-5 

Phloretin 2.0 
Total 100.0 Water 41.4 

Sodium Hyaluronate 0.1 

Total 100.0 

Example J 

Control Formulation [0109] A single application of each of the samples Was 
applied on the back of 10 subjects With very fair or fair skins 

[0106] . . . . (6 and 4 subjects respect1vely) associated W1th a phototype 
II. 

[0110] All products Were applied at a rate of 4 mg/cm2, 
Ingmdim W/W % With a ?nger provided With a ?nger cot. 

[0111] One hour and a half after application, the treated 
I 238 Zones Were exposed to 320-440 nm UVA at a dose corre 

Propyl?ne Glycol 10:0 sponding to 2 Individual Minimal Erythemal Doses (iMED). 
Alcohol Denat. 10.0 [0112] Colorimetric measurements and visual assessments 
Wat-6r 58-9 Were performed 2 hours after exposure in order to evaluate 
Sodium Hyaluronate 0.1 - - - the intensity of llVA-1nduced erythema and that of the 
Total 1000 Persistent Pigment Darkening (PPD). 

15% Vitamin C, 1% Vitamin E, and 0.5% Ferulic 

[0107] 

Example K 

Acid 

Ingredient W/W % 

Phenoxyethanol 1 .05 
Pentylene Glycol 5.00 
Propylene Glycol 5.00 
Glycerin 3.00 
Ascorbic acid 15.30 
Vitamin E 1.00 
Ferulic acid 0.50 
Water 65.87 

[0113] Colorimetric Measurements 
[0114] The equipment used for colorimetric measurements 
Was as folloWs: 

[0115] MINOLTA CR 300 N02 COLORIMETER 
[0116] 1600 Watts Xenon lamp ORIEL 4><4 With ?lters 
WG 335 3 mm (A) and dichroic mirror for UVA spectrum 
in the ?eld 320-440 nm, Was used for colorimetric mea 
surements in compliance With the in vivo PPD method as 
described in the following articles: A. Chardon, D. Moyal, 
C. Hourseau: Persistent pigment darkening response as a 
method for evaluation of UVA protection assays pub 
lished in “Sunscreens: development, evaluation and regu 
latory aspects”, 2nd edition (N. LoWe, N. Shath, M. 
Pathak, ed.; Marcel Dekker Inc.), pp. 559-582, 1986, and 
D. Moyal, A. Chardon, N. Kollias: UVA protection ef? 
cacy of sunscreens can be determined by the persistent 
pigment darkening (PPD) method (Part 2), published in 
Photo-dermatol. Photoimmunol. Photomed., 16, 250-255, 
2000. 
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[0117] UV-METER PMA N05 With UVA Sensor SN 2423 
used to measure and calculate the amounts of UVA 

received (J .cm2). 
[0118] Balance 
[0119] Finger cot 
[0120] Evaluation Criteria 
[0121] Colorimetric measurements Were performed on the 
treated exposed Zones (TEZ) and on the non-treated exposed 
Zones (NTEZ) (2 measurements in triplicate). The measure 
ments Were expressed as L*, a*, and b* values (CIE 1976 
L*a*b* also knoWn as CIELAB). The L*, a*, and b* values 
obtained from the Zones treated With a product Were com 
pared to the L*, a*, and b* values obtained from the Zones 
treated With the control formulation. 
[0122] The UVA-induced erythema is expressed as Aa*, 
Which represents the difference in a* values betWeen the 
treated exposed Zones (TEZ) and the non-treated exposed 
Zones (NTEZ). Aa* represents the red hue, Which quanti?es 
the intensity of the UVA-induced erythema. The larger the 
Aa*, the more intense the erythema. 
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[0123] Visual assessments of the UVA-induced erythema 
Were performed 2 hours after exposure, and reported on a 
scale having 14 levels of evaluation, from 0:no pink color 
observed (no erythema) to l3:darkest pink color observed. 
[0124] The Persistent Pigment Darkening (PPD) is 
reported as AE, Which represents the total modi?cation of 
the coloring of the skin. 
[0125] AB is expressed as the square root of (Aa*2+Ab*2+ 
AL*2). 
[0126] The larger the AE, the more intense the persistent 
pigment darkening (PPD). AE may be used to represent the 
overall change in color. 
[0127] Results 
[0128] Set 1 
[0129] Colorimetric Measurement of UVA Induced 
Erythema 
[0130] Each sample Was measured against sample C, 
Which is the control formulation containing only the carrier 
and no active. 
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[0131] Sample A, containing 2% phloretin, signi?cantly 
reduced the intensity of the UVA induced erythema (p:0. 
013). 
[0132] Sample B, containing 15% Vitamin C, did not 
signi?cantly reduced intensity of the UVA induced erythema 
(p:0.240). 
[0133] Sample D, containing 2% phloretin and 0.5% feru 
lic acid, signi?cantly reduced the intensity of the UVA 
induced erythema (p:0.007). 
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[0134] Sample E, containing 15.3% Vitamin C, 0.5% 
ferulic acid and 1% Vitamin E, signi?cantly reduced the 
intensity of the UVA induced erythema (p:0.023). 
[0135] Sample F, containing 2% phloretin, 0.5% ferulic 
acid and 15.3% Vitamin C, signi?cantly reduced the inten 
sity of the UVA induced erythema (p:0.00l). 
[0136] Visual Assessment of UVA Induced Erythema 
[0137] Each sample Was measured against sample C, 
Which is the control formulation containing only the carrier 
and no active. 
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[0138] Sample A, containing 2% phloretin, Visually sig 
ni?cantly reduced the intensity of the UVA erythema (p:0. 
018). 
[0139] Sample B, containing 15% Vitamin C, Visually 
signi?cantly reduced the intensity of the UVA erythema 
(p:0.033). 
[0140] Sample D, containing 2% phloretin and 0.5% feru 
lic acid, Visually signi?cantly reduced the intensity of the 
UVA erythema (p:0.002). 
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[0141] Sample E, containing 15.3% Vitamin C, 0.5% 
ferulic acid and 1% Vitamin E Visually signi?cantly reduced 
the intensity of the UVA erythema (p:0.004). 
[0142] Sample F, containing 2% phloretin, 0.5% ferulic 
acid and 15.3% Vitamin C, Visually signi?cantly reduced the 
intensity of the UVA erythema (p:0.006). 
[0143] Persistent Pigment Darkening (PPD) 
[0144] Each sample Was measured against sample C, 
Which is the control formulation containing only the carrier 
and no active. 
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[0145] Sample A, containing 2% phloretin, signi?cantly 
reduced the intensity of the UVA induced Persistent Pigment 
Darkening (PPD) (p:0.016). 
[0146] Sample B, containing 15% Vitamin C, did not show 
signi?cant dilTerences in the intensity of the UVA induced 
Persistent Pigment Darkening (PPD) VS. the control. 
[0147] Sample D, containing 2% phloretin and 0.5% feru 
lic acid, signi?cantly reduced the intensity of the UVA 
induced Persistent Pigment Darkening (PPD) (p:0.003). 
[0148] Sample E, containing 15.3% Vitamin C, 0.5% 
ferulic acid and 1% Vitamin E signi?cantly reduced the 
intensity of the UVA induced Persistent Pigment Darkening 
(PPD) (p:0.018). 
[0149] Sample F, containing 2% phloretin, 0.5% ferulic 
acid and 15.3% Vitamin C, signi?cantly reduced the inten 
sity of the UVA induced Persistent Pigment Darkening 
(PPD) (p:0.000). 
[0150] In summary the results for Set 1 may be expressed 
as folloWs: Student’s T-Test on pairs of data (n:10): 

Formula vs. control Aa* Visual AB 

A **(p = 0.013) 
Phloretin: 2% 

**(p = 0.018) **(p = 0.016) 
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-continued 

Formula vs. control Aa* Visual AE 

B NSD **(p = 0.033) NSD 
Vitamin C: 15% 

D **(p = 0.007) **(p = 0.002) **(p = 0.003) 
Phloretin: 2% 
Ferulic Acid: 0.5% 
E **(p = 0.023) **(p = 0.004) **(p = 0018) 
Vitamin C: 15.3% 
Ferulic Acid: 0.5% 
Vitamin E: 1% 

F **(p = 0.001) **(p = 0.006) **(p = 0.000) 
Vitamin C: 15.3% 
Ferulic Acid: 0.5% 
Phloretin: 2% 

**Signi?cant di?erence vs. control 
*Trend 
NSD: No Signi?cant Difference 

[0151] Set 2 Results 
[0152] UVA Induced Erythema 
[0153] Each sample Was measured against sample J, 
Which is the control formulation containing only the carrier 

and no active. 
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[0154] Sample G, containing 15% Vitamin C, 0.5% Feru 
lic acid, 2% Phloretin and 0.02% Vitamin E, signi?cantly 
reduced the intensity of the UVA induced erythema (p:0. 
012). 
[0155] Sample H, containing 15% Vitamin C and 2% 
Phloretin, did not show any signi?cant di?‘erence at the 95% 
con?dence level. 

[0156] Sample 1, containing 0.5% Ferulic acid, did not 
shoW any signi?cant di?‘erence at the 95% con?dence level. 
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[0157] Sample K, containing 15.3% Vitamin C, 0.5% 
Ferulic Acid, and 1.0% Vitamin E, signi?cantly reduced the 
intensity of the UVA induced erythema (p:0.018). 
[0158] Sample L, containing 15% Vitamin C, 0.5% Feru 
lic acid and 2% Phloretin, signi?cantly reduced the intensity 
of the UVA induced erythema (p:0.026). 
[0159] Visual Assessment of UVA Induced Erythema 
[0160] Each sample Was measured against sample J, 
Which is the control formulation containing only the carrier 
and no active. 
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[0161] Sample G, containing 15% Vitamin C, 0.5% Feru 
lic acid, 2% Phloretin and 0.02% Vitamin E, Visually sig 
ni?cantly reduced the intensity of the UVA induced 
erythema (p:0.0l6). 
[0162] Sample H, containing 15% Vitamin C and 2% 
Phloretin, Visually signi?cantly reduced the intensity of the 
UVA induced erythema (p:0.006) 
[0163] Sample 1, containing 0.5% Ferulic acid, Visually 
signi?cantly reduced the intensity of the UVA induced 
erythema (p:0.0ll). 
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[0164] Sample K, containing 15.3% Vitamin C, 0.5% 
Ferulic Acid, and 1.0% Vitamin E, Visually signi?cantly 
reduced the intensity of the UVA induced erythema (p:0. 
007). 
[0165] Sample L, containing 15% Vitamin C, 0.5% Feru 
lic acid and 2% Phloretin, Visually signi?cantly reduced the 
intensity of the UVA induced erythema (p:0.0l2). 
[0166] Persistent Pigment Darkening (PPD) 
[0167] Each sample Was measured against sample J, 
Which is the control formulation containing only the carrier 
and no active. 
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[0168] Sample G, containing 15% Vitamin C, 0.5% Feru 
lic acid, 2% Phloretin and 0.02% Vitamin E, signi?cantly 
reduced the intensity of the UVA induced Persistent Pigment 
Darkening (PPD) (p:0.002). 
[0169] Sample H, containing, 15% Vitamin C and 2% 
Phloretin, did not show any signi?cant di?‘erence at the 95% 
con?dence level. 
[0170] Sample 1, containing 0.5% Ferulic acid, did not 
shoW any signi?cant di?‘erence at the 95% con?dence level. 
[0171] Sample K, containing 15.3% Vitamin C, 0.5% 
Ferulic Acid, and 1.0% Vitamin E, reduced the intensity of 
UVA induced Persistent Pigment Darkening (PPD) (p:0. 
055). 
[0172] Sample L, containing 15% Vitamin C, 0.5% Feru 
lic acid and 2% Phloretin, signi?cantly reduced the intensity 
of UVA induced Persistent Pigment Darkening (PPD) (p:0. 
027). 
[0173] In summary the results for Set 2 may be expressed 
as folloWs: 

[0174] Student’s T-Test on pairs of data (n:10): 

Formula vs. control Aa* Visual AE 

G **(p = 0.012) 
Vitamin C: 15% 
Ferulic Acid: 0.5 
Phloretin: 2% 
Vitamin E: 0.02% 
H NSD 
Vitamin C: 15% 
Phloretin: 2% 
I NSD 
Ferulic Acid: 0.5% 
K **(p = 0.018) 
Vitamin C: 15.3% 
Ferulic Acid: 0.5% 
Vitamin E: 1% 
L **(p = 0.026) 
Vitamin C: 15.3% 
Ferulic Acid: 0.5% 
Phloretin: 2% 

**(p = 0.016) **(p = 0.002) 

**(p = 0.006) NSD 

**(p = 0.011) NSD 

**(p = 0.007) *(p = 0.055) 

**(p = 0.012) **(p = 0.027) 

**Signi?cant di?erence vs. control 
*Trend 
NSD: No Signi?cant Difference 

What is claimed is: 
1. An anti-aging composition comprising: 
(a) at least one ?rst active ingredient chosen from phlo 

retin and its derivatives; 
(b) at least one second active ingredient chosen from 

cinnamic acid, resveratrol, retinol, ascorbic acid, toco 
pherol, and their derivatives; and 

(c) at least one non-aqueous organic solvent; With the 
proviso that, if the composition contains ascorbic acid, 
Water is present as a co-solvent. 

2. The composition of claim 1, Wherein (a) is present in 
the composition in an amount of from about 0.1 to about 
10% by Weight, based on the total Weight of the composi 
tion. 

3. The composition of claim 1, Wherein (a) is present in 
the composition in an amount of from about 1 to about 5% 
by Weight, based on the total Weight of the composition. 

4. The composition of claim 1, Wherein (a) is present in 
the composition in an amount of from about 0.5 to about 3% 
by Weight, based on the total Weight of the composition. 
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5. The composition of claim 1, Wherein (a) is present in 
the composition in an amount of from about 1 to about 2% 
by Weight, based on the total Weight of the composition. 

6. The composition of claim 1, Wherein (a) is phloretin. 
7. The composition of claim 1, Wherein (b) is a cinnamic 

acid derivative. 
8. The composition of claim 1, Wherein (b) is ferulic acid. 
9. The composition of claim 1, Wherein (b) is a mixture of 

ferulic acid and ascorbic acid. 
10. The composition of claim 8, Wherein ferulic acid is 

present in an amount of from about 0.2 to about 5% by 
Weight, and ascorbic acid is present in an amount of from 
about 5 to about 20% by Weight, all Weights based on the 
total Weight of the composition. 

11. The composition of claim 1, Wherein (b) is resveratrol. 
12. The composition of claim 1, Wherein (b) is present in 

the composition in an amount of from about 0.1 to about 
20% by Weight, based on the total Weight of the composi 
tion. 

13. The composition of claim 1, Wherein (b) is present in 
the composition in an amount of from about 0.2 to about 
15% by Weight, based on the total Weight of the composi 
tion. 

14. The composition of claim 1, Wherein (b) is present in 
the composition in an amount of from about 0.2 to about 
10% by Weight, based on the total Weight of the composi 
tion. 

15. An anti-aging composition comprising: 
(a) about 2% by Weight, phloretin; 
(b) about 0.5% by Weight, ferulic acid; 
(c) about 15% by Weight, ascorbic acid; 
(d) about 30% by Weight of a glycol; and 
(e) remainder, to 100%, Water. 
16. A process for treating radical-induced damage to skin 

comprising contacting the skin With a composition contain 
ing: 

(a) at least one ?rst active ingredient chosen from phlo 
retin and its derivatives; 

(b) at least one second active ingredient chosen from 
cinnamic acid, resveratrol, retinol, ascorbic acid, toco 
pherol, and their derivatives; 

(c) at least one non-aqueous organic solvent; 
With the proviso that if the composition contains ascorbic 
acid, Water is present as a co-solvent. 

17. The process of claim 16, Wherein (a) is present in the 
composition in an amount of from about 0.1 to about 10% 
by Weight, based on the total Weight of the composition. 

18. The process of claim 16, Wherein (a) is present in the 
composition in an amount of from about 1 to about 5% by 
Weight, based on the total Weight of the composition. 

19. The process of claim 16, Wherein (a) is present in the 
composition in an amount of from about 0.5 to about 3% by 
Weight, based on the total Weight of the composition. 

20. The process of claim 16, Wherein (a) is present in the 
composition in an amount of from about 1 to about 2% by 
Weight, based on the total Weight of the composition. 

21. The process of claim 16, Wherein (a) is phloretin. 
22. The process of claim 16, Wherein (b) is a cinnamic 

acid derivative. 
23. The process of claim 16 Wherein (b) is ferulic acid. 
24. The process of claim 16, Wherein (b) is a mixture of 

ferulic acid and ascorbic acid. 
25. The process of claim 24 Wherein ferulic acid is present 

in the composition in an amount of from about 0.2 to about 




