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STABILIZED GLYCERINAIN-OIL EMULSHONS
FIELD OF INVENTION

{001} The present mvention relates (o methods and compostions {or stabslizing glycern-m-
o1l emulsions. More speciiically, the mvention relates to stabihized cosmetic and therapeutic
compaositions for topical applhication {0 the outer surface and skin of the [face and body,

including the lips.
BACKGROUND OF THE INVENTION

{021 Polvhydric alcohols such as glveerin have moisturizing properties when applied to the
skin and lips.  As such, tradiional hpsticks and chapped lip products have mcluded
poivhvdric alcohols such as glvecenn m thewr formulations. Such products are typically waxy
solids based on thackening agents such as ozokerite, beeswax, and candelilla wax. For
example, U.S. Patert No. 6090386 and ULS. Palent No. 6,325,995 each describe hpsticks

contaimng about 2-20% glycerin or other hydrophilic mostarizer.  However, the products

described theremn are wax~based, and mamtain a hard or durable consistency.

{031 Glveerm-in-oil enmulsions which might provide for both mcreased amounts of ulveenn
compared (o wax-based products and {or soft formudations for mcreased comifort on the lips
are known 1o suller from stability problems. For example, see US. Patent No. 4,254,104,
wiuch descnibes the fatlure of prior art attempis o provide stable givcenn-m-oit emulsions
witht oltve oif and surface-active agents, It is thought that the stabilty problenss of glveerm-
m-oil emuisions are due at least m part o the mcreased difference m density between
elvcern and oil as compared to water and oil. As a resalt, soft formuilatons provided as an
alternate to the madimional bard or durable hipstick fail (o mcorporate slycenn or other
hvdrophihic moistunizers. For example, see US. Patent No. 4,996,044, which describes soft
formalations to be apphed 1o the hps which are free of elveenn or other hvdrophihe

COMPONESnS.

1004 Glveerin-in-oil emulsions are particularly unstable when exposed o extremes of
lemperature, and i particular, at lagher temperatures and osciliating temperatures mvolving
hot and cold. These temperature extremes and changes mway result m separation ol phases or
breaking of the emulsion. Such stabthity problems decrease consumer acceptance of glveern-
based producis as the consumer may peneraily consider g product with separated phases or

with leachmyg between phases 10 be unsabisfactory.
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{0031 It 1s therefore an object of the mvenlion o provide cosmetic and therapeutic
compositions for application to the oufer surface and skin of the face and body, mclading the

hps, wheretn the composiions are glycenn-ti-oil emulsions with tnproved stability over

fime or improved stability when exposed to high {emperatures.

SUMMARY OF THE INVENTION

06 In accordance with the foregoing objectives and others, the present ivention provides
compositions and methods for stabilizimg emudsions {or topical use, particularly as cosmencs
for the skin, lace, and lps. The emulsions are glvcers-in-otl emulsions which may
optionaliy be anbhydrous, The emulsions are siabilized to provide greater lifettime for the
vetatl product, either at room temperature or under the temperature extremes that the retadl
product may encounier,

{0071 When incorporated o consuamer products, emulsions according to the nvention may
have rheolozical properties (o provide creamy composiions that can preferably be delivered
throgeh a hand-sgueered confamer or convement cosmetsc applicator.  Such rheolopical
properiies may nclude viscosity, shear dependent viscosity and/or elastic modulus (G7). In
one embodiment, 1t has surprisingly been found that such products can be stabilized o avoud
bregking or separation between the glveerin phase and the ot phase by the adduion of a
combination of tiihydroxystearin and 12-hydroxysiearic acid m an amount sustable (o provide

a viscosity for the emulsion at room temperature between gbout 2000 centipoise and about 3

"

Eneingering Laboratories, Inc.). In one embodiment. 1t has been found that products can be
made with a continuous phase that extubits an elastic modudus (G} > 0 that 15 essennally
femperature independent gt femperatures between about 20°C to about 45°C, or preferably
20°C to about 60°C, or more preferably 20°C to aboul 80°C. Thus, with mncreased
stabilizanion, # 18 possible to forpusdate a vanety of prodacts m emudsion form which have
improved aesthetic and functional attnibutes over time.

{OOR] In one aspect of the mventton, a glveerim-in-ot emulsion 1s provided. The enuision
inchudes {1) a continuous phase conyising one or maowe topicallv-acceptable oils, {1} a
discontinuons phase comprising glyveenn as the major component, and (1) 8 combmation of
frihvdroxysteann and 12-hvdroxvstearic acid.  When compared 1o an otherwise wdentical
emulsion lacking tribbvdroxystearin andifor 12-hydroxysteanie acid, an emulsion according 1o

the mvention has mproved stability over time or when challenged at ligher temiperatures.

b2
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Improved stability can be found m one embodiment afler heating 1o abow 49°C for two davs.
Alternatively, the composiiton of the mvention may exinbit nnproved stability after one week
gt abowt 49°C. In one embodiment, the stabilization chatlenge can ocecur at about 60°C for

twelve hours, or alternatively, for one week.

HHG To achieve the desired stalibization of the glveerm-in-oil emulsion, the amount of
frihvdroxysteann and 1 2-hvdroxysiearic acid i combination s suttable to provide a viscosity
for the emulsion ai room temperature between aboul 2000 centipoise gnd aboul 3 malthon
centipoise as measured by a Brookileld Viscometer {e.g. Model DV-E). In one embodiment.
the rheological properbies are such that the emulsion has a suiable consistency 10 be squeered
from a tube or similar container. In one embodiment, the tnhydroxystearm 1s present m a
range from gbout 1.5% to about 2.5% by weight of the emulsion, and said 12-hydroxystearic
acid 15 present 1 3 range from about 0.2% to about 1.3% by weiglt of the emulsion.

Typically, the emalsion further compnses one or more emualsifiers i a total range from about

o’

(0.53% to about 6.0% by weight of the emwlsion,

{010} In one embodiment, topicallv-acceptable oils are present i g range from abowt 3% 1o
about 90% by weight of the emulsion, glycerin s present 1 a range from about 3% to about
GO% by weight of the emulsion, trhydroxystearin 13 present i a range from about 0.5% 10
about 2.5% by weight of the emulsion, [2-hvdroxvstearic acid 18 present in a range from
aboui 0.2% io about 1.5% by weight of the emulsion, and one or more emulsifiers are present

in a total range from about 1.3 to aboat 6,196 by weight of the enuision.

1] Typreally, the contiiuous phase of the emulsion according o the mvantion comprises

slveerin as the

L R W)

one or more topicaliy-acceptable oils and the discontinuous phase comprises
major compaonent.  Waler may be present m the emulsion, tvpically m the discontinuous
phase. In one embodmment, the emudsion 13 essentially anhydrous. Emuidsions accordmg 1o
the svention may be used i cosmetc compositions, and as such, additional components are
tvprcatiy preseni. Such components may mcelude one or more prements, waxes, emolbends,
moisturizers, preservatives, flavorants, antioxidants, bolanicals, and mixtures therenl. The
addiional components may be present m either or both of the phases of the enniision, or may

form part of a separate phase.

10121 The emulsion ol the mvenfion may be uselul for a vanely of products, inciuding
cosmelic producis for the hips and face, topical products for the skin such as skin lotions and

sunscreens, and therapeutic products such as hemorrhoidal creams or toprcal drue delivery

S
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lotions, In one embodiment, the emuision according {o the mvention forms a cosmel
composition suitable for appheation w the lips, sach as a bip mosturizer. When packaged ag
g consumer product such as a hip product, compositions gccording 0 the invenhion are
tvpically packaged m a re-closeable container having a chamber al lgast partially charged
with said cosmetic composiiion and a cap reversibly atlached (o said contamer for sealing the
conients of the chamber when in 8 closed postion and for permutting said contents o be
dispensed when i an open postion. Lip products according to the mvention mchude lip
cream, hp babm, lip gloss, medicated Hp treatment, lip mowsturizer, hp cosmetic, hip
sunscreen, and bip Havorant, and the hike.

{013} These and other aspects of the present mvention will become apparent to those skilled

it the art according to the present description, mchuding the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

{014} Figure 1 shows a plot of viscosity vetsus temperature of various sampies according 1o

Example 4,

HH S Figare 2 shows a plot of elastic modulus ((G7) versus temperature for vanous sampies

according (o Example 4.

{0161 Fipure 3 shows a plot of elastic modulus {G7}) versus temperature of varicus samples

in linear scale according to Example 4.

{0171 Fioure 4 shows a plot of elastic modulus (G7) versus tempergture with varous waxes

according to Example 4.

DETAILED DESCRIPTION

{018]  The present wvention provides composiiions and methods for stabthizang glycenm-m-
o1l emuisions for fopical use, particularly as cosmetics for the skin, face, and hps. A
stabibized glveerinmin~-otl emulsion according to the mvention comprises (1) g conbinuous
phase conmprising one or more topically-acceptable ods, (11} a discontinuous phase compnising
slycerin as the major component, and () a combmation of trihvdroxysteann and 13-
hvdroxystearic acid i an amound suitable to provide g viscosity for the emulsion at room
temperature befween about 2000 centipoise and aboul 3 million cenfipoise as measurad by a

Brookfield Viscometer (e.z. Model DV-E}), Without wishing to be bound by theory, it 13
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thowushit that the specific combination of trihydroxyvstearin and 12-hvdroxystearnic acid solves
the problem of providing a low enough viscosity at room temperatare so that the glycerin-in-
o1l emulsion niay be dehvered i 8 squeeze tube or sinular device winle also providing
phvsical stability for the emuision upon exposure {0 higher famperatures.  Alternatively,
compositions accordiig to the mvention exhabit an elastic modualus (7} that 15 essennally
femperature mdependent at termperatures between about 2000 to about 45°C, or prelerably

207C 1o about 60°C, or more preferably 207 (1o about 8¢ C.

{0191 As used herein, the stabilized emulsions of the wmvention have mproved stability
compared 1o an otherwise wdentical emuision not conlmning frihvdroxysteann andior 12-
hvdroxystearie acid.  Stabiliy can be measured by a vanety of methods according to the
cosmenic arts.  For example, a lest of stability can be performed by heatng the test
composition o about 49°C for a period of tume such as overnight, one dav, itwo davs, three
days, four davs, five davs, six days, one week, two weeks, three weeks, a month, or the like.
Alternatively, a test of stability can be performed by heating the test conposition o about
GOPC for one hour, six hours, twelve howrs, IR howrs, one day, two davs, three davs, fow
davs, five days, six davs, one week, {wo weeks, three weeks, a month, or the ke in one
embodiment, stabihity 15 tested by performing one or more freezedthaw cycles, although
slveerin~-in-oit emuisions typieally do not have the degree of freere/thow mstability of water-
in-oil emulsions because ghycerin dogs not crystallize hike water with a volume expansion.
Evalugtion of stabibly can be bv qualitative visual inspection or may be numerically
caltbrated by measuring the size of separation between phases or through the growth of
separation bands. In one embodiment, a stable emuision bas no visible separatton. By
“ptherwise sdenbical”™ 15 meant that the mdividual components and the amounts of
components are the same with the exception of the excluded materal, which can be
proportionally replaced by all of the remamning components, or replaced m whole by the

predominant carrier component, for example. glveernn i the discontinuous phase.

{120]  In one embodiment, a stabilized ghycerim-n-ol emudsion according (o the invention
comprises a continuous phase comprising one or wore topcallv-acceptable oils, a
discontinuous phase comprising alyvcerin as the major component, and g continuous phase
that exiubiis an elastic modulus (G7Y > O that 15 essentiatly temperature independent at
temperatures between about 200 C o about 45°C, or preferably 207C to aboul 67T, or more

preferably 207C 1o about 80°C.
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{0211 Suitable non-limiting examples of ouls for the continnous phase mclude natural and
synthetic otls, mclading antmal, vegetable, and petroleum oids) [atty acid triglyeendes; fatty
acid esters such as octyl paloutate, tsopropyvl myristate and isopropyl palmitate; ethers such as
dicapryvl ether; fatty alcobols such as cetyl alcohol, siearvl alcohol and behenvl alechol;
aferols; hvdrocarbons such as ssoociane, sododecane, isohexadecane, decane, dodecanse,
fetradecane, Indecanc, Uy ssoparails, ouperal oil, petrolatum, msoewcosane  and
poivisobuiene; Ciesy cholesterolilanosterol esters; lanohn, and the hke. Representanve
hydrocarbons molude parafhinie hvdrocarbons available from Exxon under the ISUPARS
trademark, and rom the Permethyl Corporation. In addition, Cy-2 parathinic bydrocarbons
such as T isoparaffin {isododecane) manufactured by the Permethyl Corporation having the
radename Permethyl 99A™ are also contemplated to be suitable, Various commercially
avatiable Cig woparatting, such as sohexadecane (having the tradename Permethvl R™ are
also sustable. Silicone otls such as dimethicones, ¢velie silicones, and polvsiloxanes may also

amount less than about 5% by weight of the conlinuous phase.

{0221 In a preferred embodiment, the continuons phase mchudes low odor fanolin, Whle
not wishing 1o be bound by theory, i 15 thought that lanolin provides a non~water-soluble
barrier when apphied topically that himits the loss of transepidermal water. Other components
that may provide sinular benelus and that may also be swtable for the continuous phase
include flax seed oil, jojoba o, petrolatum, mineral oil, lanosterol, cholesterol esters,

saualene, inglyveeride oils, and low-melt waxes.

10231 In wis broadest aspects, the discontinuous phase may comprise i #s major portion one
or more polviwvdric aleohols, such as without imitation the Cyg glveols, meluding glyeens,
propylene glycol, bulvieng glveol, pentyiene glveod, neopentvl glveol, or caprvivi glveol.
Alternatively, the discontinuous phase may comprise m sts major portion polvethylene

zlveols such as ethoxydiglycol,

-

{241 In a preferred embodiment, the solvent for the discontinuous phase contprises glyeern
as the major component. In one embodiment, the glvcerin 1s LIS grade glveerm. Glycenmn
used for the discontinuous phase may include some water. In some embodiments, the solvent
for the discontinuous phase may consist essentially of ghveernin, by which 15 meant that no

additional solvents are mtentionatly added to the discontimuous phase, although it should be

recognized that a composition consisting essentiatly of giveenn may contain some nunor

6
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amount of water, g, from about {.1% to about 49 by weight water, which may be present

in cosmetic grade glveerin.

{025] By major component 18 meant glycerin 18 present m greater than 50% by weight of the
discontinuous phase. Typically, the discontinuous phase will be at {east about 559% glveern,

at least abowt 60% by weight plveerin, at least about 65% glyveerm, al least about 70%

slycerin, at least about 78% glycerin, at least abouwt 80% glveerm, at least about 85%

ﬂ"‘"

stycerin, at least about 90% glycern, or gt least about 93% glveerm.  Typically, the total

U’«Z

amouni of glycermt in the emulsion witl range from about 3% (o about 509 by wetght of the
emulsion. For example, the amownt of glycerm m the emulsion may be about 1%, about
1 3%, about 0%, about 25%, about 30%, about 35%, about 40%, or about 45% by weight of

the emwulsion, or mtervening values such as abowt 20%., about 27%, about 28%, and gbout

299,

daa

H126] Water may be mcluded 1 the discontinuous phase at less than S0% by weight of the
discontinuous phase. In certamn embodiments, the total amount of water m the emulsion will
be less than about 20% by weight of the (otal emulsion, less than about 15% by weight ol the
toial emulsion, less than about 10%, less than about 9% by weight of the (olal emulsion, lesg
than about X% by weight of the total emulsion, less than about 7% by weight of the total
emulsion, less than about 6% by weight of the total emulsion, less than about 3% by weight
of the {otal emuision, less than about 4% by weighi of the total emudsion. less than about 3%
by weight of the total emulsion, less than about 29 by weight of the total emulsion, or less
than about 1% by weight of the total enwlsion.  In some embodiments, the waler conient

ranges from about 0.03% (o abowt 1.2% by weight of the enmision,

{0271 In one embodumnent, the emulsion s essentially anhvdrous. By essentially anhivdrous
13 meant that water may be present ondy in such amounts as 0 have no measureable matenal
impact on the stabibity of the emulsion  Twpically, the emuision contains no added water, but
no additional processimg steps are taken (o remove water from the components prior 0 0
afier addition, and no additional processing sfeps are taken {0 remove atmospheric of residual
water, or to remove water that may be picked up duning storage. Whie not wishing to be
bound by theory, exclusion of appreciable amounts of water may advantageousiy provide

additionatl stability over ime as changes due (o water evaporalion over time are minimaized.

{0281 Addimional components providing moistunizing and/or hwmectat properties may be

imcioded wath glycenin m the discontinuous phase. Such additional components may inciunde
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propylene glveol, butviene glycol, or capryivl giveol, or any of the glveols or polvols

mehiioned above.

{029] The continuous phase will typically compnise from about 40% to about 95% of the

emulsion, while the discontinuous phase will typically comprise from about 3% 1o about 60%
of the enuision, Al ratios within the above limits are also contemplated. For example, the
contingous phase may comprise about 45%, about 50%, about 55%, about 6(%%, about 65%,
about 7%, abouwt 75%, gbout 80%, about 83%, about 90%, or any other value within this
range. Sinularly, the discontinuous phase may comprise about 14, about 15%,, about 20%,
about 23%, about 309%, about 35%, about 4%, about 45%, about 30%, about 353%, or any

other value within this range.

0301 A requirement of the emulsions according to one aspect of the mvenhion 15 a
combination of tnhydroxystearn and  12-hvdroxysiearic acid. This combination will
typically be present i an amouni suitable to provide a viscosity for the emulsion at room
fermperature between about (00 centipoise and abowt 3 smlhon centipoise as measured by a
Brookhield Viscometer {e.g. Model DV-E) such that the enwiision has a suitable consistency
to be squeezed from g tube.  Trhydroxvstearin, alse known as glycenyl trili2-
hydroxystearate), s the iriester of glveenn and 12-hvdroxystearic acid, whie 12-

hvdroxvstearic acid, also known as hvdroxystearic acid or 12-hvdroxy~octadecancic acid, has

chM{CHE}E\i/{CHz} 0T OOH

OH

the general formula;

Trihvdvoxysteanin will tvpically be present m a range from about 0.1% to abowt 2.53% by
weight ol the emudsion, optionally 1o a range from about 0.25 1o about 1.0% by weight of the
enulsion.  For exgmple, the amount of irthvdroxysteann may be about (0.1%%, about 0.2%,
about €.3%, about .4%, about 0.53%, about G.6%, about .7%, about 0.8%, about 0.9%, about
P.0%s, about 1.1%, about 1.2%., about 1.3%, about 1.4%,, abouwt 1.5%: abouwt 1.6%s, abowt
F.7%, about 1.8%, about 1.9%, about 2.0%, about 2.1%, about 2.2%, about 2.3%, or about
2.4%, or any other value to provide the required viscosity or other deswred rheological
property such as elastic moduius {G7) m coinbmation  with  hvdroxystearic  acud.
Hydroxysteane acid will tvpically be present i g range from about .1% {o about 3 0% by
weight, optionally in 8 range from aboat 0.5% to about 1.3% by weight of the emulsion. For

example. the amount of hvdroxvstearic acid may be about G.1% by weight, about 0.2% by
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weight, about 0.3% by weight, about 0.4% by weight, about 0.5% by weight, about 0.6% by
weight, about 8.7% by weight, about 0.89% by weight, about .9% by weielt, abouat 1.0% by

weight, about 1.1% by weight, about 1.2% by weight, about 1.3% by weieht, about 1 4% by

{Iﬂ}

weieht, about 1.5% by weight, about 2.0% by weighi, or about 2.5% by weight, or anv other
value to provide the requived viscostty of other desired rheological property such as elastic

modaius (G m combination with trshydroxystearin,

1031} The weight ratio of trithydroxystearin to 12-hvdroxysteanc acid will typiecally be from
about 51 {o about 172, Withun this range, ratios of about 4/1, about 371, about 271, and about

141 are also contemplated to be usefud.

{0321 In one embodiment, composiions according io the myventhion essentally exclude
rheology mwodifiers other than irthydroxystearm and 12-hvdroxysiesnic acid. By essentially

excludes is meant that additional rheologyv asenis are not included in such amowns that

would have g measureable matenial impact on the viscosity of the emulsion.

{033} By temperatare independent elastic modulus (G7) 18 meant that the average vanance
over the mcheated temperature range from the average (&7 at the highest 5 degrees 1s ess than
50%s, but more typically less than 30%, or even less than 3%, For example, for the data

show m Figure 3, the average vanance was calculated by the followmge equation
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{0341 Tyvmmcally, emuidsions according o the mvention further comprisg ong or more
emulsifiers. For example, the one or more emulsifiers may be present n a tolal range from
about 0.01% to about 10.0% by weight of the emulsion. In some embodiments, the total
amount of enwilsiiter ranges from about §.1% 10 about 6.0% be weighi, or from about 0.3% 10
aboat 4.0% by weight. In some embodiments, the total amount of enwudsifier 15 about 2% by

weight, or about 4% by weight of the emulsion.
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1033] Emulsitiers having & lower HLB value may be suitable for use in glycerin-in-oil
emulsions. For example, such emulsifiers may have 2 low HLB of below 10, or below 8.5.
in certain embodiments, HLB values between 2 and 5 are preferred. In one embodiment, one
or more low HLB emulstfters 13 used in combination with a higher HLB emulsifier.
Examples of emulsifiers include polyglyceryl compounds such as polyglyceryl-6-
polynicinoleate, polyglyceryl pentaoleate, polyglyceryl-isostearate, and polyglyceryl-2-
diisostearate; glycerol esters such as glycerol moneostearate or glyceral monooleate:
phospholipids and phiosphate esters such as lecithin and (rilaureth-4-phosphate (available
ander the tradename Hostaphauit: KL-340-D); sorbitan-~containing esters {(including SPAN®
esters) such as sorbitan laurate, sorbitan oleate, sorbitan stearate, or sorbitan sesquioleate;
polyoxyethylene phenols such as polyoxyethylene octyl phenol; polyoxyethylene ethers such
as polyoxyethylene celyl ether and polyoxyethylene stearyl ether; polyethylene glycol
enulsifiers such as PEG-30-polyhydroxystearate or atkylpolyethylene glycols; polypropylene
glycol emulsifiers such as PPG-6-laureth-3; dimethicone polyols and polysiloxane
emulsifiers; and the like, Combinations of emulsifiers, such as the combination of lecithin
and sorbitan, are envisioned. Additional emulsifiers are provided in the INCI Ingredient
Dictionary and Handbook, 12" Edition, 2008,

(036} In one embodiment, emulstons according (o the invention may contain one or more
topically-acceptable oils in the contineous phase, {ypically present in a range from about 40%
to about 95% by weight of {he emulsion, more typically from about §5% to about 75%;
glycerin typically present in a range from about §% to about 60% by weight of the emulsion,
more typically from about 20% to about 40%; (rhydroxystearin present in a vange from about
0.1% to about 2.5% by weight of the emulsion, more typically from about 0.25% to about
1.0% by weight; and 12-hydroxystearic acid present in a range from about .1% to about
3.0% by weight of the emulsion, more typically from about 0.5% to about 1.5%. Typically,
the emulsion will further contain one or more emalsitiers in a total range from about 0.5 W

aboul 3.0% by weight of the emulsion.

{037} Emulsions according (o the invention mre particularly suitable for cosmetic
compostitons for topical applicatton. When formulated as cosmetic compositions, the
emuisions will typically include additional components optionally distributed in either or
both phases of the emulsion, Such components may be selecied from the group consisting of

piginents, waxes, emollients, moisturizers, preservatives, flavorants, antioxidants, botanicals,

10
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and nuxtures thereot. Particular mention may be made of highly purilied botanical extracts
or synthetic agents which may have wound-healing, anti-imflammatory, or other benefis
uselud for weating the skin or lips. The compositions may mclude one or more film-formers
0 increase the subsiantivily of the product. In certain embodiments, compositions according
to the wvention provide high moisiurzation readings upon topical apphication due to the

presence of high levels of glveenin while also achieving conswmer acceptance due (0

mereased stability,

{0381 The compositions of the mvention will typically comprise less wax than customaridy
foand m hp prodaects.  In some embodiments, less than about 1% by weight of the
L

compaosition 1s wax. More typically, composiions contamn less than about 3% by weight

wax, and mav even comprise less than about 19% by weight wax, or be wax free.

{3391 Additional comiponents mav be added to mmpart additional functionahity.  For
example, parbicuiate matenal may be added for nltraviolet {UV) Light absormption or scattering,
such as ttamum dioxide and zine oxide particulates, or lor aesthetic characteristics, such as
color {e.g.. pigments), pearlescence (2.2, mica}, or the fike. Addwional embodiments may
mciade anfioadants such as tocopherol.  Alternatively, the emulsions accordmg o the
imvention may be used as the delivery vehicle for a topically-active phamaceatical, for

exanmple, i a hemorrhoidal treatment.

{40} In one embodiment, the emulsions according to the mvention are provided as retail
products for application to the lips. Accordinply, such hip products may include hip cream,
ip balm, bip gloss, medicated hip treatment, hip mossturizer, hip cosmetic, lip sanscreen, and
lip Hlavorant. In one embodiment, the lip prodact s a8 creamiy, flowable lip product. In
certain embodiments, products according o the mvention may have the consistency of @

senmi-viscous liqind or paste.

{0411 When lormusiated as lp products, the emudsions accordimg 10 the mvention may be
packaged in a re-closeable contamer. Such contamers may include an enclosure or chamber
charged with the emulsion formulated as a cosmetic compostiion and a cap removably
attached to the container or reversibly conligured on the contamer. In one embodiment, a ¢ap
may be attached 1o a squeerable enclosure such that the cap can be removed from the orilice
of the squeezable enclosure, and replaced upon completion of dispensing of the composition.
A cap may be aitached to the body of a squeexable enclosure to facilitate re-sealing the

sgueezable enclosure for storape between uses. In one embodiment, the cap 1s reversibly
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attached 1o the container for sealing the contents when 1o a closed position and for permitling
the contents of the contaner to bhe dispensed when i an open posibon.  Varons contamers
are envisioned, mcluding without limitation chek pens, pumps, air-less pumps, pressurized

packages, hand-squeered contaners, a cosmetic apphicator, and the hike.

{21 Addiional components may be mcorporaled as fillers or for various functionsi
purposes as s customary m the cosmetic arts. However, while additional components
consistent {o [ormudate the above cosmetic composttions may be inchuded, the mclusion of
additional maredients 1s limied (o those ngredientts which do not mierfere with the formation

of a glycerm-m-oil emulsion.

EXAMPLES

-

{0431 Ghveerm-in-oil ennsisions according {o the tnvention may be prepared according o
the following general procedure. Oils and waxes G present) are added to a batch container
and heated until all components are melted, generatly 10 about 853°C. Powders are added with
midiing (homogenization} individually untl well dispersed, followed by addiion of pigments
and/or  priament  grinds, and addibon of other non~temperature-sensitive  funciional
componenis. The glveerm phase 1s beated to about R53°C, and slowly added 1o the main batch
with homogenization.  The combined mixture 15 cooled with milhing o 8 temperature of
about 60°C, followed by addilion of fragrance and temperature sensiive actives. The
composition 13 cooled to about 35°C with slow mixing and placed i testing equipment or
packaged for evaluapon. Stability may be evaluated for separation between phases and

presence of banding.
Example |

{4 Emuldsion formulations A~D were prepared accordmg to the following table. All

amounts are given m weight percent of the components.

name’description

................................................................................................................................................................
0

e cholesteroli/lanosisrol esiers

low odor lanohn
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frivdroxysteann

hydroxysteanc acid

podvelyeeryl-6-polyricinoleate,
podvelyeeryl-2asostearate,

disteardimonium hectlorite, and frace
antioxidant

FUnscreen agent

ot

I e [ e e e g e e [ I T e g e e e g e e e e e e e e [ I e e e e g I e

capryivi glveol

et et ek sk k"]

{5] Upon visual mspection for stability, formwlation A showed no separation after
oversight treatment m a 6070 oven. Formulations B and C showed some separation, and D
showed somewhat less separation compared o B and C ander the same conditions. After one
week at 60°C, formulation A contmued {o show no separation, formulation B exhibited no
additional separation compared o the overnight result, and formudations C and D showed
mereased separation compared o thew overnighi results, respectively. The results suggest

that formulations C and D would be considered unacceptable for a conmnercial product.

{046} In an alternate stability test, formudation A showed no separaton after two davs or

one week al about 49°C (120°F). Fornwlation B showed some separation at two days and
with a muinimal increase n separation after one week under the same conditions. Formuslation

C exhibited signtheant separation at two days and one week, Fornwdation D showed minor

condiions. The results suggest that {formulations C and D would be considerad unacceptable

for a comumercial product.
Example 2

{047]  Emulsion formudation E was prepared according o the following table. Al amounts

are given in weight percent of the components.

T
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TABLE U

name/ deseription

lanolm

elygerin
trilydroxystearin
fydroxystearic acud 1.0
polvelveervi-6-polvricmoleale,
,';j{:s-i.}fg'iyﬁer}f‘i_.f-ﬁfz -isostearate.

disteardimonium  hectorste,  and  frage
antroxidant

4.0

petrolatum

]
)
]
[
[
]
[
[
]
[

Example 3

{0481 Emudsion formudation F was prepared according (o the {following table. Al amounis

are given in weight percent of the components.

TABLE I

name/description

skin conddioning agents
botanmical extracts

fanolin

trihydroxystearin
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antioxadarg

PTESELY atiye

fiim former 3 £33
antioxidanis 1.20

pigments and cosmetic powder 13.50

Havoramt (3 &1

{049 Emudsion F owas challenged with three treezedthaw cycles.  Upon observation, no
separation in the emuision was present after the third oyele. No separation was observed for

formulation F giter three weeks at room temperature or one week at 49°C (120°F).

Example 4
HIS0] An ol phase was prepared according to the following table:

TABLE LV

namedescription

4{) 91

oo Cholesterol/Tanosterol esters

fow odor lanolin

WYY, WYY

SUNSCrEen agent

.........................................................................................................................................................................................................................................

S it
£
P
o
el
b
=
“mmgne”
.
g

{051} Test compositions were préepared according 1o the {oHowing table:

NN NN NY. WY,
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mydroxystearic acid
carmauba

azokerite

polvethvlene~iinear

WY, WYY YY.

foial 10D

WYY,
Aviiss
e~
©
A~

‘w’

10521 Method:  Each sample was loaded mto the rheometer (AR G2 Rheometer; TA
Instruments, Inc.; Geometry: 40 mun paraliel plates, with a 1 mm gap betwesn the two
plates). The sample was loaded between the two plates at 807C and the excess material was
frimmed. Aler the sample was loaded, i was pre~shearved for 1 munute at a shear rate of 5
Hz, This condiioning step was perlormed 0 ensure loading reproductbility. The sample was
then measured m a temperature sweep as i was cooled from &0°C 1o 25°C at g coohing rate of
3 degrees per nunule. During measuwremient, the sample was oscillated at 1 He and at a

controlled stram of 1%,

{053} Figure | shows a plot of viscosity versus tompersture for oil phase, conwposition 1,
composition 2, and composiiton CTR.  Figure 1 shows ithat the combmation of
trihydroxysteann and hvdroxystearic acid {fabeled CTR) 15 more temperatwre~-independant

compared to the o1l phase combined with hydroxystearic acid alone (fabeled 2},

{054] Figure 2 shows a plot of elastic modulus (G7) versus temperatwre for oil phase.
composition 1, composition 2, and composition UTR. Ficure 2 shows that the sample with
both hydroxysiganic acid and tnhyvdroxvsteann (labeled CUTR} exhibitis a benshicial effect
compared (o the componenis mcorporated mto the composiion mdividually.,  The CTR
sample exhibiis an elastic modulus {G7Y wihich 15 relauvely {emperature msensitive, and
higher m value at higher temperatures compared to the other formulas. Data pomts from the
o1l phase alone and the o1l phase with thydroxystearm {{abeled 1) are pot visible i the

Figure 2 because the figure is plotted i log scale, which does not display negative manbers,

L£3

{055] Figure 3 shows a plot of elastic modulus (G7) versus temperatwre for oil phase,
composiion 1, composition 2, and composition CTR. Fisure 3 s presented in Linear seale to
vertfy that the elastic modulus {(G7) of the o1l phase and the ot phase with tiihvdroxvsiearin

{labeled 1} were essentiatly zero.
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1056} Figure 4 shows a plof of elastic modulus (G*) versus temperature with various waxes
according to the compositions of TABLE V. Measwemenis against 0il phases with waxes
used as strubture-»providing maierials do not show the behavior as demonsirated by the oil
phase with thydroxystearin and hydroxystearic acid (labeled CTR). The oil phase with
tnhydroxystearin and hydroxystearic acid can be seen (o provide a composition that exhibited
2 lemperature mdependent elastic modulus greater than 6.1 Pa. The waxes that were tested
for comparison were catnauba, ozokerite and polyethylene, and these waxes did not offer the
benefit as observed in an o1l phase with hydroxystearic acid and trihydroxysteatin combined,
The o1l phase having both hydroxystearic acid and trihydroxysteasin in combination formed a
structured visco-elastic composition that exhibited 8 temperature-independent elastic modulus
(G’). This benefit was not observed by mncorporating only one of these two components nor

the common waxes according to TABLE 'V,

{0571 The invention described and claimed herein is not to be hmited in scope by the
specific embodiments herein disclosed since these emabodiments are intended as itlustrations
of several aspeacts of the invention. Any equivalent embodiments are intended to be within the
scope of this invention. Indeed, vartous moditications of the mvention m addition {o those
shown and described therein will become apparent {0 those skilled in the arl {rom the
foregoing description. Such modifications are also intended to fall within the scope of the
appended ciaims.

17
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A stabilized glycerin-in-oil emulsion comprising:

(1) a continuous phase comprising one or more topically-acceptable oils,

(11) a discontinuous phase comprising glycerin as the major component, and

(111) a combination of trihydroxystearin and 12-hydroxystearic acid in an amount suitable
to provide a viscosity for the emulsion at room temperature between about 2000 centipoise and
about 3 million centipoise, wherein the weight ratio of trihydroxystearin to 12-hydroxystearic
acid 1s from 5:1 to 1:2;
wherein said emulsion has improved stability compared to an otherwise identical emulsion not

containing trihydroxystearin and/or 12-hydroxystearic acid.

2. An emulsion according to claim 1, wherein said emulsion further comprises one or more

emulsifiers in a total range from about 0.5% to about 6.0% by weight.

3. An emulsion according to claim 2, wherein said trihydroxystearin is present in a range
from about 0.5% to about 2.5% by weight, and said 12-hydroxystearic acid is present in a range

from about 0.2% to about 1.5% by weight.

4, An emulsion according to claim 3, wherein said emulsion is stable as an emulsion after

heating to about 49°C for two days.

J. An emulsion according to claim 3, wherein said emulsion is stable as an emulsion after

heating to about 49°C for one week.

6. An emulsion according to claim 3, wherein said emulsion 1s stable as an emulsion after

heating to about 60°C for twelve hours.

7. An emulsion according to claim 3, wherein said emulsion is stable as an emulsion after

heating to about 60°C for one week.

18
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3. An emulsion according to claim 1, wherein said emulsion is essentially anhydrous.

9. A cosmetic composition comprising
(1) a stabilized glycerin-in-oil emulsion comprising:
(a) a continuous phase comprising one or more topically-acceptable oils,
(b) a discontinuous phase comprising glycerin as the major component, and
(c) a combination of trihydroxystearin and 12-hydroxystearic acid in an amount
suitable to provide a viscosity for the emulsion at room temperature between about 2000
centipoise and about 3 million centipoise, wherein the weight ratio of trihydroxystearin to
12-hydroxystearic acid is from 5:1 to 1:2; and
(11) optionally one or more components distributed in either or both phases of said
emulsion, said components selected from the group consisting of pigments, waxes, emollients,
moisturizers, preservatives, flavorants, anttoxidants, botanicals, and mixtures thereof;
wherein said emulsion has improved stability compared to an otherwise identical emulsion not

containing trihydroxystearin and/or 12-hydroxystearic acid.

10. A cosmetic composition according to claim 9, wherein said cosmetic composition is

suitable for application to lips.

11. A lip product comprising:
(A) a cosmetic composition suitable for application to the lips comprising
(1) a stabilized glycerin-in-oil emulsion comprising:

(a) a continuous phase comprising one or more topically-acceptable oils,

(b) a discontinuous phase comprising glycerin as the major component, and

(c) a combination of trihydroxystearin and 12-hydroxystearic acid in an
amount suitable to provide a viscosity for the emulsion at room temperature between
about 2000 centipoise and about 3 million centipoise such that the emulsion has a
suitable consistency to be squeezed from a tube, wherein the weight ratio of

trihydroxystearin to 12-hydroxystearic acid is from 5:1 to 1:2; and

19
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(11) optionally one or more components distributed in either or both phases of said
emulsion, said components selected from the group consisting of pigments, waxes,
emollients, moisturizers, preservatives, flavorants, antioxidants, botanicals, and mixtures
thereotf:;
wherein said emulsion has improved stability compared to an otherwise identical
emulsion not containing trihydroxystearin and/or 12-hydroxystearic acid; and
(B) a re-closeable container having a chamber at least partially charged with said

cosmetic composition and a cap reversibly attached to said container for sealing the contents of
the chamber when in a closed position and for permitting said contents to be dispensed when in

an open position.

12. A lip product according to claim 11, wherein

(1) said one or more topically-acceptable oils are present in a range from about 40% to
about 90% by weight of said cosmetic composition,

(11) said glycerin 1s present in a range from about 5% to about 60% by weight of said
cosmetic composition,

(111) said trihydroxystearin is present in a range from about 0.5% to about 2.5% by weight
of said cosmetic composition, and

(1v) said 12-hydroxystearic acid is present in a range from about 0.2% to about 1.5% by
welght of said cosmetic composition;
wherein said cosmetic composition further comprises:

(v) one or more emulsifiers in a total range from about 0.5 to about 6.0% by weight of

satd cosmetic composition.

13. A lip product according to claim 11, wherein said lip product is selected from the group
consisting of lip cream, lip balm, lip gloss, medicated lip treatment, lip moisturizer, lip cosmetic,

lip sunscreen, and lip flavorant.

14. A stabilized glycerin-in-oil emulsion comprising:
(1) a continuous phase comprising one or more topically-acceptable oils; and

(11) a discontinuous phase comprising glycerin as the major component;

20
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wherein said continuous phase exhibits an elastic modulus (G’) > O that is essentially
temperature independent at temperatures between about 20°C to about 80°C, and wherein the

emulsion comprises a weight ratio of trihydroxystearin to 12-hydroxystearic acid of from 5:1 to

1:2.

15. An emulsion according to claim 14, wherein the continuous phase exhibits an elastic

modulus (G’) that 1s essentially temperature independent at temperatures between about 25°C to
about 60°C.

21
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FIGURE 3
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FIGURE 4
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