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SKIN CARE COMPOSITIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application Ser. No. 60/814,147 filed Jun. 16, 2006, 
the entire contents of which are herein incorporated by 
reference. 

TECHNICAL FIELD 

0002 This invention relates generally to compositions of 
matter which can be applied to mammalian skin and hair, 
including that of humans, bovine, equestria and canines. 
More particularly, it relates to personal care compositions 
useful in managing the appearance of hair and skin, and are 
well-suited to promoting health of human skin. 

BACKGROUND 

0003 Various compositions of matter are known to be 
usefully applied to human skin for a variety of purposes, 
including anti-acne, anti-wrinkle, anti-bacterial, anti-car 
buncle, pediculicide, etc. In many cases, such compositions 
include one or more esters as part of their formulations. 
Often, so-called skin creams, vanishing creams, and the like 
comprise emulsions, in which one or more active ingredients 
are present in any amount between about 0.001% by weight 
to about 50% by weight or more, as in the case of concen 
trates from which emulsions may be prepared. Workers in 
the prior art have provided a large number of stable skin 
cream emulsions, many of which are described in expired 
patents, or patents which are in-force, but not claimed 
therein. Such prior art patents include, without limitation 
U.S. Pat. Nos.: 6,989, 195; 6,903,134; 6,638,621; 6,599,513; 
6,596,287; 6,582,710; 6,573.299; 6,552,050; 6,531,117; 
6,492,326; 6,464,992; 6,444,647; 6,428,779; 6,403,619; 
6,372,234; 6,337,065; 6,284,802: 6,261,575; 6,180,133; 
5,876,737; 5,821,237; and 5,126,327 all of which are herein 
incorporated fully by reference thereto. Conventional skin 
cream emulsions are thus well-known in the art. 

SUMMARY OF THE INVENTION 

0004. The present inventions provides compositions of 
matter useful for topical application to human skin. Com 
positions according to the invention comprise at least one 
ester compound having a structure selected from the group 
consisting of: 

(I) 
H O O 

H-C-O-R3 

H 
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wherein R1, in each occurrence, is selected from the group 
consisting of hydrogen, a metal cation, a Substituted or 
unsubstituted ammonium ion, any C1-C18 hydrocarbyl 
group, and a glyceryl group having the structure: 
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H 

i-- 
i-J-ok. 
H--or, 

h 
in which R4 and R5 are in each occurrence independently 
selected from the group consisting of hydrogen and any 
C1-C18 hydrocarbyl group; and R2 and R3 are each, in each 
occurrence, independently selected from the group consist 
ing of hydrogen, any C1-C18 hydrocarbyl group, and a 
glyceryl group having the structure: 

H 

i-- 
i-J-ok. 
i--or, 

h 
in which R4 and R5 are in each occurrence independently 
Selected from the group consisting of hydrogen and any 
C1-C18 hydrocarbyl group. The invention also provides 
compositions per the above in which adjacent R2 and R3 
groups, when present, collectively comprise a bridging C1 to 
C4 alkylene group. The invention also provides methods for 
treating human skin by applying the compositions to the 
skin. 

DETAILED DESCRIPTION 

0005. The present invention concerns the incorporation 
of one or more novel esters as described herein into emul 
sions or creams which are suitable for application to human 
hair and skin, wherein the one or more novel esters are 
present in any amount between about 0.01% to about 20% 
or more by weight based on the total weight of the finished 
emulsion, creme, paste, shampoo, or other formulation. 
0006. The novel esters useful as ingredients in a skin-care 
composition according to the present invention include: 
lauryl phytate; glyceryl phytate; inosityl laureates; lauryl 
aZelate; glyceryl azelates, inosityl azelates. Thus, the acids 
from which esters according to the invention may be derived 
include, without limitation: phytic acid, lauric acid, and 
aZelaic acid, and the alcohols from which esters according to 
the invention may be derived include, without limitation: 
lauryl alcohol, glycerine, inositol. 
0007. There are in general three preferable methods for 
producing esters useful according to the present invention. 
In one embodiment, glycerine is directly esterified with the 
necessary carboxylic acid, using means well known in the 
art of esterification. This includes heating a mixture of 
glycerine and a base catalyst, present in an effective catalytic 
amount, to a temperature in the range of between about 80 
degrees C. and 180 degrees C., and adding a desired amount 
of the selected carboxylic acid, one of its salts, such as an 
alkali metal salt of the carboxylic acid, either the mono- or 
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di- acid salt, as appropriate, depending upon the acid 
selected. (Alternatively, acyl halides of the acids may be 
used, but these are expensive and require great skill to work 
with.) After refluxing with stirring for a few hours, for any 
amount of time in the range of between about 1 hour to 18 
hours, during which liberated water is collected in a Dean 
Stark trap or side-arm condenser and removed to drive the 
reaction towards completion. In one preferred embodiment, 
an excess of glycerine is employed, in order to drive the 
reaction to completion and to ensure a large relative pro 
portion of mono-ester formation. For example, in the case 
where lauric acid is added to glycerine under reflux or near 
boiling in the presence of a base catalyst, a ten-fold excess 
of glycerine may be used, and the reaction product mixture, 
after cooling, may be diluted with a large Volume of water, 
into which the un-reacted glycerine is dissolved and sepa 
rated using a separatory funnel or by decantation from the 
crude ester and unreacted acid. After rinsing the crude ester 
several times with an aqueous solution of sodium bicarbon 
ate, traces of residual base catalyst are effectively removed, 
and the crude ester may be washed with several aliquots of 
distilled water to yield a clean crude ester product, which 
may be further worked up and purified by vacuum distilla 
tion or molecular distillation. In an alternate embodiment of 
this method, an ester of the desired carboxylic acid com 
prising a C1-C18 alcohol substrate may be used in place of 
the carboxylic acid, Such as methyl esters. In Such embodi 
ment, methanol, and not water, is liberated as the reaction 
proceeds. 
0008 Another general method of producing an ester 
useful in accordance with the present invention is according 
to the teachings of Yu et al. in Bull. Korean Chem. Soc. 2003, 
Vol. 24, No. 8, which is fully incorporated herein by 
reference thereto. In such embodiment, 1,3-dioxolane-4- 
methanol. 2,2-dimethyl, a.k.a., the glyceryl ketal of acetone, 
is employed as a substrate for esterification with the selected 
acid. In one embodiment, the methyl ester of lauric acid and 
the glyceryl ketal of acetone are employed as raw materials 
and the procedure therein followed to yield essentially pure 
glyceryl monolaurate, itself a powerful antimicrobial agent 
which is useful as a component in a composition according 
to the present invention. 
0009. In yet another general method useful for providing 
a glyceryl azelate ester useful in accordance with the present 
invention, an glycerine tri-ester oil may be trans-esterified, 
by heating the oil chosen in the presence of a base or acid 
catalyst and adding the desired carboxylic acid, or its acyl or 
ester derivative. For example, beef tallow, soybean oil, 
coconut oil, peanut oil, or any animal-derived oils or plant 
derived oils which are predominantly comprised of triesters 
of glycerine may be heated to a temperature in the range of 
between about 80 degrees C. and 180 degrees C. in the 
presence of an effective catalytic amount of acid or base 
catalyst, to which is added a selected carboxylic acid or ester 
thereof, as is known in the art. 
0010. The selected carboxylic acid or esters thereof 
which are suitable for use as raw materials in the foregoing 
preparative methods for providing an additive for a personal 
care composition (to be applied to hair or skin) according to 
the invention include without limitation: azelaic acid, mono 
alkyl azelaic acid esters derived from any C1 to C18 alcohol 
(such as monomethyl azelate, monomethyl azelate, mono 
propyl azelate, etc.); di-alkyl azelaic acid esters derived 
from any C1 to C18 alcohol, lauric acid (such as dimethyl 
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aZelate, dimethyl azelate, dipropyl azelate, etc.), mono-alkyl 
lauric acid esters derived from any C1 to C18 alcohol (such 
as methyl laurate, ethyl laurate, propyl laurate, etc.), and all 
forms of phytic acid, including any of its various known 
salts. In one embodiment, azelaic acid and its lower C1 to C6 
alkyl esters are especially preferred in providing mixed 
esters of azelaic acid and lauric acid with glycerine. AZelaic 
acid has the structure: 

O O 

HO-C-(CH)-C-OH 

0011 Thus, an ester useful as a component in a skin-care 
or hair-care composition according to preferred embodi 
ments of the present invention comprises one or more 
compounds having a structure selected from the group 
consisting of: 
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wherein R1, in each occurrence, is selected from the group 
consisting of hydrogen, a metal cation, a Substituted or 
unsubstituted ammonium ion, any C1-C18 hydrocarbyl 
group, and a glyceryl group having the structure: 

H 

i-- 
H--or, 
H--or, 

h 
in which R4 and R5 are in each occurrence independently 
selected from the group consisting of hydrogen and any 
C1-C18 hydrocarbyl group; and 
R2 and R3 are each, in each occurrence, independently 
selected from the group consisting of hydrogen, any 
C1-C18 hydrocarbyl group, and a glyceryl group having the 
Structure: 

H 

i-- 
H--or, 
H--or, 

h 
in which R4 and R5 are in each occurrence independently 
selected from the group consisting of hydrogen and any 
C1-C18 hydrocarbyl group. Within this definition the groups 
R2 and R3 may also collectively comprise any bridging 
C1-C4 alkylene group, as in the case of structure (I) wherein 
R2 and R3 comprise the carbon atoms of an ethylene group 
that links the two oxygen atoms of the carbon atoms to 
which R2 and R3 are attached. R2 and R3 may be replaced 
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by a single methylene group, any propylene group, or any 
butylene group. R2 and R3 may also collectively comprise 
a carbonyl group, such as in the case when glycerine 
carbonate is used as a raw material in accordance with 
Example VII, in which it is treated with a di-alkyl azelate to 
produce an ester according to the invention. 
0012. The glyceryl azelates are powerful anti-microbial 
agents for skin. They relieve acne quickly. They are also 
environmentally-friendly. The mixed ester of glyceryl lauryl 
aZelate of structure (III) is especially powerful in treating 
aCC. 

0013 The term “hydrocarbyl, as used in this specifica 
tion and the claims appended hereto, refers to a hydrocarbon 
group having a carbon atom directly attached to the remain 
der of the molecule and having predominantly hydrocarbon 
character. Examples of hydrocarbyl Substituents or groups 
within this definition include: (1) hydrocarbon substituents, 
that is, aliphatic (e.g., alkyl or alkenyl, including straight 
chain or branched), alicyclic (e.g., cycloalkyl, cycloalkenyl) 
Substituents, and aromatic-, aliphatic-, and alicyclic-Substi 
tuted aromatic Substituents, as well as cyclic Substituents 
wherein the ring is completed through another portion of the 
molecule (e.g., two Substituents together form an alicyclic 
radical); (2) substituted hydrocarbon substituents, that is, 
Substituents containing non-hydrocarbon groups which, in 
the context of this invention, do not alter the predominantly 
hydrocarbon Substituent (e.g., halo (especially chloro and 
fluoro), hydroxy, carboxy (including C1-C24 carboxylate 
groups), alkoxy, mercapto, alkylmercapto, nitro, nitroso, and 
sulfoxy); (3) hetero substituents, that is, substituents which, 
while having a predominantly hydrocarbon character, in the 
context of this invention, contain other than carbon in a ring 
or chain otherwise composed of carbon atoms. Heteroatoms 
include Sulfur, oxygen, nitrogen, and encompass Substitu 
ents such as pyridyl, furyl, thienyl and imidazolyl. In gen 
eral, no more than two, preferably no more than one, 
non-hydrocarbon substituent will be present for every ten 
carbon atoms in the hydrocarbyl group; typically, there will 
be no non-hydrocarbon Substituents in a hydrocarbyl group, 
with methyl and ethyl groups comprising preferred embodi 
ments of hydrocarbyl groups. 
0014. It is known in the art of esterification of glycerine 
and transesterification of glycerine that it is rare for the 
product of Such reactions to comprise a single molecule as 
a reaction product. Rather, mixtures of esters are typically 
obtained owing to the presence of several complex and 
competing reaction equilibria. Alteration of Such variables 
as reaction time; temperature; reactant and product compo 
sition and concentration; pH; presence, nature and identity 
of catalyst(s) present; and pressure will tend to shift the 
positions of the various competing equilibria, and typically 
complex mixtures result even from the addition of lauric 
acid to heated tallow in the presence of a base or acid, since 
acid catalysts, including without limitation Sulfonic acids 
and carboxylic acids, are also well known to also catalyze 
esterifications and transesterifications. Thus, the crude mix 
ture resulting from a reaction directed at producing one or 
more materials described in formula (I) through (VII) above 
will typically comprise a multi-component mixture of glyc 
eryl azelates. For purposes of this specification and the 
claims appended hereto, the words “glyceryl azelate' 
includes any compound described by formulae (I) through 
(VII) and the text above. 
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0015. It has been seen that in the foregoing description, 
the appendage R1 is present on a carboxyl function of the 
glyceryl azelate ester. While R1 may represent many alkyl 
groups, or alkoxy groups; however, R1 may also comprise 
a cationic species. Within this context, R1 may comprise any 
alkali metal, alkaline earth metal, Group III cations (boron, 
aluminum, et al.) or transition metal cation. Additional 
Suitable cationic species include ammonium cations, mono 
alkylammonium cations, di-alkylammonium cations, tri 
alkylammonium cations, and quaternaryalkylammonium 
cations. For alkylated ammonium cations, the alkyl group(s) 
may comprise any number of carbon atoms from about 1 to 
about 24. When the cationic species selected is multivalent, 
charge balance naturally needs to be maintained and in the 
case of a tri-positive cation Such as aluminum, only one 
aluminum cation is required to be present for each three 
anionic species comprising a glyceryl azelate salt according 
to the invention. This is one especially useful employment to 
the compounds of the invention, since, when the structure of 
material is that of a glyceryl azelate ester in any of the 
formulae above in which R1 is an aluminum or zirconium 
cation, the compositions of the invention are useful as 
additives in anti-perspirant compositions, owing to their 
unique property of being Soluble in both oils and in aqueous 
systems. This may in Some cases enable deeper penetration 
into the middle layers of the skin than many other products, 
to put more active ingredient at the site of unwanted and 
high microbe populations. 
0016 Selection of the desired cation can be made after 
the hydrolysis step when producing a composition of the 
invention using the glyceryl ketal of acetone and a di-ester 
of azelaic acid. Alternatively, to illustrate another principle 
useful in accordance with producing compounds according 
to the invention, monosodium azelate may be esterified with 
methanol to yield monosodium monomethyl azelate which 
can be added in powder form to a heated and stirred quantity 
of the acetone ketal of glycerine, but the yield is likely lower 
when using this approach versus post neutralization of the 
acid form of glyceryl azelate that is made using aZelate 
di-esters as a reactant with the acetone ketal of glycerine. 
However, the hydrolysis step involving de-protection of the 
ketal can be performed with the slow addition of a weakly 
acidic Substance comprising the desired cation over time, 
Such as lithium bicarbonate, aluminum bicarbonate, Zinc 
carbonate, ammonia, diethylamine, alkanolamines, dim 
ethylaminoethanol, alkanolamines, etc. So that the cation is 
incorporated during the hydrolysis, thus minimizing the 
propensity for precipitates to form when long alkyl groups 
are present on R2 and R3. 
0017 Alternatively, anionic glyceryl azelate species may 
be formed in situ, upon mixing the acid form wherein R1 is 
hydrogen in formula (I) with the other ingredients of a 
cream, emulsion, shampoo or other skin care formulation, 
by simple replacement reactions. 
0018. Only effective amounts of glyceryl azelate are 
needed to prevent or treat skin conditions such as acne, so 
generally topical application to exposed or affected skin sites 
is accomplished in association with a carrier, and particu 
larly one in which the active ingredient is soluble perse or 
is effectively solubilized (e.g., as a solution, emulsion or 
microemulsion). It is necessary that the carrier be inert in the 
sense of not bringing about a deactivation or de-esterifica 
tion of the glyceryl azelate or glyceryl azelates present in the 
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formulation, and in the sense of not bringing about any 
adverse effect on the skin areas to which it is applied. 
0.019 Suitable carriers include water, alcohols, oils and 
the like, chosen for their ability to dissolve or disperse the 
active ingredients at concentrations of active ingredients 
most suitable for use in the therapeutic treatment. Generally, 
even low concentrations of active ingredients in a carrier 
will be Suitable, requiring only that more frequent topical 
application be resorted to. As a practical matter, however, to 
avoid the need for repeated application, it is desirable that 
the topically applied composition be formulated to contain at 
least about 0.25% to about 5% by weight, more preferably 
from about 1% to about 3% by weight, glyceryl azelate, 
glyceryl azelates or a derivative thereof, and accordingly, 
carriers will be chosen which can solubilize or disperse the 
active ingredients at Such concentrations. In one embodi 
ment, glyceryl azelate esters are present in a composition 
according to the invention in any amount between about 
0.01% to about 30% by weight based on the total weight of 
the finished emulsion containing the ester. One efficacious 
embodiment contains about 2% by weight total glyceryl 
aZelates content. 

0020 While the carrier for glyceryl azelate can consist of 
a relatively simple solvent or dispersant such as oils, it is 
generally preferred that the carrier comprise a composition 
more conducive to topical application, and particularly one 
which will form a film or layer on the skin to which it is 
applied so as to localize the application and provide some 
resistance to perspiration and/or one which aids in percuta 
neous delivery and penetration of the active ingredients into 
lipid layers. Many such compositions are known in the art, 
and can take the form of lotions, creams, gels or even Solid 
compositions (e.g., Stick-form preparations). Typical com 
positions include lotions containing water and/or alcohols 
and emollients such as hydrocarbon oils and waxes, silicone 
oils, hyaluronic acid, vegetable, animal or marine fats or 
oils, glyceride derivatives, fatty acids or fatty acid esters or 
alcohols or alcohol ethers, lanolin and derivatives, polyhy 
dric alcohols or esters, wax esters, sterols, phospholipids and 
the like, and generally also emulsifiers (nonionic, cationic or 
anionic), although some of the emollients inherently possess 
emulsifying properties. These same general ingredients can 
be formulated into a cream rather than a lotion, or into gels, 
or into solid sticks by utilization of different proportions of 
the ingredients and/or by inclusion of thickening agents such 
as gums or other forms of hydrophilic colloids. Such com 
positions may be referred to as dermatologically acceptable 
carriers. Most preferred for skin are those carriers which are 
fat-soluble, i.e., those which can effectively penetrate skin 
layers and deliver the active glyceryl azelate or glyceryl 
aZelates to the lipid-rich layers of the skin. In addition, an 
ester according to the invention may be applied using a 
time-release patch, as are used in hormone delivery, nicotine 
patches, anti-acne patches, and the like. Cremes, aqueous 
Solutions, pastes, powders, etc. are al Suitable delivery 
vehicles for an ester described herein to the human body. 
0021. Thus, the glyceryl azelate esters of the present 
invention may be used in a wide range of personal care 
compositions (compositions Suitable to be applied to either 
hair or skin or both), as an additive at levels ranging from 
1% to 60% by weight based on the total weight of the 
personal care composition. In addition, the glyceryl azelate 
esters of the present invention may be blended with other 
Surfactants and materials which are used in personal care 

Dec. 20, 2007 

products at glyceryl azelate ester levels ranging up to about 
60% by weight. To the extent that other surfactants may be 
used in combination with the glyceryl azelate esters of the 
present invention in forming binary active systems, ternary 
active systems etc., the glyceryl azelate ester may comprise 
the majority of an anti-microbial additive system or it may 
comprise less than the majority of the anti-microbial addi 
tive system in which case it is referred to as the secondary 
additive. Surfactants and materials which may be used in 
combination with the glyceryl azelate esters in forming 
personal care compositions according to the invention 
include without limitation: amphoteric/Zwitterionic surfac 
tants; anionic Surfactants; nonionic Surfactants; cationic Sur 
factants; and optional ingredients, including those described 
below. 

0022 Amphoteric surfactants suitable for inclusion in a 
personal care composition along with a glyceryl azelate 
according to the present invention can broadly be described 
as Surface active agents containing at least one anionic and 
one cationic group and can act as either acids or bases 
depending on pH. Some of these compounds are aliphatic 
derivatives of heterocyclic secondary and tertiary amines in 
which the aliphatic radical may be straight or branched and 
wherein one of the aliphatic substituents contains from about 
6 to about 20, preferably 8 to 18, carbon atoms and at least 
one contains an anionic water-solubilizing group, e.g., car 
boxy, phosphonate, phosphate, Sulfonate, Sulfate. 
0023 Zwitterionic surfactants suitable for inclusion in a 
personal care composition along with a glyceryl azelate 
according to the present invention can be described as 
Surface active agents having a positive and negative charge 
in the same molecule which molecule is Zwitterionic at all 
pH's. Zwitterionic surfactants can perhaps be best illustrated 
by the betaines and the Sultaines. The Zwitterionic com 
pounds generally contain a quaternary ammonium, quater 
nary phosphonium or a tertiary Sulfonium moiety. The 
cationic atom in the quaternary compound can be part of a 
heterocyclic ring. In all of these compounds there is at least 
one aliphatic group, Straight chain or branched, containing 
from about 6 to 20, preferably 8 to 18, carbon atoms and at 
least one aliphatic Substituent containing an anionic water 
solubilizing group, e.g., carboxy, Sulfonate, Sulfate, phos 
phate or phosphonate. 
0024 Examples of amphoteric and Zwitterionic surfac 
tants suitable for inclusion in a personal care composition 
along with a glyceryl azelate according to the present 
invention include the alkali metal, alkaline earth metal, 
ammonium or Substituted ammonium salts of alkyl ampho 
carboxyglycinates and alkylamphocarboxypropionates, 
alkyl amphodipropionates, alkyl monoacetate, alkyl diac 
etates, alkylamphoglycinates, and alkyl amphopropionates 
wherein alkyl represents an alkyl group having from 6 to 
about 20 carbon atoms. Other suitable surfactants include 
alkyliminomonoacetates, alkyliminidiacetates, alkylimino 
propionates, alkyliminidipropionates, and alkylamphopro 
pylsulfonates having between 12 and 18 carbon atoms, alkyl 
betaines and alkylamidoalkylene betaines and alkyl Sul 
taines and alkylamidoalkylenehydroxy Sulfonates. 
0025 Anionic surfactants suitable for inclusion in a per 
Sonal care composition along with a glyceryl azelate accord 
ing to the present invention are those Surfactant compounds 
which contain a long chain hydrocarbon hydrophobic group 
in their molecular structure and a hydrophilic group, includ 
ing salts such as carboxylate, Sulfonate, Sulfate or phosphate 
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groups. The salts may be sodium, potassium, calcium, 
magnesium, barium, iron, ammonium and amine salts of 
Such surfactants. Anionic Surfactants include the alkali 
metal, ammonium and alkanol ammonium salts of organic 
Sulfuric reaction products having in their molecular structure 
an alkyl, or alkaryl group containing from 8 to 22 carbon 
atoms and a Sulfonic or Sulfuric acid ester group. Examples 
of Such anionic Surfactants include water Soluble salts of 
alkyl benzene sulfonates having between 8 and 22 carbon 
atoms in the alkyl group, alkyl ether Sulfates having between 
8 and 22 carbon atoms in the alkyl group and 2 to 9 moles 
ethylene oxide in the ether group. Other anionic Surfactants 
that can be mentioned include alkylsulfo Succinates, alkyl 
etherSulfo Succinates, olefin Sulfonates, alkyl sarcosinates, 
alkyl monoglyceride Sulfates and ether Sulfates, alkyl ether 
carboxylates, paraflinic sulfonates, mono and di-alkyl phos 
phate esters and ethoxylated derivatives, acyl methyl tau 
rates, fatty acid soaps, collagen hydrosylate derivatives, 
Sulfoacetates, acyl lactates, aryloxide disulfonates, Sulfos 
ucinamides, naphthalene-formaldehyde condensates and the 
like. Aryl groups generally include one and two rings, alkyl 
generally includes from 8 to 22 carbon atoms and the ether 
groups generally range from 1 to 9 moles of ethylene oxide 
(EO) and/or propylene oxide (PO), preferably EO. Specific 
anionic Surfactants which may be selected include linear 
alkyl benzene Sulfonates Such as decylbenzene Sulfonate, 
undecylbenzene sulfonate, dodecylbenzene sulfonate, tride 
cylbenzene Sulfonate, nonylbenzene Sulfate and the Sodium, 
potassium, ammonium, triethanol ammonium and isopropyl 
ammonium salts thereof. 

0026 Nonionic surfactants may also be used in combi 
nation with the glyceryl azelate esters of the present inven 
tion in a personal care or skin-care composition. The non 
ionic Surfactant (s) is not generally critical and may be any 
of the known nonionic Surfactants which are generally 
selected on the basis of compatibility, effectiveness and 
economy. Examples of useful nonionic Surfactants include 
condensates of ethylene oxide with a hydrophobic moiety 
which has an average hydrophilic lipolytic balance (HLB) 
between about 8 to about 16, and preferably between about 
10 and about 12.5. The surfactants include the ethoxylated 
primary or secondary aliphatic alcohols having from about 
8 to about 24 carbon atoms, in either straight or branch chain 
configuration, with from about 2 to about 40, and preferably 
between about 2 and about 9 moles of ethylene oxide per 
mole of alcohol. Other suitable nonionic surfactants include 
the condensation products of from about 6 to about 12 
carbon atoms alkyl phenols with about 3 to about 30, and 
preferably between about 5 to about 14 moles of ethylene 
oxide. 

0027 Many cationic surfactants are known in the art and 
almost any cationic Surfactant having at least one long chain 
alkyl group of about 10 to 24 carbon atoms is suitable for 
optional use as a component in a final formulation which 
includes a glyceryl azelate according to the present inven 
tion. 

0028. Other optional ingredients or additives which may 
be used in combination with glyceryl azelate esters in 
formulating personal care compositions according to the 
present invention include pH adjusting chemicals, for 
example, loweralkanolamines Such as monoethanolamine 
(MEA) and triethanolamine (TEA). Sodium hydroxide solu 
tions may also be utilized as an alkaline pH adjusting agent. 
The pH adjusting chemicals function to neutralize acidic 
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materials that may be present. Mixtures of more than one pH 
adjusting chemical can also be utilized. 
0029 Phase regulants (well known liquid detergent tech 
nology) may also be optionally used in the present invention. 
These can be represented by lower aliphatic alcohols having 
from 2 to 6 carbon atoms and from 1 to 3 hydroxyl groups, 
ethers of diethylene glycol and lower aliphatic monoalco 
hols having from 1 to 4 carbon atoms and the like. 
0030 Detergent hydrotropes may also be included. 
Examples of detergent hydrotropes include salts of alkylar 
ylsulfonates having up to 3 carbon atoms in the alkyl group 
e.g., sodium, potassium, ammonium, and ethanolamine salts 
of Xylene, toluene, ethylbenzene, cumene, and isopropyl 
benzenesulfonic acids. 
0031. Other optional supplemental additives include de 
foamers such as high molecular weight aliphatic acids, 
especially saturated fatty acids and Soaps derived from them, 
dyes and perfumes; fluorescent agents or optical brighteners; 
Suspension stabilizing agents and Soil release promoters 
Such as copolymers of polyethylene terephthalate and poly 
oxyethylene terephthalate; antioxidants; softening agents 
and anti-static agents; photo activators and preservatives; 
polyacids, Suds regulators, opacifiers, bacteriacide, and the 
like. Suds regulants can illustrated by alkylated polysilox 
anes and opacifiers can be illustrated by polystyrene; bac 
tericide can be illustrated by butylated hydroxytoluene. 
0032. Although not required, an inorganic or organic 
builder may optionally be added in Small amounts to a final 
composition according to the invention. Examples of inor 
ganic builders include water-soluble alkali metal carbonates, 
bicarbonates, silicates and crystalline and amorphous alu 
mino-silicates. Examples of organic builders include the 
alkali metal, alkaline metal, ammonium and Substituted 
ammonium polyacetates, carboxylates, polycarboxylates, 
polyacetyl carboxylates and polyhydroxy Sulfonates. One 
example of a commonly used builder is sodium citrate. 
0033. The optional ingredients and optional surfactants 
can be added to the glyceryl azelate ester before, during or 
after formulation of the skin care or personal care formula 
tion. In addition, blends of the glyceryl azelate ester in 
combination with these optional ingredients and Surfactants 
can be made directly for sale or for compounding to meet the 
needs of the user. 
0034. Thus, the glyceryl azelate esters of the present 
invention are useful in formulations which contain materials 
typically used by and known to those skilled in the art as 
being useful in formulating Soap products, skin-care com 
positions, shampoos and other cleansing products, particu 
larly, but not limited, to personal care cleansers. For pur 
poses of this invention, the words “material known to those 
skilled in the art as being useful in formulating Soaps, 
detergents, and the like’ means one or more of the materials 
selected from the group consisting of fatty acids, alkyl 
Sulfates, ethanolamines, amine oxides, alkali carbonates, 
water, ethanol, isopropanol, pine oil, Sodium chloride, 
Sodium silicate, polymers, alcohol alkoxylates, Zeolites, 
perborate salts, alkali Sulfates, enzymes, hydrotropes, dyes, 
fragrances, preservatives, brighteners, builders, polyacry 
lates, essential oils, alkali hydroxides, ether sulfates, alky 
lphenol ethoxylates, fatty acid amides, alpha olefin Sul 
fonates, paraffin Sulfonates, betaines, chelating agents, 
tallowamine ethoxylates, polyetheramine ethoxylates, eth 
ylene oxide?propylene oxide block copolymers, alcohol eth 
ylene oxide?propylene oxide low foam Surfactants, methyl 



US 2007/0292382 A1 

ester Sulfonates, alkyl polysaccharides, N-methyl glucam 
ides, alkylated sulfonate diphenyl oxide, and water soluble 
alkylbenzene Sulfonates or alkyltoluene Sulfonates, as the 
use of Such in formulating soaps, detergents, and the cleans 
ing-like products are known in the art. 
0035. In one embodiment, the glyceryl azelate esters of 
the present invention may be present in facial and body 
cleansing compositions. These cleansing compositions may 
also comprise a fatty acid soap together with other non-Soap 
Surfactants, such as mild synthetic Surfactants. Body and 
facial cleaning compositions may also generally include a 
moisturizer or emollient and polymeric skin feel and mild 
ness aids. The compositions may further optionally include 
thickeners (e.g., magnesium aluminum silicate, carbopol), 
conditioners, water Soluble polymers (e.g., carboxymethyl 
cellulose), dyes, hydrotropes brighteners, perfumes and ger 
micides. 

0036. In another embodiment, the glyceryl azelate esters 
of the present invention may be present in a shampoo. The 
shampoo composition may also comprise one or more other 
Surfactants, optionally a compound considered useful for 
treating dandruff. Such as selenium sulfide, a Suspending 
agent, an amide, nonionic polymer material for aiding in 
dispersing particles, nonvolatile silicone fluid, and a variety 
of other nonessential components suitable for rendering the 
composition more formulatable, such as preservatives, vis 
cosity modifiers, pH adjusting chemicals, perfumes, and 
dyes. 
0037. In still another embodiment, the glyceryl azelate 
esters of the present invention may be present in a light duty 
liquid detergent composition. The light duty liquid detergent 
composition may further include one or more other Surfac 
tants, opacifiers (e.g. ethylene glycol di-stearate), thickeners 
(e.g. guar gum), antimicrobial agents, anti-tarnish agents, 
heavy metal chelators (e.g. EDTA), perfumes and dyes. 
0038. In a further embodiment, the glyceryl azelate esters 
of the present invention may be present in a heavy duty 
liquid detergent composition. The heavy duty liquid deter 
gent composition may also include one or more other 
Surfactants, an electrolyte (i.e. water Soluble salt), enzymes 
with or without stabilizers such as calcium ion, boric acid, 
propylene glycol and/or short chain carboxylic acids, and 
conventional alkaline detergency builders. 
0039. In yet another embodiment, the glyceryl azelate 
esters of the invention may be present in a conditioner 
composition that comprises alkylamine compounds. 
0040. In a different embodiment, the glyceryl azelate 
esters of the present invention may be present in a cosmetic 
composition, such as lipstick, and including lip balms. The 
cosmetic composition may further include at least one 
polymer thickening agent, one or more chemical preserva 
tives or water activity depressants to prevent microbial 
spoilage, a Sun-screening agent Such as p-aminobenzoic 
acid, cinnamic acid derivatives, and a vehicle. The vehicle 
can include any diluent, dispersant or carrier useful in 
ensuring an even distribution of the composition when 
applied to skin and may include water, an emollient such as 
an alcohol or oil, a propellant for example, trichlo 
romethane, carbon dioxide or nitrous oxide, a humectant, 
and a powder Such as chalk, talc, and starch. 
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0041. The examples which now follow should be con 
sidered exemplary of the present invention, and not delimi 
tive thereof in any way. 

EXAMPLE I 

Glyceryl AZelates Concentrate 

0042. One mole (137 grams) of dry 2,2-dimethyl-1,3- 
dioxolane-4-methanol (97%, Alfa Aesar) and two grams of 
powdered zinc oxide are placed in a three-neck 500 ml round 
bottom flask equipped with a reflux condenser, addition 
funnel, heating mantle and magnetic stirrer under gentle 
agitation. The dropping funnel is charged with about 0.2 
moles (44 grams) of the dimethyl ester of azelaic acid), 
which is added dropwise over the course of about one half 
hour to the stirred mixture, kept at about 130 degrees 
centigrade, the methanol liberated being collected in a 
receiver attached to a side-arm condenser. Following the 
addition, the temperature of the contents of the flask is 
maintained for four hours, then cooled to 25 degrees centi 
grade. The reaction product mixture is next Subject to acid 
hydrolysis in the presence of excess water. The mixture is 
cooled and the water layer is decanted. 200 milliliters of 
water are added slowly and the contents mixed gently to 
enable glycerine present in the mixture to dissolve in the 
water, without forming large amounts of emulsion, which 
water is then decanted. This is repeated three times and 
finally the resulting product mixture, containing a mixture of 
materials according to formula (I), one wherein R1 is 
hydrogen and a small amount of one wherein R1 is methyl, 
and wherein both R2 and R3 are hydrogen in both compo 
nents, is taken up in ether and washed gently three times 
more with 100 ml of water to remove the last traces of 
glycerine. The product is dried (anhyd. magnesium sulfate) 
and the ether removed, to yield a glyceryl azelates concen 
trate from which a composition according to the invention 
may be produced. 

EXAMPLE II 

Shampoo 

0043. One gram of the concentrate produced in Example 
I is mixed with fifty grams of Alberto VO5(R) shampoo 
(Alberto-Culver) in a small cup using a spoon to afford an 
anti-bacterial shampoo useful for treating the hair and scalp. 

EXAMPLE III 

Conditioner 

0044 One gram of the concentrate produced in Example 
I is mixed with fifty grams of TRESemme R. Pro-Vitamin B5 
& Aloe Remoisturizing conditioner (Alberto-Culver) in a 
Small cup using a spoon to afford an anti-bacterial condi 
tioner useful for treating the hair and Scalp. 

EXAMPLE IV 

Skin-Care Composition 

0045 One gram of the concentrate produced in Example 
I is mixed with fifty grams of Fruit of the EarthR) Cocoa 
butter with aloe & vitamin E skin care lotion (Fruit of the 



US 2007/0292382 A1 

Earth, Inc.) in a small cup using a spoon to provide an 
anti-bacterial skin lotion useful for treating the skin for acne. 

EXAMPLE V 

Hand and Body Soap 
0046. One gram of the concentrate produced in Example 

I is mixed with fifty grams of Softsoap(R) hand soap (Col 
gate-Palmolive) in a small cup using a spoon to provide an 
anti-microbial Soap composition. 

EXAMPLE VI 

Glyceryl AZelates 

0047 One hundred grams of the dried reaction product 
prepared according to Example I is taken up in 500 ml of 
toluene and heated to 80 degrees centigrade. A solution of 
0.6 moles (130 grams) of lauryl chloride dissolved in 200 ml 
of toluene is slowly added over the course of two hours, with 
stirring, maintaining the temperature at 80 degrees centi 
grade for four hours. The reaction mixture is cooled to room 
temperature, and mixed with an equal Volume of water. After 
six hours, the water layer is discarded and the residue is 
treated slowly with one liter of 10% sodium bicarbonate 
solution, after which the water layer is again discarded. The 
residue is washed three times with water, dried and the 
toluene removed under reduced pressure to yield a mixture 
containing compounds conforming to the structures (II), 
(III), and (IV) in which R1, R2, R3 are hydrogen, and in 
which some of the compositions have R1 as being a methyl 
group. This material can provide compositions according to 
examples II, III, IV, and V. inter alia. 

EXAMPLE VII 

Glyceryl AZelates 
0048 Example I is repeated, except that glycerine is 
employed in the place of the glyceryl ketal of acetone 
previously used as reactant, to afford a crude product mix 
ture comprising glyceryl monoaZelate having the azelaic 
moiety present on both the 1-position and 2-position of the 
glycerine molecule. The crude product is purified by 
molecular distillation to separate the compounds corre 
sponding to formulae (I) and (II) from one another. The 
material corresponding to formula (V) may be treated with 
the desired molar amount of acid chloride of lauric acid 
(lauryl chloride) per the procedure of Example VI to yield 
compounds corresponding to formulae (VI) and (VII), 
which may be readily worked up and is suitable for provid 
ing compositions according to examples II, III, IV, and V. 
interalia. These materials may be further purified before use 
by molecular distillation. 
0049 Consideration must be g given to the fact that 
although this invention has b been described and disclosed 
in relation to certain preferred embodiments, obvious 
equivalent modifications and alterations thereof will become 
apparent to one of ordinary skill in this art upon reading and 
understanding this spacification and the claims appended 
hereto. This includes subject matter defined by any combi 
nation of any one of the various claims appended hereto with 
any one or more of the remaining claims, including the 
incorporation of the features and/or limitations of any 
dependent claim, singly or in combination with features 
and/or limitations of any one or more of the other dependent 
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claims, with features and/or limitations of any one or more 
of the independent claims, with the remaining dependent 
claims in their original text being read and applied to any 
independent claims so modified. This also includes combi 
nation of the features and/or limitations of one or more of the 
independent claims with features and/or limitations of 
another independent claims to arrive at a modified indepen 
dent claim, with the remaining dependent claims in their 
original text being read and applied to any independent 
claim so modified. Accordingly, the presently disclosed 
invention is intended to cover all such modifications and 
alterations, and is limited only by the scope of the claims 
which follow. 

1) A composition of matter useful for topical application 
to human skin, which comprises at least one ester compound 
having a structure selected from the group consisting of 

(I) 
H O 

H-C-O-C-(CH)-CH 

H R3 

(II) 
O 

|-CH-)-CH H 

/ 
--o 
H-C-OR- O O 

H 

(III) 
O H 

i 
H--o-c-Ichi-ch, 
i 

h 
O 

YON i-City 
O 

(IV) 

| 
it-i-o-o: 
H-C-O C-(CH2)4-C-O-R1; 

H 
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| 
i-i-o- 
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-continued 
(VI) 

O 

|-CH-)-CH 
H-i-o 
it--o C-(CH)-C-O-R1; 
H-S | ON 

H i-chi-ch 
O 

wherein R1, in each occurrence, is selected from the group 
consisting of hydrogen, a metal cation, a Substituted or 
unsubstituted ammonium ion, any C1-C18 hydrocarbyl 
group, and a glyceryl group having the structure: 

H 

i-- 
i-J-ok. 
H--or, 

h 
in which R4 and R5 are in each occurrence independently 
selected from the group consisting of hydrogen and any 
C1-C18 hydrocarbyl group; and 
R2 and R3 are each, in each occurrence, independently 
selected from the group consisting of hydrogen, any 
C1-C18 hydrocarbyl group, and a glyceryl group having the 
Structure: 

H 

i-- 
I––0. 
H--or, 

h 
in which R4 and R5 are in each occurrence independently 
selected from the group consisting of hydrogen and any 
C1-C18 hydrocarbyl group. 

2) (canceled) 
3) A composition according to claim 1 wherein the total 

amount of said ester compound(s) present is any amount 
between about 0.01% by weight to about 80% by weight 
based on the total weight of said composition. 

4) (canceled) 
5) (canceled) 
6) A composition according to claim 1 wherein said at 

least one ester compound is a compound corresponding to 
formula (I), wherein R1 is hydrogen, methyl, or ethyl and R3 
comprises hydrogen. 

7) A composition according to claim 1 wherein said at 
least one ester compound is a compound corresponding to 
formula (I), wherein R1 and R3 both comprise hydrogen. 
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8) A composition according to claim 1 wherein said at 
least one ester compound is a compound corresponding to 
formula (II), wherein R1 and R2 each comprise hydrogen. 

9) A composition according to claim 1 wherein said at 
least one ester compound is a compound corresponding to 
formula (II), wherein R1 is hydrogen, methyl, or ethyl and 
R2 comprises hydrogen. 

10) A composition according to claim 1 in which R1 is a 
metal cation selected from the group consisting of lithium, 
Sodium, potassium, calcium, magnesium, strontium, barium, 
aluminum, Zirconium, and zinc. 

11) A composition according to claim 1 in which R1 is a 
cation selected from the group consisting of ammonium, 
monoalkyl ammonium, dialkylammonium, and trialkylam 
monium. 

12) A method for treating human skin, said method 
comprising topically applying to skin areas to be treated a 
composition containing an ester compound having a struc 
ture selected from the group consisting of 

(I) 
H O O 
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--0-R 
H-C-O-R3 

H 
(II) 

H O O 

H-C-O O 

| \ 
II R3 

(III) 
O 

|-CH-)-CH H 

/ 
--o 
H-C-OR- O O 

i-i-o-c-cis-c-o-Ri. 
H 

(IV) 
H O 

H-C-O-C-(CH)-CH 

H-C O 

ISON 
H -cio-ch 

O 
(V) 

| 

H-C-O-R3 

H 



US 2007/0292382 A1 

-continued 

(VI) 

| 
--0-R 
it--o C-(CH)-C-O-R1; and 
H-C 

ISON 
H -cio-ch 

O 

(VII) 
O 

H |-CH-)-CH 
/ 

H-i-o 
--o C-(CH)-C-O-R1, 
H-S | ON 

H C-(CH)10-CH 

O 

wherein R1, in each occurrence, is selected from the group 
consisting of hydrogen, a metal cation, a Substituted or 
unsubstituted ammonium ion, any C1-C18 hydrocarbyl 
group, and a glyceryl group having the structure: 

H 

i-- 
i-J-ok. 
H--or, 

h 
in which R4 and R5 are in each occurrence independently 
selected from the group consisting of hydrogen and any 
C1-C18 hydrocarbyl group; and 
R2 and R3 are each, in each occurrence, independently 
selected from the group consisting of hydrogen, any 
C1-C18 hydrocarbyl group, and a glyceryl group having the 
Structure: 

10 
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H 

i-- 
H--or, 
H--or, 

h 
in which R4 and R5 are in each occurrence independently 
selected from the group consisting of hydrogen and any 
C1-C18 hydrocarbyl group, in an effective amount for 
providing an anti-microbial effect to the skin. 

13) A method according to claim 12 in which adjacent R2 
and R3 groups, when present, collectively comprise a moi 
ety selected from the group consisting of a bridging C1 to 
C4 alkylene group, and a carbonyl group. 

14) A method according to claim 12 wherein the total 
amount of said ester compound(s) present is any amount 
between about 0.01% by weight to about 80% by weight 
based on the total weight of said composition. 

15) A method according to claim 12 wherein said at least 
one ester compound is a compound corresponding to for 
mula (I), wherein R1, R2, and R3 each comprise hydrogen. 

16) A method according to claim 12 wherein said at least 
one ester compound is a compound corresponding to for 
mula (I), wherein R1 is methyl or ethyl, and R2 and R3 each 
comprise hydrogen. 

17) A method according to claim 12 wherein said at least 
one ester compound is a compound corresponding to for 
mula (II), wherein R1 is hydrogen, methyl, or ethyl and R3 
comprises hydrogen. 

18) A method according to claim 12 wherein said at least 
one ester compound is a compound corresponding to for 
mula (II), wherein R1 and R3 both comprise hydrogen. 

19) A method according to claim 12 wherein said at least 
one ester compound is a compound corresponding to for 
mula (III), wherein R1 and R2 each comprise hydrogen. 

20) A method according to claim 12 wherein said at least 
one ester compound is a compound corresponding to for 
mula (III), wherein R1 is hydrogen, methyl, or ethyl and R2 
comprises hydrogen. 

21) A method according to claim 12 in which R1 is a metal 
cation selected from the group consisting of lithium, 
Sodium, potassium, calcium, magnesium, strontium, barium, 
aluminum, Zirconium, and zinc. 

22) A method according to claim 12 in which R1 is a 
cation selected from the group consisting of ammonium, 
monoalkyl ammonium, dialkylammonium, and trialkylam 
monium. 


