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HYDROPHOBIC TOPICAL COMPOSITIONS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application dalms priority to U.S. Provisional Application Serial Number 62/281854,
filed on January 22, 20186, the contents of which are incorporated herein for reference in its
antirety.

BACKGROUND QF THE INVENTION

[0002] Fleld of the Invention
[0003] The invention involves chemical compositions capable of repelling water. Specifically, the
invention involves chemical compositions, safe for application to human skin, capable of repelling
water by imparting hydrophobic or superhydrophobic characteristics into topical formulae,
[0004] Description of Related At
[0005] Water repellency or durability Is one of key performance charvacteristics in certain topical
compositions  including long-wearing ¢olor cosmetics and  water resistant sunscreens,
Conventional technologies In cosmetics and sunscresns have focused on staying power an skin,
suich as long-lasting skin adhesion or water resistance of cosmetic actives. Many film formers
have been used to enhance the durability of cosmetic and other topical compositions on human
skin. Typically, when a topical composition is exposed to water, such as through sweating or
swimming, the water starts to wet the composition surface. A wet surface ultimately results ina
lack of durability in a topical composition. This lack of durability is caused by a loss of topical

actives due to any re-emulsification process.
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[0006] Past compositions attempted 10 create water resistant surfaces, whereas hydrophobic or
superhydrophobic technology creates a water repellent surface. A water repellent surface
creates a physical interaction with water molecules, so that water will bead up and roll off the
topical surface without wetting the surface. Water repellency not only provides a desirable dry
fesl on skin but also creates a visual cue for formula durability on skin.

[0007] Hydrophobicity is measured by the water contact angle. The water contact angle on a
surface is the angle of the leading edge of a water droplet on the surface as measured from the
center of the interface between the droplet and the surface. A surface with a contact angle of
180 degrees means that water sits on the surface as a perfect sphere. Hydrophobic surfaces,
when measured, have a contact angle between 80 degrees and 150 degrees. Superhydrophobic
surfaces, when measured, have a contact angle between 150 degrees and 180 degrees.

[0008] A superhydrophobic surface can cause water to roll off the surface leaving little or no
residue. Hydrophobicsurfaces are desirable in many arts for varied uses and are created through
Varying means. For example, a superhydrophobie surface can be created on
polytetrafiuoroethylene {PTFE} with a picosecond laser for use on underwater materials {Shang
et al, “Nanostructured Superhydrophobic Surfaces,” 40 §. Marter. St 3587 {2005})). Carbon
nanotubules also can achieve a superhydrophobic surface through deoxygenation of a chemical
treatment {Lau et al,, “Superhydrophobic Carbon Nanotube Forests,” 3 Nano Letrers 1701 (2003}
U5, Patent No. 9,115,424}  Additionally, acid absorbed onto sluminum coated in

polyethyleneimine {PEl} can create a superhydrophobic surface {Ren et al, "Preparation and
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Characterization of an Ultrahydrophobic Suwrface Based on a $tearic Acid Self-Assembled
Monolayer over Polyethyleneimine Thin Films,” 546 Susrace Science 64 {2003}

[0003] Film formers are known 1o be used in topical compositions 1o create water resistant
barriers. Film formers are durable water resistant polymers that have wide use in industrial
processes. When applied 1o a surface, film formers act as a barrier between the surface and any
outside matter, such as water. Film formers are commercially available in many different forms.
Emulsion-based film formers are typically water-in-oil or water-in-silicone emulsions. The use of
such emulisions relies on the water svaporating and leaving the oil or the silicone in contact with
the skinto produce a water resistant laver. However, the use of emulsion-based film formers
creates unpleasant aesthetics on the skin, such as an oily appearance and a greasy feel. The
resulting film is not water repellent and leaves an unnatural appearance on the skin.

[0010} Anhydrous film formers typically include organic solvents, such as an alcohol. Such film
formers can also produce a tacky feeling on human skin and other undesirable aesthetics when
introduced to water. Representative patents regarding such water resistant topical compositions
are set forth below in Table 1.

[0011] TABLE 1

1 US 5,885,297 Anhydrous and water-resistant cosmetic compositions

2 US 5,825,337 Waterproof compositions for covering the eyelashes, and
process for the preparation thereof

3 US 4,795,631 | Water based lip color comprising an alkali soluble film-
forming agent
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[0012] Film formers conventionally used in topical compositions alone do not reach a desirable
level of hydrophobicity that imparts durability.  ideally, a topical composition has a
superhyidrophobic surface that creates a water contact angle of 150 degrees or more, Table 2
below shows that most film formers alone can barely achieve a water contact angle greater than
100 degrees, while it is desirable to achieve a surface hydrophobicity where the contact angle of
water is 130 degrees or greater. 1t should also be noted that upon incorporation into a topical
composition with various other ingredients, such contact angles are difficult to maintain,

[0013] TABLE 2
¥S Critical Surface Contact Angle

Polymer Name CASNo.  Tension {dynesfom)  with Water {%)
Polyvinyl alcohol {PVOH) 35213-24-5 a7 51
Nylon & {polycaprolactuny, aramid 6} 25038-54-4 43,9 52.6
Polyethylene oxide (PEQ, PEG) 25322-68-3 43 63
Polymethylmethacrylate (PMMA, acrylic)  9011-14-7 37.5 70.8
Polystyrene {PS} 9003-53-6 34 87.4
Polybutadiene 9003-17-2 29.3 96
Polyerhylene (PE) 90072-88-4 31.6 96
Polydimethylsiloxane {PDMS) 5016-00-6 20.1 107.2
Paraffin {Wax) R002-74-2 24.8 1088
PFolytetrafluoroethylene (PTFE] 9002-84-¢ 18.4 108.2
Polyisohutylens (PR, butyl rubber) a003-27-4 27 112.1
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[0014] Despite the many advances in water resistant topical compaositions, there is still 3 need
for a water repellent topical composition that provides pleasant and desirable aesthetics for
CONSUIMETS,
SUMBMARY OF THE INVENTION

[DO1R] in a first aspect, the present invention is directed to an anhydrous topical compaosition
comprising st least one film former having a surface tension lower than 35 dynes/om selected
from the group consisting of glycol ester crosspolymers, silicones, resins and derivatives thereof,
and olefinic polymers and crosspolymers, said at least one film former is present inan amount of
5% to 10% by welght based on a total weight of said anhydrous topical composition; particles
comprising hydrophobic-treated silica, fumed silica, polytetrafiuorcethylene, polyurethane, silica
sitylate, polymethylsilsesquioxane, hydrophobic-treated calcium silicate, hydrophobic-treated
celtulose, hydrophobic-treated polymethylmethacrylate, hydrophobictreated zine oxide,
hydrophobic-treated titanjum dioxide, or combinations thereof, said particles present in an
amount of 1.5% to 10% by weight based on the total weight of said anhydrous topical
composition; a volatile topical carrier present in an amount of 30% to 80% by weight based on
the total weight of said anhydrous topical composition; and an active agent selected from the
group consisting of a sunscreen active agent, an insect repelient, a colorant, and combinations
thereof; wherein said anhydrous topical composition has an initial water contact angle greater
than 80 degress.

[0016] The active agent may comprise a therapeutic amount of at least one sunscreen active

agent selected from the group consisting of an ultraviolet A long-wave sunscreen active agent,
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an ultraviolet B shortwave sunscreen active agent, a full spectrum sunscreen active agent, an
aencapsulated UV filter, and combinations thereof. The active agent may also comprise a
therapeutic amount of at least one insect repellent selected from the group consisting of NN
diethyl-m-toluamide, ethyl butylacetylaminopropionate, hydroxyethyl isobutyl piperidine
carboxylate, oil of citronella, soy bean o, lamon grass ofl, geranium/geraniol ofl, neem oll,
natural essential oils, p-menthane-3,8-diol, and mixtures thereof, Alternatively, the active agent
comprises at least one colorant selected from the group consisting of an organic pigment or dye,
an inorganic pigment or dye, and mixtures thereof.

[0017] Preferably, the anhydrous topical composition has an initial water contact angle greater
than 120 degrees. More preferably, the anhydrous topical composition has a water contact angle
greater than 60 degrees after 40 minutes.

[0018] In another aspect, the present invention is also directed to an anhydrous sunscreen
composition comprising a sunscreen active agent comprising avobenzone, terephthalylidens
dicamphor sulfonic  acid, bis-disudizole  disodium, disodium  phenyl  dibenzimidazole
tetrasulfonate, disthylamine hydroxybenzovl hexylbenzoate, bis-diethylamino hydroxybenzoyl
benzoate, bis-benzoxazolylphenyl ethythexylamine triazine, octocrylene, octinoxate, octisalate,
homosalate, ensulizols, ethylhexyl triazone, enzaramene, amiloxate, disthylbexyl butamide
triazine, benzylidene malonate polysiloxang, padimate-0, trolamineg salicylate, cinoxate, p-
aminohenzoic acid, oxybenrone, meradimate; titanium dioxide, zing oxide, bis-octrizols,
bemotrizinol, drometrizole trisiloxane, sulisobenzone, dioxybenzone, encapsulated UV filters, or

combinations thereof; at least one film former having a surface tension lower than 35 dynesfem
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wherein the film former is selected from the group consisting of a golymer, a wax, an ester, a
resin, a rosin, a silicone, a silicone resin, and a fluorinated silicone; particles comprising
hydrophobic-treated silica, fumed silica, polytetrafluoroethylene, polvurethane, silica silylate,
polymethylsilsesquioxane, hydrophobic-treated calcium silicate, hydrophobic-treated cellulose,
hydrophobictreated polymethylmethacrylate, hydrophobic-treated zinc oxide, hydrophobic-
treated titanium dioxide, or combinations thereof; and a volatile topical carrier; wherein said
anhydrous sunscreen composition has an initlal water contact angle greater than 90 degrees and
a water contact angle of at least 60 degrees after 40 minutes. Preferably, the anhydrous
sunsereen composition has an inftial water contact angle greater than 100 degrees and a water
contact angle of at least 80 degrees after 80 minutes.

[0018] i yet ancther aspect, the present invention is directed to an anhydrous topical
composition comprising at least one film former having a surface tension lower than 35
dynesf/emy;  hydrophobic particles comprising  hydrophobic-treated  silica, fumed silica,
polytetrafiuoroethylene, polyursthane, silica silylate, polymethylsilsesquioxane, hydrophobic-
traated calcium silicate, hydrophobic-treated cellulose, hydrophobic-treated
polymethylmethacrylate, hydrophobic-treated zinc oxide, hydrophobic-treated titanium dioxide,
or combinations thereof; and a volatile topical carrier; wherein said composition has an initial
water contact angle greater than 90 degrees,

[0020] Preferably, the anhydrous topical composition further includes an active agent
comprising sunscreen active agents; insect repellents; colorants; amino acids; moisturizers; pH

adjusters; perfumes; essential oils; essential fatty acids; sphingolipids; antioxidants; chelating
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agents; emollients; humectants; maisturizers; minerals; keratolytics; retinolds; hormones; alpha-
keto acids; anti-mycobacterial agents; anti-fungal agents; anti-microbials; anti-virals; analgesics;
anti-allergenic agents; H1 or HZ antihistamines; anti-inflammatory agents; anti-oritants; anté-
neoplastics; immune system boosting agents; immune system suppressing agents; anti-acne
agents; anesthetics; antiseptics; skin codling compounds; skin warming compounds; skin
protectants; skin  penetration enhancers; exfoliants; lubricants; depigmenting  agents;
hypopigmenting agents; pharmaceutical agents; photostabilizing agents; plant extracts;
absorbents; salicylic acid; alpha and beta hydroxy acids; vitamins including vitamins &, C, and E;
retinol and its derivatives; arcombinations thereof.

[0021] Most preferably, the active agent comprises a sunscreen active agent selected from the
group consisting of avobenzone, terephthalylidene dicamphor sulfonic acid, bis-disulizole
disodium, disodium phenyl diberwimidazole tetrasulfonate, diethvlamine hydroxybenzoyl
hexvibenzoate, Dis-diethylaming  hydroxybenzoyl  bernzoste,  bis-benzoxazolyiphenyi
ethythexylamine triszine, octocrylene, octinoxate, octisalate, homosalate, ensulizole, ethythexyl
trigzone, enzacamens, amiloxate, diethvibexyl bulamido triazine, berzyiidene mualonate
polysiloxane, padimate-Q, trolamine salicylate, cinoxate, p-aminobenzoic acid, oxybenzone,
mearadimate; titaniwn dioxide, zing oxide, bis-octrizale, bemotrizinol, drometrizole trisiloxane,
sulisobenzone, dioxybenzone, encapsulated UV filters, and combinations thereof. Alternatively,
the active agent comprises at least ons insect repelient being a member selected fromthe group

consisting of N N diethyl-m-toluamide, ethyl butylacetylaminopropionate, hydroxyethyl isobutyl
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piperidine carboxylate, oif of citronelia, soy bean oll, lemon grass ol, geranium/geraniol oil, neem
oil, natural essential olls, p-menthane-3,8-diol, and mixtures thereof.
[0022] Preferably, the anhydrous tapical compaosition has an initial water contact angle greater
than 100 degrees, and more preferably, an initial water contact angle greater than 150 degrees,
Mare preferably, the anhydrous topical composition has a water contact angle greater than 80
degrees after 40 minutes, and most preferably, 8 water contact angle greater than 60 degrees
after 80 minutes.
[0023] Preferably, the at least one film former is present in an amount of 0.5% 1o 20% by weight
based on a total welght of said compaosition and is selected fram the group consisting of glyeol
ester crosspolymers, silicones, resins and derivatives thereof, and olefinic polymers and
crasspolymers. Preferably, the particles are present in an amount of 0.5% to 15% by weight
based on a total weight of sald composition. Preferably, the volatile topical carvier is present in
an amount of 10% to 80% by weight based ot a total weight of said composition and is selected
fram the group consisting of a volatile hydrocarbon, a volatile silicone fluid, ethanel, and
cambinations thereof,
{0024} The inventive compositions may be one of a lotion, a cream, an emulsion, & gel, a
suspension, an agrosol, or a powder.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025] Figure 1 illustrates a measurement of 3 waler contact angle for Example 9 at 138.2

degrees measured with a Kruss Drop Shape Analysis System DSA 100.
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[0026] Figure 2 illustrates another measurement of a water contact angle for Examiple 138 at 155
degrees measured with a Kruss Drop Shape Analysis System DSA 100,

[0027] Figure 3 are photographic images of the initial water contact angles of commercially
available sunscreens and inventive compositions, and the water contact angles after one {1}
minute.

[0028] Figure 4 are photographic images of sunscreen costed Vitro-Skin® after blue water
droplets are dripped onto the surface after one {1} second.

[0028] Figure 5 are photographic images of sunscreen coated Vitro-Skin™ after blue water
droplets ave dripped onto the surface after one {1} minute,

[0030] Figure 6 are photographic images of sunscreen coated PMMA plates after blue water
droplets are dripped onto the surface.

[0031] Figure 7 is 2 graph comparing the water contact angles of inventive compositions and
commercially available sunscreens over atime pericd of initial contact up to eighty {80} minutes.
DETAIED DESCRIPTION OF THE INVENTION
[0032] The embodiments of the present disclosure can comprise, consist of, and consist
essentially of the features and/or steps described herein, as well as any of the additional or
optional ingredients, components, steps, or limitations described herein or would otherwise be
appreciated by one of skill in the art. It is to be understood that all concentrations disclosed
herein are by weight percent based on a total weight of the composition uniess otherwise
indicated. Any numerical range recited herein is intended to include all sub-ranges subsumed

therein, and such ranges are understoed to include each and every number and/or fraction

10
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between the stated range lower and upper values. For example, a range of about 0.5% and 15%
by weight of hydrophobic particles would expressly include all intermediate values of 0.8, 0.7,
0.8, all the way up to and including 14.7, 14.7, 14.9 and 15% by weight of hydrophobic particies.
The same applies to all other composition ranges set forth herein. Where appropriate, the ING
{international Nomenclatwre of Cosmetic Ingredients) name of ingredients/components is
provided,

[0033] Given the broad applicability of the teachings of the present specification, it s not
possible to discuss each and every use and application of the present invention and certainly not
inn any detail. Rather, the following specification, while ‘mentioning a number of specific
teachings, is primarily focused on general topical compositions, such as sunscreens, make-up,
and insect repelients, though these teachings are applicable to any number of cosmetic, skin care,
health and beauty aid products incuding, but not imited to, personal cleansing products such as
soaps, shampoos, gels, fragrances; as well as food, househald cleaning, sanitizing, odor control
products, etc.

[0034] The present invention provides an anhydrous topical composition having at least one film
former with surface tension lower than 35 dynes/cm, at least one particle having a hydrophobic
surface or hydrophabic surface treatment, and a volatile topical carrier. Unexpectedly, the
anhydrous topical composition has an initial water contact angle greater than 60 degrees,
preferably greater than 90 degrees, and maost preferably greater than 100 degrees, and wherein
the contact angle of the composition can be maintained for an extended peviod of time grester

than forty {40} minutes or longer, preferably for eighty {80} minutes or longer. Embodiments of

i1
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the invention include one or more active agems that are added to the anhydrous topical
composition to provide a desirable dermatological effect. Desirable active agents may include a
sunscresn active agent, an insect repellent active agent, a colorant, a fragrance or combinations
of these active agents. These and other embodiments of the anhydrous topical composition can
be produced either in spray form, anhydrous lotion form, or other forms known in the
pharmaceutical, cosmetic, and similar arts. Anhydrous is considerad to be less than 1% by weight
water based on a total weight of the composition.

[0035] it has been found that using a tayer of hydrophobic particles along with a il former with
a surface tension lower than 35 dynes/om produces a water repelient surface in a topical
compuosition. The hydrophobic particles increase the surface roughness of any applied layer and
are added to the topical composition to create a micro-roughness on the skin. The advantage of
adding particles is that the micro-roughness increases the hydrophobicity of the topical
composition by creating hydrophobic peaks to support and repel water droplets while still
producing an overall desirable smoothness to the surface of the topical composition. However,
pockets are formed in the particle laver where water can move freely through. A film former
with a surface tension lower than 35 dynes/om used in connection with a hydrophobic particle
layer covers these pockets in the particle laver, and together the film former and particle layer
create a water repellent surface when formulated into s topical composition.

[00386] Film formers useful in the inventive compositions must have a surface tension lower than
35 dynesfem.  Such preferred film formers can be, but are not limited to, glycol ester

crosspolymers, silicones, resing and derivatives thereof, and olefinic polymers and

12
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crosspolymers, and combinations thereof. Glycol esters having a surface tension lower than 3%
dynes/em may include, without fimitation, adipic acid/diglycol crosspolymer (LEXOREZ® 100},
trimethylpentanediol/adipic acid/glycerin crosspolymer (LEXOREZ 200}, polvester-7 {and)
neopentyl glycol diheptanoate (LEXFILMS® Sunj, polyester-10 {and) propylene glycol dibenzoate
{LEXFILM Spray), and combinations thereof. Preferred silicones having a surface area lower than
35 dynes/om may include, without limitation, ethanol {and) crotonic acid/vinyl Gsaz isoalkyl
asters/vinyl acetate/bis-vinyldimethicone crosspolymer {RELSILT P1101), acrylates/dimethicone
copolymer  {KP-550), trimethylsiloxysilicate  {MQ  resin),  Cuas  alkyldimethyisiloxy
trimethyisiioxysilicate {GRANRESIN MOE-2450, GRANRESIN MQC-24580),
polymethylsilsesguioxane/trimethylsiloxysilicate {GRANRESIN MQI-TS0, GRANRESIN MQC-T50},
polymethylsilsesquioxane {GRANRESIN PMSQ-D, GRANRESIN PMSO-FLUID, GRANRESIN PMSQ-
Co}, perfluoronony! dimethicone {(PECOSIL® FSH-1500), perfluorononyl dimethicone {(PECOSIL
FSH-300), Trifluoropropylidimethyisiloxy/Trimethylsiloxy  Silsesquioxane {and} Dimethicone
{SILFORM®  FR-5}, Trifluorcpropyldimethylsiloxy/Trimethyisifoxy  Silsesquioxane  {and)
Dimethicone (SILFORM FR-10) or any combinations thereof. Resins may include, without
limitations, its rosin derivatives, and abietic acid derivatives such as methyl dihydroabietate
{MERISTANT® 1011}, Clefinic polymers useful as film formers having a surface tension lower than
35 dynesfcm may include hydrogenated polycyclopentadiene {and] isododecane {(KOBOGUARD®

5400 10D}

i3
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[0037] A film former with a surface tension lower than 35 dynes/cm typically comprises between
0.5% and 20% by weight of the composition. A preferred range of the film former is between 5%
and 10% by weight of the composition.

[0038] Particles useful in the present invention can be a hydrophobic-treated silica or fumed
sifica, a polytetrafiucoroethylene, a polyurethane, a silica silylate, a polymethylsilsesguioxane, a
hydrophobic-treated calcium silicate, a hydrophobic-treated cellulose, a hydrophobic-ireated
PMMA, a hydrophobic-treated zine oxide, a hydrophabic-treated titanium dioxide, and
combinations thereof. Sach surface traated particles are sold under the trade names EA-208,
FLO-BEADS® SE-3107A, BPD-B0Q, BPD-500, BRD-500T, BPA-500, MSP-822, BPA-500X, MSP-830,
MSP-825, TR-1, TR-2, POMPS0U, SP-10, SP-500, DAIAMID® MSP-100, DAIAMID MSP-BIO,
DAIAMID MSP-§, CL-2080, ECOBEADS® D-1, ECOBEADS D-5, DIASPHERE® K5-500, DIASPHERE KS-
1000, MST-203, MST-547, TOSPEARLY 145A, TOSPEARL 20008, TOSPEARL 3000A, TOSPEARL
150KA, TOSPEARL 1110A, TOSPEARL 1204, SESQ-MLS, SESQ-MHS, SESG-Whitel, SESQ-CL3,
SESQ-CHI, MSS-500, MSS-500W, MSS-500/N, MSS-S00/7N, MSS-500/H, MSS-500/3, MSS-
500/3N, MSS-500/3H, MSS-500/3H4, MSS-500/20N, SILICA SHELLS, FLORITE® R, FLORITE PS-10,
CELLULOBEADS B-5, CELLULOBEADS D-10, CELLULOBEADS D-30, CELLULGBEADS D-50,
CELLULOBEADS USF, CELLULOBEADS D-10{R-33P}, CELLULOBEADS D-10{Y-33P}, CELLULOBEADS
D-10{UB-33), CELLULOBEADS D-10{Ti-33}, CAB-O-SIL® T5-530, CAB-O-SHL TS-610, CAB-Q-SIL TS~
710, CAB-O-SH T5-720, AEROSIL® R 872, AEROSIL R974, AERDSIL R 104, AEROSIL R 108, AEROSIL
R 202, AEROSIL R 208, AERQSIL R 805, AERDSILR 812, AEROSILR 812 5, AERDSIL R 816, AEROSIL

R 7200, AERQOSILR B200, AEROSIL RB200, AEROSIL R 711, AEROSIL RY 50, AERGSIHL NY 50, AERQOSIL

i4
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NY 50 L, AERQSIL RY 200, AEROSHL RY 200 S, AEROSIL RX 30, AEROSHL NAX 50, AERQSIL® RX 200,
AEROSIL RX 300, AEROSH. R 504, AEROSIL NX 80 §, AEROSIL NX 90 G, AEROSIL RY 300, AEROSIL
REA 90, AERDSH. REA 200, AEROSIL RY 51, AEROSIL NA 50 Y, AEROSH RA 200 H5, AERQSIL NA 50
H, AEROSIL RA 200 H, AEROSHL NA 130 K, AEROSIHL NA 200'Y, AEROSH NX 130, AEROSILRY 2001,
R 709, AERQOSIL R 876 5, AEROSIL R 972 Pharma, HDK® HA13L, HDK HIS, HDK H17, HDK H1§, HDK
H20, HDK H2000, HDK N20, HDK N20 NUTRITION, HDK N20 PHARMA, HDK N20D, HDK N20F, HDK
NZOST, HDK §13, HDK T30, HDK T30P, HDK T40, HDK T40 NUTRITION, HDK V15, HDK V15A, HDK
V15D, and combinations thereof.

[0038] The particles may have a particle size of about 0.1 to about 50 microns; preferably, a
particle size of about 0.1 to about 30 microns, and most preferably a particle size of about 0.2 to
about 20 microns.

[0040] The particles typically comprise between 0.5% and 15% by weight of the composition. A
preferred range of the particles is between 1.5% and 10% by weight of the compasition.

[0041] The volatile topical carrier useful in the present invention can be either polar or non-polar
and can be, but is not limited to, ethandl, isododecane, volatile hydrocarbons such as isobutang,
or volatile silicones such as cyclopentasiiokane disiloxane, and combinations thereof.

[0042] For the non-polar, volatile topical carriers, a non-polar, volatile ol tends to impart highly
desirable aesthetic properties to the compositions of the present invention, Conseguently, the
non-polar, volatile olls are preferably utilized at a fairly high lavel of commercial products, Non-
polar, volatile oils particularly useful in the present invertion include a member selected from

the group consisting of silicone oils, hydrocarbons, and mixtures thereof. The non-polar, volatile
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olls useful in the present invention ¢an be sither saturated or unsaturated, have an aliphatic
character and be straight or branched chained or contain alicyclic or sromatic rings. Examples of
preferred non-polar, volatile hydrocarbons include CGo-Cir alkanes, such as isododecane (g,
PERMETHYL®-99A which iz available from Presperse Inc.), isodecane, and the C5-Cs through G-
Cys isoparaffing {such as the ISOPAR®T Series available from Exxon Chemicals Corp.}.

fooa3] Highly preferred examples of proprietary commercial volatile silicone fluids include
cyclomethicones of varying viscosities, e.g., Dow Corning 200, Dow Corning 244, Dow Corning
245, Dow Corning 344, and Dow Corning 345, {commercially available from Dow Corning
Corporation); SF-1204 and §F-1202 Silicone Fluids {commercially available from G.E. Silicones);
GE 7207 and 7158 {commercially available from General Electric Co.); and SWS-03314
{commercially available from SWS Silicones Corp.). Additionally, lingar silicones can be used,
including, but not limited to, dimethicones having a viscosity of about 0.685 centistokes to about
2.0 centistokes

[0044] For the polar, volatile topical carriers, two different categories are desirable. The first
category is the use of ethanol alone. The second category is a mixture of ethanol with
isodadecane or linear dimethicones.

[0048] The volatile topical carrier typlcally comprises between 10% to 80% by weight of the
composition. A preferred range of the volatile topical carrier is between 30% to 60% by weight
of the composition. Desirable polar, volatile topical carvigrs that include ethanol, or ethanol in
combination with isododecane or dimethicones, typically, comprise 10% to 80% by weight of the

compaosition, most preferably 30% to 50% by weight of the composition, Desirable non-polar,
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volatile topical carriers typically comprise 10% to 80% by weight of the composition, most
preferably 30% to 60% by weight of the composition.

[0046] The anhydrous topical compaesition can provide the foundation or base compasitions for
numerous alternative embuodiments. Alternative embodiments may include a lotion, a cream, an
emulsion, a gel, a suspension, an aerosal, and a powder. Desirable alternative embodiments
further include an active agent to provide a desired therapeutic function to the anhydrous topical
composition. Desirable active agents may be selected from 3 group consisting of a sunscreen
active agent, an insect repellent, 3 colorant, a fragrance, a pharmaceutical active agent, and
combinations thereof present in a sufficient amount to provide their desired effect. Colorants,
fragrances, and other dermatological or pharmaceutical active agents can be present in
concentrations according to their respective arts.

[0047] One embodiment of the invention provides a sunscreen.  This “sunscreen tapical
composition” is an anhydrous topical composition having at least one sunscreen active agent.
[0048] One or more sunscreen active agents, that can be used in the present invention, are
capable of attenuating sl or part of the harmful effects of ultraviolet {“UV”) radiation. In
addition, the sunscreen active agents must be non-toxic and non-irritating when applied to the
skin. Sunscreen active agents are, typically, categorized into four groups, as follows.

00491 A first group of sunscreen active agents includes ultraviolet A long-wave or “UVA”
sunscreen active agents, UVA sunscreen active agents, for example, include a member selected
from the group consisting of avobenzone, terephthalylidene dicamphor sulfonic acid, bis-

disulizole disodium, disodium phenyl  dibenzimidazole tetrasulfonate, diethylaming
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hydrosyhenzoyl  hexylbenzoate,  bis-diethylamino  hydroxybenzoyl  benzoate,  bis-
benzoxazolylpheny! ethythexylamine triazine, and combinations thereol.

[0050] A second group of sunscreen active agents indude ultraviolet B shortwave or “UVR”
sunscrean active agents, UVB sunscreen active agents, for example, include 3 member selected
from the group consisting of octoorylens, octinoxate, octisalate, homosalate, ensulizole,
ethythexyl triazone, enzacamene, amiloxate, diethythexyl butamido triazine, benzylidene
malonate polysifoxane, padimate-0, trolamine salicylate, cinoxate, p-aminobenzoic acid,
derivatives thereof, and combinations thereof.

[0051] A third group of sunscreen active agents include sunscreen active agents that absork both
UVA and UVB radiation. These full spectrum UV active agents include a member selected from
the group consisting of, for example, oxybenzone, meradimate, titanium dioxide, zinc oxide, bis-
octrizole, bemotrizinol, drometrizole trisiloxane, sulisobenzone, dioxybenzone, and
combinations thereof, Further, surface treated zinc oxides or titanium dioxides including, but
not imited to, the proprietary commercial products, Zano 10 Plus and UV-Titan M262, can be
used as a full spectruny sunscreen active agent.

[0052] The fourth group of sunscreen active agents incude encapsulated UV filters.
Encapsulated UV filters include a member selected from the group consisting of AvoCap
{encapsulated Avebenzone 60% payload and 15% of Qctocrylene], OmeCap {encapsulated Qctyl
Methoxycinnamate, 60% paylead}, OxyCap (encapsulated Oxybenzone, 47% pavicad and

Qcrocrylene 20%), HomCap {encapsulated Homosalate, 680% payload), OctiCap, {encapsulated
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Octisalate 60% payload), ZinoCap {encapsulated Zn(, 70% payload), TitanCap (encapsulated TIO
70% payioad).

[0053] The selection of one or more sunscreen active agents, for use in a sunscreen embodiment
of the invention, 5 made in accordance with the desired objectives for the final product. For
example, consumers often desire a full spectrum of UV protection to lessen the risk of cancer and
accelerated skin aging from prolonged sun exposure, Some consumers desire a limited exposure
of UV radiation to acquire some tanning effects from sun exposure, while minimizing the risk of
burning.

[0054] Another embodiment of the invention provides an insect repellent. This “insect repellent
topical composition” is an anhydrous topical composition having at least one insect repellent.
[0055] Desirable insect repelients include, but are not imited to, a member selected from the
group consisting of NN diethvl-m-oluamide (DEET), ethyl butvlacetvlaminopropionate {(IR3535
by Merck Ca.j, hydroxyethyl isobutyl piperidine carboxylate, ofl of citronella, soy bean oil, lemon
grass oil, geranium/geraniol oil, neem oil and other natural essential oils, p-menthane-3,8-dini,
ar any mixtures thareof. Preferred insect repellent active agents may include DEET, ethyl
butylacetylaminopropionate, p-menthane-3,8-diol, and oll of dtronella. Further, a fragrance is
often added to the insect repelient compaositions.

[0056] The insect repellent desirably comprises between 1% to 20% by weight of the
composition. A preferred range of insect repellent is between 5% to 10% by weight of the

composition.
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[0057] Another embodiment of the invention provides a colorant.  This “colorant topical
compaosition” is an anhydrous topical composition having at least one colorant.

[0058] Desirable colorants can be an organic or an norganic pigment or dye. Colorants that can
be used in the present compositions include, but are not limited to, proprietary commercial
products selected from the group consisting of D&C Red No. 3, D& Red No. 6, D&C Red No. 7,
D&C Red No. 8, D&C Red No. 8, D&C Red No. 21, DRC Red No. 22, DEC Red No. 27, D& Red Ne.
28, D&C Red No. 30, D&C Red No. 33, D&C Red No. 34, D&C Red No. 36, FD&C Rad No, 40, D&C
Yellow No. 5, FD&C Yellow No. §, FD&C Yellow No. 6, D&C Yellow No. 10, DEC Green No. 3, D&C
Green No. 5, DRC Orange No. 5, FDEC Blue No. 1, annatio, copper powder, bismuth oxychioride,
guaning, bronze powder, iron oxides, caramel, manganese violet, carming, mica, titanium
dioxide-coated mica, carotene, titanium dioxide, zine oxide, self-tanning compounds such as
dihydroxyacetone {DHA} and ervthruloses, and any combinations thereof. Further, the colorant
can be an encapsulated pigment or colorant, including, but not limited to, 3 member selected
fram the group consisting of TagraCap 1, RedCap 1, Black Cap 1, YellowCap 1, WhiteCap 1.
BlueCap 1, MicaCap 1, TagraCap 3, RedCap 3, Black Cap 3, YellowCap 3, BrownCap 3, TagraCap 5,
RedCap 5, Black Cap 5, Yellow(Cap 5, BlueCap 5, Red7Cap, CarbonCap, CameleonCaps, and
combinations thereof,

{00531 The colorant desivably comprises between 0.5% and 10% by weight of the composition.
A preferred range of colorant is between 0.5% and 5% by weight of the composition.

[0060] Alternative embodiments may comprise other therapeutic or cosmetic active agents such

as, but not limited to, amino acids; moisturizers; pH adjusters; perfumes; essential ofls; essential
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fatty acids; sphingolipids; antioxidants; chelating agents; emollients; humectants; moisturizers;
minerals; keratolytics; retinoids; hormones,; alpha-keto adds; antib-mycobacterial agents; anti-
fungal agents;, anti-microbials; antivvrals; analgesics; anti-allergenic agents; H1 or H2
antihistamines; anti-inflammatory agents; anti-irritants: anti-neoplastics; immune system
boosting agents; immune system suppressing agents; anti-acng agents; anesthetics; antiseptics;
skincooling compounds; skinwarming compounds; skin protectants; skin penetration enhancers;
exfoliants; lubricants; depigmenting agents; hypopigmenting agents; pharmaceutical agents;
photostabilizing agents; plant extracts; absorbents; salicylic acid; alpha and beta hydroxy acids;
vitamins including vitamins A, G, and E; retinel and its derivatives; or-any combination of the
foregoing. it should be appreciated and understood that this listis not imiting, and that various
other active ingredients may be used in the present sunscreen formulations.

[0061] Further embodiments of the invention can comprise other topical compositions for
human, veterinarian, borticuliural, and other coated substrates. Desirable embodiments fnclude
combinations of two or more of the already listed embodiments.  For example, another
embodiment of an anhydrous topical compesition comprises an anhydrous topical composition
having at least one film former having a surface tension lower than 35 dynesfom, at least one
particle, a volatile topical carrier, a colorant, and a sunscreen active agent, wherein the
anhydrous topical composition has an initial water contact angle greater than 60 degrees,
preferably greater than 90 degrees, and preferably greater than 100 degrees. Another
embodiment of an anhydrous topical compaosition comprises an anhydrous topical compaosition

having at least gne film former having a surface tension lower than 35 dynes/cm, at least one
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hydrophobic particle, 3 volatile topical carrier, an insect repelient, and a sunscreen active, where
the anhydrous topical composition maintaing a water contact angle greater than 60 degrees after
40 minutes.

[0062] Preparing the anhydrous topical composition can bhe performed using a multi-phase
approach mixing two or more phases together that are known to one of ordinary skill in the art,
A phase can contain a certain set of components that are mixed together before being combined
with another phase. The order of mixking the phases is determined by the compositions of the
particular phases being mixed in each process step and the desired final product {e.g., a lotion, a
cream, anaerosol, etc.)

[0083] The following processes lustrate exemplary methods for producing the invention.
Variations of these processes and other processes can be used for producing the anhydrous
topical composition.

[0064] Compounds in a Phase A may be mixed together at room temperature, with or without
heat, with propeller mixing to ensure sl components are homogenous. Compounds in a Phase
B may be mixed together in & separate container, one at a time, until a component is completely
dissolved. The Phase B mixture is then homogenized for three minutes at 4000 RPM, Phase Bis
thers added into Phase A, Compounds in a Phase € may be mixed together in another separate
container, and subsequently homogenized for four minutes at 4000 RPM, The Phase C mixture
is then added to the Phase A and B mixture with mixing.

[0065] Alternatively, two or more phases are miscible with one another such that each phase is

mixed together or one or more components are dissolved in another component to form a neat
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solution. This process can produce lotion, a cream, a solution, or a volatile Higuid. For example
only, compounds in a Phase A may be mixed together at room temperature with a propeller
miking, Compounds in a Phase B may be mbied together it 2 separate container, one at a time,
until all components are completely dissolved. The Phase B mixture is then homogenized then
added into Phase A

[0088] Once the two or more phases of the composition are properly mixed together to produce
a final composition, depending on individual embodiments, a PMMA plate {Le., an HD6 plate sold
by HelioScreen Labs) is coated with 2 mg/em? of the inventive composition. This coating
thickness is recommended by the United States Food and Drug Administration as an optimal dose
for sunscreen application, and this concentration is used herein for consistency.

[0067] A contact angle/surface tension or “drop shape” analyzer is used to measure the water
contact angle of a composition. Figure 1 ilustrates an initial water contact angle of 130.9
degrees, which was achieved by an embodiment of the present invention, Example 9. A water
drop 10 is formed on a composition surface 12 placed on a drop shape analyzer 1, The angle 15
of the water drop 10 measured at the composition sufface 12 is the “water contact angle” for
the sample of composition being measured, Figure 2 lustrates a water contact angle of 155.00
degrees, which was achieved by another embodiment of the present invention, Example 18. A
water drop 20 is formed on another composition surface 22 placed on a drop shape analyzer 1.
The angle 25 of the water drop 20 measured at the composition surface 22 is the “water contact

angle” for the sample of composition being measured.
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[DO68] EXAMPLES

[0068] The following examples Hlfustrate a representative sampling of the many possible
embodiments of the anhydrous topical compaosition. A brief description of the compounds
included in the compasition, the process used in preparing the composition, and the resulting
water contact angle of the composition are included for sach embodiment. These examples are
provided in order to demonstrate the many possible anhydrous topical compounds covered by
the present invention and not as a mitation on the scope of the present invention, All examples
disclosed herein used a Kruss Drop Shape Analysis System DSA 100 to measure the initial and
subsequent water contact angles of the anhydrous topical composition and s various
embodiments on the specified surfaces. The initial water contact angles of Examples 1 to 23 are
shown below, A needle with a diameter of L.8mm was used to form the water droplets. Unless
otherwise stated, each composition was coated onto 3 HD& PMMA plate from Helioscreen Labs
at a thickness of 2 mg/om® and kept at 30°C for 20 minutes to evaporate any solvent and form a
continuous film on the plate. The percentage by weight of sach component included in the

exemplary composition is shown below in each phase.
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[0070]

[0071] Example 1 illustrates an embodiment of the invention that s 3 sunscreen.

Phase Material Name % by Weight
PHASE A Trifluoropropyldimethylsifoxy/ 8.00
Trimethylsiloxy Silsesguioxane {and) Dimethicone {SILFORM FR-5}
Isododecane 5.00
Ethanol 15.00
Silica dimethy! silylate {HDK H18) 2.00
Silica dimethicone silylate {CAB-0-SH T5-720) 2.00
PHASEB  Ethanol 4520
Trihydroxystearin {THIXCIN R} 1.50
PHASEC  isododscane 15.00
Polvhydroxystearic acid {DISPERSUN DSP-0OL10G) 0.30
Titanium Dioxide {And) Alumina {And) 3.30

Dimethicone {UV-Titan M262}

Zinc Qxide and Triethoxycaprylylsilane 4,00
{Zano 10 Plus)

TOTAL 100.00
WATER CONTACTY ANGLE: 145.7
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[0072] Example 2 iHlustrates an embodiment of the invention that s a sunscreen,

Phase Material Name % by Weight

PHASEA  Trifluoropropyldimethylsitoxy/ 8.00
Trimethylsiloxy Silsesquioxane {and) Dimethicone
{SILFORM FR-5}

Cyclic methylsiloxane {Dow Corning DS&DE) 5.00
isododecane 8.00
Ethanol 10.00
Homosalate 2.00
Octisalate 3.00
Silica dimethyl sitylate (HDX H18) 1.00
Sifica dimethicone dilylate {CAB-O-SIL¥ T8-720} 3.00
Silica (MSS-500/20N} 4,00
PHASE B Ethanol 34.20
Trihydroxystearin {(THIXCIN R} 1.50
PHASE C lspdodecane 15.00
Polyvhydroxystearic acid {DISPERSUN DER-0L108) 4.30
Ziric Oxide and Triethoxycaprylylsilane {Zano 10 Plus) 5.00
TOTAL 100.00
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[0073] Example 3 iHlustrates an embodiment of the invention that s a sunscreen,

Phase Material Name % by Weight

PHASEA  Trifluoropropyldimethylsitoxy/ 8.00
Trimethylsiloxy Silsesquioxane {and) Dimethicone
{SILFORM FR-5}

Cyclic methylsiloxane {Dow Corning D5&DS} 5.00
isododecane 8.00
Ethanol 10.00
Homosalate 2.00
Octisalate 3.00
Silica dimethyl sitylate (HDX H18) 1.00
Silica Dimethicone Silylate (CAB-O-SIL 15-720) 3.00
Marshmallow  Powder  (HDI/Trimethylol  Hexyllactone 4.00
- [Crosspolymer{and)PolymethiMethacrylatey
PHASE B Ethanol 34.20
Trihydroxystearin {THIXCIN R} 1.50
PHASEC  Isododecane 15.00
Palyhydroxystearic acid {DISPERSUN DSP-0OL100) 0.30
Zine Oxide and Triethoxycapryiyisilane (Zano 10 Plus) 5.00
TOTAL 100.00

WATER CONTACT ANGLE: 103.0 degrees
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[0074] Example 4 iHlustrates an embodiment of the invention that s a sunscreen,

Phase Material Name % by Weight

PHASEA  Trifluoropropyldimethylsitoxy/ 8.00
Trimethylsiloxy Silsesquioxane {and) Dimethicone
{SILFORM FR-5}

Cyclopentasilioxane/Cyclohexasiloxane {Dow Corning D5&DE) 5.00
isododecane 8.00
Ethanol 10.00
Homosalate 2.00
Octisalate 3.00
Silica dimethyl sitylate (HDX H18) 1.00
Silica silylate (CAB-O-SIL TS-610} 3.00
Cellulose {CELLULOBEADS) D-50 4.00
PHASE B Ethanol 34.20
Trihydroxystearin {(THIXCIN R} 1.50
PHASEC  tsododecane 1500
Polyvhydroxystearic acid {DISPERSUN DER-0L108) 4.30
Ziric Oxide and Triethoxycaprylylsilane {Zano 10 Plus) 5.00
TOTAL 100.00
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[0075] Example 5 iHlustrates an embodiment of the invention that s a sunscreen,

Phase Material Name % by Weight
PHASEA  Trifluoropropyldimethylsitoxy/ 8.00
Trimethylsiloxy Silsesquioxane {and) Dimethicone
{SLFORM FR-5}
isododecane 8.00
Ethanol 15.80
Sifica dimethyt silylate {HDK H18} 1.00
Silica dimethicone silylate {CAB-O-SL TS-720) 3.00
Stlica {MSS-500/20N) 4.00
PHASEB  Ethanol 36.70
Trihydroxystearin {THIXCIN R} 1.50
PHASEL  Isododecane 15.00
Polvhydroxystearic acid {Dispersun DSP-OL100} 0.30
Titanium Dioxide {And) Alumina {And) Dimethicone (UV-Titan 3.50
M262}
Zinc Oxide and Triethoxycaprylylsifane (Zano 10 Plus} 4,00
TOTAL 100.00
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[0076] Example b illustrates an embodiment of the invention that s a sunscreen,

Phase Material Name % by Weight

PHASEA  Trifluoropropyldimethylsitoxy/ 8.00
Trimethylsiloxy Silsesquioxane {and) Dimethicone
{SILFORM FR-5}

Perfluorononyl Dimethicone {PECOSIL FSH-300) 3.00
isododecane 8.00
Ethanol 15.00
Homosalate 2.00
Octisalate 3.00
Silica dimethyl sitylate (HDK H18) 1.00
Silica dimethicone silylate {CAR-O-SIL T8-720} 3.00
Silica (MSS-500/20N} 4,00
PHASEB Ethanol 30.70
Trihydroxystearin {(THIXCIN R} 2.00
PHASEC  ksododecane 1500
Polyvhydroxystearic acid {DISPERSUN DER-0L108) 4.30
Ziric Oxide and Triethoxycaprylylsilane {(ZANQ 10 Plus) 5.00
TOTAL 100.00
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[0077] Example 7 ilustrates an embodiment of the invention that s a sunscreen,

Phase Material Name % by Weight

PHASEA  Trifluoropropyldimethylsitoxy/ 8.00
Trimethylsiloxy Silsesquioxane {and) Dimethicone
{SILFORM FR-5}

Cyclopentasiioxane and dimethicone/ vinyl dimethicone cross 5.00
polymer and perfluorononyl dimethicone (SHMER G162F)

isododecane 8.00
Ethanol 15.00
Hamosalate 2.00
Octisalate 3.00
Silica dimethyi silylate (HDK H18} 1.00
Silica dimethicone silylate {CAB-O-SILTS-720} 3.00
_ she(wsssoopoN) 400
PHASE B Ethanol 28.70
Trihydroxystearin {THIXCIN R} 2.00
PHASEC  Isododecane 15.00
Palyhydroxystearic acid {DISPERSUN DSP-0OL100) 0.30
Zine Oxide and Triethoxycapryiyisilane (Zano 10 Plus) 5.00
TOTAL 100.00

WATER CONTACT ANGLE: 182.7
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[0078] Example 8 ilustrates an embodiment of the invention that s a sunscreen,

Phase Material {INCI Name) % by Weight

PHASE A Trifluoropropyldimethylsitoxy/ 8.00
Trimethylsiloxy Silsesquioxane {and) Dimethicone
{SILFORN FR-5)

isododecans 8.00
Ethanol 15.00
Homosalate 2.00
Octisalate 3.00
Canax Alkyldimethylsilyl Polypropylsilsesquioxane 2.00
{Dow Corning SW-B00S Csp Resin Wax)
Silica dimethyi silylate {HDK H18} 1.00
SHlica dimethicone silylate {CAB-O-SIL T8-720) 3.00
PHASE B Ethanol 35.70
Trihydroxystearin {THIXCIN R} 2.00
PHASE C isododecane 15.00
Polyhydroxystearic acid {DISPERSUN DSP-OL100) 0.3¢
Zinc Oxide and Triethoxycaprylylsitane {Zano 10 Plus) 5.00
10¢.00

TOTAL
WATER CONTACT ANGLE: 101.8
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[0079] Example 9 Hlustrates an embadiment of the invention that Is a sunscreen with a colorant.

Phase Material INCG Name)} % by Weight
PHASEA  Trifluoropropyldimethylsitoxy/ 8.00
Trimethylsiloxy Silsesquioxane {and) Dimethicone
{SLFORM FR-5}
isododecane B.OG
Ethanol 15.80
Silica dimethyt silylate {HDK H18} 1.00
Silica dimethicone silylate {CAB-O-SL TS-720) 3.00
Silica (MSS-500/ 20N} 4.00
Synthetic fluorphlogopite {and} titanium dioxide {and} iron 1.00
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, oxides {and) tin oxide {SYNCRYSTAL® vory Pigmenty =~~~
PHASE B Ethanol 35.20
Trihydroxystearin {THIXCIN R} 2.00
PHASEC  bododecane 1500
Polyhydroxystearic acid {DISPERSUN DSP-OLI00) 0.30
Titanium Dioxide {And) Alumina {And) Dimethicone 350
{UV-Titan M262)
Zing Oxide and Triethoxycaprylylsilane {Zano 10 Plus) 4.00
TOTAL 100.00

WATER CONTACT ANGLE: 138.2
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[0080] Example 10 Hlustrates an embodiment of the invention that is a sunscreen composition,

Phase Material INCG Name)} % by Weight
PHASEA  Alcohol {and) Crotonic Acid/Vinyl Cere Isoalkyl Esters/VA/Bis- 8.00
Vinyldimethicone
Ethanol 15.00
Homosalate 5.00
Silica Dimethicone Silyvlate {CAB-Q-SIL T§-720} 4,00
PHASE B Ethanol £8.00
TOTAL 108.00

WATER CONTACT ANGLE: 102.8

[0081] Example 11 Hlustrates an embadiment of the invention that is a sunscreen composition.

Phase Material {{INCl Name) % by Weight
PHASE A Alcohol {and} Crotonic Acid/Vinyl Care Isoatkyl Esters/VA/Bis- 8.00
Vinyldimethicone
Ethanol 15.00
Octisalate 5.00
Sifica Dimethicone Silyiate {CAB-QO-SIL T5-720} 4.00
PHASE B Ethanot 68.00
TOTAL 100.00

WATER CONTACT ANGLE: 109.7
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[0082] Example 12 llustrates an embodiment of the invention that is a sunscreen composition,

Phase Material INCG Name)} % by Weight
PHASEA  Alcohol {and) Crotonic Acid/Vinyl Cere Isoalkyl Esters/VA/Bis- 8.00
Vinyldimethicone Crosspolymer
{BELSIL P1101}
Ethanol 15.00
Octylerylene 5.00
Sifica dimethicone silylate {CAB-O-SIL T5-720} 4.00
PHASE B Ethanol 68.00
TOTAL 100.00

WATER CONTACT ANGLE: 1100

[0083] Example 13 Hlustrates an embodiment of the invention that is a sunscreen,

Phase Material Name % by Weight
PHASEA  Alcohol {and} Crotonic Acid/Vinyl Cexn fsoalkyl Esters/VA/8is- 8.00
Vinyldimethicone Crosspolymer {BELSIL P1101}
Ethanol 15.80
Sifica dimethicone silylate {CAB-O-SILT5-720} 4.00
PHASE B Ethanol 66.00
Trihydroxystearin {THIXCIN R} 2.00
PHASE C Zinc Oxide and Triethoxycaprylylsitane {Zano 10 Plus) 5.00
TOTAL 100.00

WATER CONTACT ANGLE: 1362
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[0084] Example 14 ilustrates an embodiment of the invention that is a sunscreen,

Phase Material Name % by Weight
PHASEA  Alcohol {and) Crotonic Acid/Vinyl Cere Isoalkyl Esters/VA/Bis- 8.00
Vinyldimethicone
Ethanol 15.00
Avobenzone 3.00
Siikca dimethicone silvlate 4,00
PHASE B Ethanol £8.00
Trihydroxystearin {THIXCIN R} 2.00
TOTAL 160.00

[0085] Example 15 illustrates an embaodiment of the invention that is a sunscreen.

Phase Material Name % by Weight
PHASEA  Alcohol {and} Crotonic Acid/Vinyl Cain Isoatkyl Esters/VA/Bis- 8.00
Vinyldimethicone Crosspolymer {BELSML P1101)
Ethanol 15.00
Oxybenrone 6.00
Sitica dimethicone silylate {CAB-O-SIL T5-720) 4.00
PHASEBR  Ethanol £5.00
Trihydroxystearin {THIXCIN R} 2.00
TOTAL 100.00

WATER CONTACT ANGLE: 1173
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[o086] Example 16 iHlustrates an embodiment of the invention that is a sunscrean,

Phase Material Name % by Weight
PHASEA  Alcohol {and) Crotonic Acid/Vinyl Cere Isoalkyl Esters/VA/Bis- 8.00
Vinyldimethicone Crosspolymer {BELSIL P1101)
Ethanol 15.00
Avobenzone 3.00
Oxybenzone 6.00
Silica dirnethicone silylate {CAB-O-SIL TS-720} 4.00
PHASER Ethanol §2.00
Trikydroxystearin {THIXCIN R} 2.00
TOTAL 100.00

WATER CONTACT ANGLE: 124.2

[0087] Example 17 dllustrates an embodiment of the invention that is 2 topical composition.

Phase Material {INCl Name) % by Weight

PHASEA  Alcohol {and) Crotonic Acid/Vinyl Cav Isoalkyl Esters/VA/Bis- 8.00
Vinyldimethicone
Ethanol 67.7
Sitica Dimethicone Silylate {CAB-O-SIL 15720} 4.00
Synthetic fluorphlogopite {and} titanium dioxide {and} iron 1.00
oxides {and} tin oxide {SYNCRYSTAL fvory Pigment}

Phase B isodadecane 15.80
Polyhydroxystearic acid {MSPERSUN DSP-0L100) 0.30
Zing Oxide and Triethoycapryiylsilane {Zano 10 Plus} 5.00

TOTAL 100.00

WATER CONTACT ANGLE: 1268
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[0088] Example 18 llustrates an embodiment of the invention that is a topical delivery system.

Phase Material INCG Name)} % by Weight
PHASEA  Alcohol {and) Crotonic Acid/Vinyl Cere Isoalkyl Esters/VA/Bis- 8.00
Vinyldimethicone
Ethanol 15.00
Sifica dimethicone silylate {CAB-O-SIL T5-720) 4.00
PHASE B Ethanol 71.00
Trihydroxystearin {THIXCIN R} 2.00
TOTAL 108.00

WATER CONTACT ANGLE: 155.0

[0089] Example 18 iflustrates an embodiment of the invention that is a topical delivery system,

Phase Material Name % by Weight

PHASEA  Alcohol {and) Crotonic Acid/Vinyl Caaz Isoalkyl Esters/VA/Bis- 3.00
Vinyldimethicona
Perfluorononyl Dimethicone {PECOSIL FSH-300} 3.00
Ethanol 15.00
Silica dimethicone silylate {CAB-O-SIL T5-720} 4.00
Polymethylsilsesquioxane {And} Perfluoreoctyl Triethoxysilane 2.00
{MST-547-FS}

PHASE R Ethanol 68.00

TOTAL 10806

WATER CONTACT ANGLE: 1375

38



WO 2017/127771 PCT/US2017/014475

[0090] Example 20 Hlustrates an embodiment of the invention that is a topical delivery system.

Phase Material Name % by Weight
PHASEA  Alcohol {and) Crotonic Acid/Vinyl Cere Isoalkyl Esters/VA/Bis- 8.00
Vinyldimethicone
Ethanol 15.00
Sifica dimethicone silylate {CAB-O-SIL T5-720) 4.00
PHASE B Ethanol 73.00
TOTAL 100.00

WATER CONTACTY ANGLE: 1559

[0091] Example 21 Hustrates an embodiment of the Invention that is a topical delivery system.

Phase Material Name % by Weight
PHASEA  Alcohol {and) Crotonic Acid/Vinyl Cag isoalkyl Esters/VA/Bis- 8.00
Vinyldimethicone
Perfluorononyl Dimethicone {(PECOSH FSH-300} 3.00
Ethanol 15.00
SHica dimethicone silylate {CAB-O-SIL TS-720} 4.00
PHASE B Ethanol £8.00
Trihydroxystearin {THIXCIN R} 2.00
TOTAL 100.00

WATER CONTACT ANGLE: 1305
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[0092] Example 22 flustrates an embodiment of the invention that is a sunscreen,

Phase Material Name % by Weight

PHASEA  Avobenzone 3.00
Octocrylene 3.00
Homosalate 5.50
Octisalate 4.50
Phenethyi Benzoate 3.80
Propylparaben (1.18
Caoas Alkyl Methicone {and} Capas Olefin 2.00

PHASE B Triffuoropropyldimethyisiioxy/Trimethyistloxy 8.00
Silsasquioxane {and) Dimethicone
Perflucronanyl Dimethicone 3.00
isododecane 30.00
Disiioxane 17.82
Tryhydroxystearin 2.50
Cipas Alkyl Benzoate {and) Stearatkonium Hectorite 1.50

{anid} Propylene Carbonate
Silica Dimethicone Silyvlate 6.800

Polymethylsilsesgquioxane {and) Perfluorooctyl 2.00
Triethoxysilang

Caprylyl Methicone {and) PEG-12 Dimethicone/PPG-20 2.70
Crosspolymer
PHAREC Fragrance .30
TOTAL 100.00

WATER CONTACT ANGLE: 958
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[0093] Example 23 illustrates an embodiment of the invention that is a sunscreen,

Phase Material Name % by Weight

PHASE A Oxybenzone 3.00
Octocrylene 2.00
Homosalate 2.00
Octisalate 2.00
Diisopropyt Adipate 2.00
Ethythexyl Methoxycrylene 3.00
Caoas Alkyl Methicone and Caaas Olefin 2.00
Propyiparaben 0.18

PHASE S  Trimethylsiloxysilicate 2.00
Perfluoronony! Dimethicone 3.00
isododecane 15.00
Disiloxane 24.95
Trihydroxystearin 4.00
Ciz1s Alkyl Benzoate (and) Stearatkonium Hectorite 1.500
{and} Propylene Carbonate
Stlica Dimethicone Silylate 4.60
isododecane {and} Dimethicone/Bis-isobutyl PPG- 20 6.57
Crosspolymer

PHASE C isododecans 15.00
Polyhydroxystearic acid 0.400
Zinc Oxide {and) Triethoxycaprylyisilane 7.00

PHASE D Fragrance .30

TOTAL 108.00

WATER CONTACT ANGLE: 1049
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[0094] Representative of the unexpected results of the inventive compositions, are the initial
water contact angles of the inventive compositions Examples 9 and 18, and after one {1} minute,
in comparison with commercially available sunscreen compaositions are presented shown in

Figure 3 and tallied in Table 3 below.

[0095] Table 3

Name Initial Contact Contact Angle after
Angle 1 minute

BANANA BOAT Sport Lotion SPF30 30.0 113

NEUTROGENA Beach Defense Lotion 20.0 5.5

SPF30

COPPERTONE Spert Lotion SPF30Q 60.1 20.3

(2018}

Example 8 138.2 133.3

Example 18 155.0 155.0

[0096] It was observed that the commercial sunscreen lotion products all had relatively low
contact angles to start, and, after one {1} minute, the contact angles guickly decreased due to
the water re-emulsification process of these oil-in-water emulsion products. Contrast this with
the invertive compositions of Examples 9 and 18 wherein the contact angles did not significantly
decrease thereby exhibiting a continuing water repelient effect.

[0097] Figure 4 shows photographic images of VITRO-SKIN coated with commercially available
sunscreen compaositions and the inventive composition of Example 13 applied at a thickness of 2
mgfem®, The VITRO-SKIN was tilted at a thirty-degree angle {30°). Droplets of water, dyed blue
to better show distinction, was dropped onto the top of the VITRO-SKIN plates and the image

taken after one {1} second. On the inventive composition, the water droplet quickly rolls to the
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bottom of the surface without remaining on the VITRD-SKIN sample {as it does with the BANANA
BOAT Sport Spray SPF 50 and NEUTROGENA Beach Defense Spray SPF 70} or trailing a tail {as
seen inthe COPPERTONE Wet N Clear Spray SPF 45}, in Figwre 5, the photographic images show
the path of water droplets one {1) minute sfter application on the treated VITRO-SKIN of Figure
4. Except for the inventive composition, the water droplets remain on the surface.

[0098] Figure & are photographic images showing the same unexpected effects of the inventive
compositions of Examples 1 and 2 when the water droplets are applied onto PMMA plates,
coated with the sunscreen compaositions, as specified, and tilted at 30 degrees. Water droplets
applied onto the PMMA plates coated with the inventive compositions of Examples 1 and . 2
readily bead up and roll off the plate. The initial contact angles of Examples 1 and 2 are greater
than 90 depgrees, namely 145.7 degrees and 106.4 degrees, respectively whereas the initial
contact angle of the BANANA BOAT Sport Lotion SPF 50 is 17.5 degrees, and the initial contact
angle for the COPPERTONE Sport AccuSpray SFF 50 is 62.0 degrees.

[0098] Figure 7 shows a graphic reprasentation of the water contact angles over time from time
{ at the onset of application of the water droplets to at least 80 minutes, which is the time Hmit
for determining water resistance in accordance with the 2011 U.S. Food & Drug Administration
{FDA) Final Monograph for Water Resistance. The water contact angles greater than 80 degrees
created on the treated surfaces, are considered non-wettable surfaces; the water droplets do
not tail or wet the treated surface. Unexpectedly, over time, the water contact angles of the
exemplary compaositions, Examples 22 and 23 are maintained such that the water repellency is

not significantly diminished. Contrast this to the commerdially available sunscreen compositions,
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BANANA BOAT Sport Lotion 5PF 50, COPPERTONE Sport AccuSpray SPF 50, and NEUTROGENA
Reach Defense Lotion SPF 30, where the contact angles decrease significantly over a very short
period of time. In 20 minutes or less, the initlal water contact angles have fallen below 60 degrees
wetting the surface of the plate.

[0100] The compaositions of the present invention provide a water repelient finish when topically
applied to a keratinous surface such as mammalian skin as determined by a water contact angle
greater than 60 degrees, preferably greater than 90 degrees, and most preferably greater than
100 degrees. This water repellency effect has been shown to be maintained over a period of at
least 80 minutes.

[0101] While the present disclosure has been particularly described, in conjunction with specific
preferred embodiments, it is evident that many alternatives, modifications and variations will be
apparent to those skilled in the art in light of the foregoing description. 1t is therefore
contemplated that the appended claims will embrace any such allernatives, modifications and

variations as falling within the true scope and spirit of the present disclosure.
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CLAIMS
1. Ananhydrous topical composition comprising:

at least one film former having a surface tension lower than 35 dynes/om selected from
the group consisting of glycol ester crosspolymers, silicones, resins and derivatives thereof, and
olefinic polymers and crosspolymers, said at least one film former is present in an amount of 5%
to 10% by weight based on a total weight of said anhydrous topical composition;

particles comprising hydrophobic-treated silica, fumed silica, polytetrafluoroathylene,
polyurethane, silica silylate, polymethylsilsesquioxane, hydrophobic-treated calcium silicate,
hydrophobic-treated cellulose, bydrophobic-treated polymethyimethacrylate, hydrophobic-
treated zinc oxide, hydrophobic-treated titanium dioxide, or combinations thereof, said particles
prasent in an amount of 1.5% to 10% by weight based on the total weight of said anhydrous
topical composition;

a volatile topical carrigr present inn an amount of 30% to 60% by weight based on the total
weilght of said anhydrous topicst composition; and

an active agent selected from the group consisting of a sunscreen active agent, an insect
repellent, a colorant, and combinations thereof;

wherein sald anhydrous topicat compaosition hias an inttial water contact angle greater

than 90 degrees.

2. The anhydrous topical composition of claim 1 wherein the active agent comprises a

therapeutic amount of at least one sunscreen active agent selected from the group consisting of
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an ultraviolet A long-wave sunscreen active agent, an ultraviolet B shorntwave sunscreen active
agent, a full spectrum sunscreen active agent, an encapsulated UV filter, and combinations

thereof.

3. The anhydrous topical composition of claim 1 wherein the active agent comprises a
therapeutic amount of at least one insect repellent selected from the group consisting of NN
diethyl-m-toluamide, ethyl butylacetylaminopropionate, hydroxyethyl iscbhutyl piperidine
carhoxylate, ot of citronella, soy bean oil, lemon grass oil, geranium/geraniol oif, neem oil,

natural essential olls, p-menthane-3.8-diol, and mixtures thereof,

4. The anhydrous topical composition of claim 1 wherein the active agent comprises at least

one colorant selected from the group consisting of an organic pigment or dye, an inorganic

pigment or dye, and mixtures thereof.

5. The anhydrous topical composition of dlaim 1 wherein said anhydrous topical

composition has an initial water contact angle greater than 120 degrees.

6. The anhydrous topical composition of dlaim 1 wherein said anhydrous topical

composition has a water contact angle greater than 60 degrees after 40 minutes,
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7. An anhydrous sunscreen composition comprising

a sunscreen active agent comprising avobenzone, terephthalylidene dicamphor sulfonic
acid, bis-disulizole disodium, disodium phenyl dibenzimidazole tetrasuifonate, diethylamine
hydroxybenzayl  hexylbenzoate,  bis-diethylamino  hydroxybenzoyl  benzoate,  bis-
benzoxazolylphenyl ethylhexylamino triazine, octocrylene, octinoxate, octisalate, homosalate,
ensulizole, ethythexyl triszone, enzacamene, amiloxate, diethylhexyl butamido triazine,
benzylidene malonate polysiloxane, padimate-Q, trolamine salicylate, cinoxate, p-aminobenzoic
acid, oxybenzone, meradimate, tHanium dioxide, zinc oxide, bis-octrizole, bemotrizingl,
drometrizoletrisioxane; sulisobenzone, dioxyvbenzong, encapsulated UV filters, orcombinations
thereof

at least one film former having a surface tension lower than 35 dynesfcm wherein the
film former is selected from the group consisting of a polymier, a wax, an ester, a resin, a rosin, @
siliconeg, a stiicone resin, and a fluorinated silicons;

particles comprising hydrophobic-treated silica, fumed silica, polytetratiuoroethviene,
polyurethane, silica silylate, polymethylsilsesguioxane, hydrophobic-treated calcium silicate,
hydrophobic-treated cellulose, hydrophobic-treated polymethyimethacrylate, hydrophobic-
freated zine oxide, hydrophobic-treated titanium dioxide, or combinations thereof; and

a volatile topical carrier;
wherein said anhydrous sunscreen composition has an initial water contact angle greater than

90 degrees and a water contact angle of at least 60 degrees after 40 minutes.
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8. The anhydrous sunscreen composition of daim 7 wherein said anhydrous sunscreen
composition has an initial water contact angle greater than 100 degrees and a water contact

angle of at least 60 degrees after 80 minutes.

g, An anhydrous tapical composition comprising:

at least one film former having a surface tension lower than 35 dynes/om;

hydrophobic  particles  comprising  hydrophobic-treated  silica, fumed  silics,
polytetrafluorcethylene, polyurethane, silica silylate, polymethylsilsesguioxane, hydrophobic-
treated calcium silicats,; hydrophobic-treated celivlose, hydrophobic-treated
polymethylmethacrylate, hydrophobic-treated zinc oxide, hydrophobic-treated titanium dioxide,
or combinations thereof; and

a volatile topical carrier,

wherein said composition has an initial water contact angle greater than 90 degrees.

1. The anhydrous topical composition of claim 9 further including an active agent comprising
sunscreen active agents; insect repellents; colorants; amine acids; moisturizers; pH adjusters;
perfumes; essential oils; essential fatty acids; sphingolipids; antioxidanis; chelating agents;
emoilfents, humectants; moisturizers; minerals; keratohytics; retinoids; hormones; alpha-keto
acids; anti-mycobacterial agents; anti-fungal agents; anti-microbials; anti-virals; analgesics; anti-
allergenic agents; H1 or H2 antihistamines; anti-inflammatory agents; anti-irritants; anti-

neaplastics; immune system boosting agents; immune system suppressing agents; anth-acne

48



WO 2017/127771 PCT/US2017/014475

agents; anesthetics; antiseptics; skin cooling compounds; skin warming compounds; skin
protectants; skin penetration enhancers; exfoliants; lubricants; depigmenting agents;
hypopigmenting agents; pharmaceutival agents; photostabilizing  agents; plant  extracts;
absorbents; salicylic acid; alpha and beta hydroxy acids; vitamins including vitamins &, C, and E;

retinol and its derivatives; or combinations thereof,

1L The anhydrous topical compaosition of claim 10 wherein said active agent comprises a
sunscreen active agent selected from the group consisting of avobenzone, terephthalylidene
dicamphor sulfonic  acid, bis-disulizole disodium, disodium phenyl dibenzimidazole
tetrasulfonate, diethylamino hydroxybenzoyl hexylbenzoate, bis-diethylamino hydrosybenzoyl
benzoate, bis-benzoxazolylpheny! ethythexylamino triazine, octocrylene, octinoxate, octisalate,
homaosalate, ensulizole, ethylhexyl triazone, enzacamene, amiloxate, diethylhexyl butamide
trigzine, benzylidene malonate polysiloxane, padimate-0, trolamine salicylate, cinoxate, p-
aminohenzoic acid, oxybenzone, meradimate, titanium dioxide, zine oxide, bis-octrizole,
bemotrizinol, drometrizole trisiloxane, sulisabenzone, dioxybenzone, encapsulated UV filters,

and combinations thereof.

12.  The anhydrous topical composition of claim 10 wherein the active agent comprises at

least one insect repellent being a member selected from the group consisting of NN disthyl-m-

toluamide, ethyl butylacetylaminopropionate, hydroxyethyl isobutyl piperidine carboxylate, ofl
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of citronelia, soy bean oll, lemon grass oil, geranium/geraniol oil, neem ol, natural essential ails,

p-menthane-3,8-diol, and mixtures thereof.

13. The anhydrous topical composition of claim 9 wherein said composition has an initial

water contact angle greater than 100 degrees.

14. The anhydrous topical composition of claim 9 wherein said composition has an initial

water contact angle greater than 150 degrees.

15.  The anhydrous topical composition of claim S wherein said composition has a water

contact angle greater than 60 degrees after 40 minutes.

16, The anhydrous topical composition of claim 8 wherein said composition has a water

contact angle greater than 60 degrees after 80 minutes.

17, The anhydrous topical composition of claim 9 wherein said at least one film former is
present in an amount of 0.5% to 20% by weight based on a total weight of said composition and
is selected from the group consisting of glycol ester crosspolymers, silicones, resins and

derivatives thereof, and olefinic polymers and crosspolymers.
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18.  The anhydrous composition of claim 9 wherein said particles are present in an amount of

8.5% to 15% by weight based on a total weight of sald composition.

189, The anhydrous topical composition of claim 9 wherein said volatile topical carrier is
present in an amount of 10% to 80% by weight based on a total weight of sald compaosition and
is selected from the group consisting of a volatile hydrocarbon, a volatile silicone fluld, ethanol,

and combinations thereof,

20 The compaosition of any preceding claim wherein said composition is one of a lotion, a

crearn, an emulsion, a gel, a suspension, an aerosol, or a powder.
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