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(57) ABSTRACT

Described are suncare compositions, comprising a transpar-
ent aqueous microemulsion of a suncare active and a
monoalkyl glycerol ether or a diglycerol ether.
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SUNCARE FORMULATIONS AND METHODS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and is a 371 U.S.
C. §371 national phase application of International Applica-
tion No. PCT/US12/068901, filed on Dec. 11, 2012, which
claims priority from provisional application Ser. No. 61/579,
054, filed Dec. 22, 2011, which is incorporated herein by
reference in its entirety.

FIELD

[0002] The present invention relates to suncare composi-
tions, methods for making, and uses for the same.

BACKGROUND

[0003] One of the most challenging aspects of suncare
composition formulation is ensuring that, once applied to a
person, the active ingredient remains on the skin after expo-
sure to water or perspiration. On the other hand, the compo-
sition must be capable of being removed by conventional
soaps or other cleansers. In the past, one strategy was to
incorporate film forming ingredients into sunscreen lotions
and creams.

[0004] However, most of the film formers that are suitable
for sunscreen lotion and creams are not compatible for alco-
hol-based sunscreen spray products, due to solubility/stabil-
ity issues that will cause spray hardware (for example, the
valve and actuator, or pump) to eventually clog. Moreover,
even for formulations where this is not a concern, there are
cultural reasons for avoiding alcohols in certain geographies.
[0005] Accordingly, a suncare composition that is alcohol-
free would be advantageous. Moreover, said suncare compo-
sition should be transparent, and not cause an undesirable
white appearance when applied to the skin.

DETAILED DESCRIPTION

[0006] Inoneembodiment, the present invention provides a
suncare composition, comprising a transparent aqueous
microemulsion of a suncare active and a monoalkyl glycerol
ether or a diglycerol ether.

[0007] A “microemulsion” as the term is used herein
denotes a pseudo one-phase transparent mixture of two
immiscible fluids. Microemulsions are thermodynamically
stable and form spontaneously. Microemulsions are transpar-
ent or translucent, and do not display the opalescence of
standard emulsions. The particle size of the resulting droplets
is small enough so the resulting mixture is optically clear or
translucent. Microemulsion droplet sizes are variously
defined in the art with a droplet size typically below 0.14
micron.

[0008] “Suncare compositions” relates to compositions
containing a suncare active to be topically applied to a person
(including mouth, ear, and nasal cavities, but not ingested).
Suncare compositions include lotions, creams and sprays,
and are preferably sunscreens, more preferably with an SPF
greater than 25. Such compositions must be cosmetically
acceptable, that is, contain ingredients typically used in per-
sonal care compositions, and this is intended to underscore
that materials that are toxic when present in the amounts
typically found in personal care compositions are not con-
templated as part of the present invention.
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[0009] Inoneembodiment, the suncare active is at least one
of octyl methoxycinnamate, avobenzone, para aminobenzoic
acid, homosalate, titanium dioxide, zinc oxide, benzophe-
nones, benzylidenes, salicylates, or other known UV filters.

[0010] Inoneembodiment, the suncare active is an organic
pigment particulate. “Organic pigment particulate” refers to
carbon-based particles of less than 250 nm, preferably less
than 200 nm. In one embodiment, the organic pigment par-
ticulates are bisoctrizole. Bisoctrizole (INCI name: methyl-
ene bis-benzotriazolyl tetramethylbutylphenol) is a benzot-
riazole based organic compound which acts as a broad
spectrum UV absorber, effective in both UVA and UVB
ranges. Bisoctrizole is available from Ciba Specialty Chemi-
cals under the tradename TINOSORB M. In one embodi-
ment, the organic pigment particulates are present in an
amount from 0.1% to 50% by weight of the composition, and
more preferably 1% to 25%. In a most preferred embodiment,
the organic pigment particulates are present in an amount
constituting 10% active.

[0011] In one embodiment, the suncare composition fur-
ther contains inorganic metal oxide sunscreen particles
selected from zinc oxide (Zn0O), titanium dioxide (TiO2), or
mixtures thereof. In one embodiment, the inorganic metal
oxide sunscreen particles are pigment grade zinc oxide or
pigment grade titanium dioxide. In one embodiment, the inor-
ganic metal oxide sunscreen particles are transparent zinc
oxide or transparent titanium dioxide. Most inorganic metal
oxide sunscreen particles used in a sunscreen produce a cos-
metically undesirable white appearance caused by light scat-
tering. Thus, the term “transparent inorganic metal oxide
sunscreen particles,” as used herein has a special meaning,
referring to inorganic metal oxide sunscreen particles pro-
duced by a variety of processing conditions which render the
inorganic metal oxide compositions as clear, or transparent,
upon application. In other words, these specially processed
inorganic metal oxide compositions do not appear white once
applied, hence the moniker of transparent. Examples of trans-
parent zinc oxide are disclosed in, for example, U.S. Pat. Nos.
5,223,250, 5,372,805, 5,573,753, 5,587,148, and 5,876,688.
One example of a transparent zinc oxide is commercially
available under the tradename Z-COTE from BASF Corpo-
ration (Germany). Another example of transparent zinc oxide
is commercially available under the tradename ZINCLEAR
IM from Antaria Limited (Australia). Another example of
transparent zinc oxide is commercially available under the
tradename Z-CLEAR from Actifirm (USA). Examples of
transparent titanium dioxide are disclosed in, for example,
U.S. Pat. Nos. 5,573,753, 5,733,895, and 7,390,355.
Examples of transparent titanium dioxide are commercially
available under the tradenames TIPAQUE and TTO-51(A)
from Ishihara Sangyo Kaisha, Ltd. (Japan). Another example
of a transparent titanium dioxide is commercially available
under the tradename T-COTE from BASF Corporation (Ger-
many). Another example of transparent titanium dioxide is
commercially available under the tradename UFTR from
Miyoshi Kasei (Japan). Another example of transparent tita-
nium dioxide is commercially available under the tradename
SOLAVEIL CLARUS from Unigema (Great Britain). In one
embodiment, the transparent inorganic metal oxide sunscreen
particles are selected from transparent zinc oxide, titanium
dioxide, or mixtures thereof.

[0012] The microemulsion composition will advanta-
geously include from 1% by weight (wt. %) to 50 wt. %,
preferably from 1% by weight (wt. %) to 30 wt. %, and most
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preferably 2 wt. % to 30 wt. % of such suncare actives. The
weight ratio between the suncare active and the surfactant, if
present in the composition of the present invention, generally
is from 0.2:1 to 10:1, preferably from 0.5:1 to 6:1, more
preferably from 1:1 to 5:1, and most preferably from 2:1 to
4:1.

[0013] In one embodiment, the suncare composition is
ethanol-free. “Ethanol-free” means substantially free of etha-
nol, i.e., less than 1 wt %, and more preferably zero weight
percent.

[0014] Inoneembodiment, the monoalkyl glycerol ether or
a diglycerol ether is a compound of Formula I:

g
<
o
gm
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[0015] wherein:
[0016] R, is H or methyl;
[0017] R, is substituted or unsubstituted C;-C; alkyl, or
CH,(OH)—CH,—0—R;;

[0018] wherein R, is C4-Cy alkyl.
[0019] Inoneembodiment, R, is n-propyl, isopropyl, n-bu-
tyl, isobutyl, or sec-butyl.
[0020] In one embodiment, R, is CH,(OH)—CH,—0O—
R;, and R; is heptyl or octyl.
[0021] Compounds of the Formula I may be synthesized by
catalytic reductive etherification in a known manner.
[0022] The amount of the compound of Formula I present
in the microemulsion is generally from 1% by weight to 50
wt. %, preferably from 1 wt. % to 25 wt. %, more preferably
from 3 wt. % to 20 wt. %, and most preferably from 5 wt. %
to 15 wt. %.
[0023] In one embodiment, the microemulsion further
comprises an aqueous medium, preferably water. The amount
of aqueous medium present in the composition is generally
from 50 wt. % to 95 wt. %, preferably from 55 wt. % to 90 wt.
% and more preferably from 60 wt. % to 85 wt. %.
[0024] In one embodiment, the microemulsion further
comprises one or more surfactants. Cationic, anionic, non-
ionic, zwitterionic, amphophilic, or polymeric surfactants,
and mixtures thereof may be used. Preferred surfactants
include mixtures of non-ionic surfactants and anionic surfac-
tants, mixtures of non-ionic surfactants and cationic surfac-
tants, and mixtures of non-ionic surfactants and zwitterionic
surfactants. Examples of particularly preferred surfactants
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are ethyloxalated alkanes, fatty acids, fatty acid salts, sul-
fonates or quaternary ammonium salts, and especially poly-
oxyethylene fatty ether surfactants, stearic acid and stearic
acid salts, most preferably the sodium salt of stearic acid,
sodium lauryl sulfate (SLS), sodium laureth sulfate (SLES),
lauryl trimethyl ammonium chloride, Brij 30 (trademark of
Unigema, Chemical Abstracts name Poly(oxy-1,2-
ethanediyl), alpha-dodecyl-omega-hydroxy-(9CI), Registery
Number 9002-92-0), cetyl trimethyl ammonium chloride, or
combinations thereof. In one embodiment, the surfactants are
a mixture of non-ionic surfactants and anionic surfactants in
a ratio of from 65:35 to 35:65, preferably 60:40.

[0025] The amount of surfactant which may be used in the
composition of the present invention is generally from 0 wt.
% to 50 wt. %, preferably from 0 wt. % to 20 wt. %, more
preferably from 0to 15 wt.% and most preferably from Oto 10
wt. %; and when the surfactant is present in the composition,
the amount of surfactant is preferably from 0.1 wt. % to 15 wt.
%, and more preferably from 0.5 wt. % to 10 wt. %.

[0026] In one embodiment, the microemulsion further
comprises contain one or more additional ingredients, such as
fragrances, antioxidants, chelating agents, preservatives,
thickening agents, cosmetic active ingredients, moisturizers,
humectants, emollients, opacifiers, pearly gloss impacting
substances, pigments, colorants, dyes and antifoams. The
additional ingredients are generally present in the composi-
tion of the present invention from 0 wt % to 5 wt %, preferably
from 0.5 wt % to 3 wt %, and more preferably from 0.1 wt %
to 1 wt %.

[0027] The microemulsion perfumed aqueous cosmetic
composition according to the present invention may be pre-
pared, for example, by simple mixing of all the ingredients;
for example by hand stirring or if need be by using a mechani-
cal mixer (i.e. by some mechanically agitating means), the
components of the present invention, and any optional com-
ponents, to form a homogeneous mixture. The components of
the present invention may be added together into a suitable
reaction vessel and mixed in any order, using conventional
processes well known to those skilled in the art. The micro-
emulsion may be produced at room temperature or at an
elevated temperature, for example up to 90° C., preferably up
to 55 ° C. can be employed. Microemulsions can be formu-
lated to be optically clear, and stable from 5° C. to 55 ° C.

EXAMPLES

Example 1

[0028] Suncare microemulsions of the present invention
are described in TABLE 1 in grams:

TABLE 1

Batch A Batch B Batch C Batch D Batch E
BRIJ 97 nonionic 0.27 0.27 0.27 0.27 0.27
surfactant
AQT 75 anionic 0.24 0.24 0.24 0.24 0.24
surfactant
Hexenyl cis-3 0.75 0.75 0.75 0.75 0.75
Salicylate
Water 2.99 2.99 2.99 2.99 2.99
3-(penthyloxy)-1,2- q.s. — — — —
propanediol transparent
3-(2-methylbutoxy)- q.s. — —
1,2-propanediol transparent
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TABLE 1-continued
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Batch A Batch B Batch C Batch D Batch E
3-[2-hydroxy-3- — — q.s. —
(heptyloxy) transparent
propoxy]-1,2-
propanediol
3-[2-hydroxy-3-(2- — — — q.s. —
ethylhexyloxy) transparent
propoxy]-1,2-
propanediol
3-(butoxy)-1,2- — — — — q.s.
propanediol transparent
The components are mixed until a transparent microemulsion Example 4
forms, usually requiring on average 0.75 g of a compound of
Formula I. The Suncare active : Surfactant ratio is 1.667, and [0031] Compositions substantially according to Examples

the ratio of nonionic to anionic surfactant is 60:40.

Example 2

[0029] A suncare microemulsion of the present invention is
described in TABLE 2 in grams:
TABLE 2
Batch C'
Cremophor RH 40 nonionic 0.27
surfactant
AOT 75 anionic surfactant 0.24
Hexenyl cis-3 Salicylate 0.75
‘Water 2.99
3-[2-hydroxy-3-(heptyloxy) q.s.
propoxy]-1,2-propanediol transparent

The components are mixed until a transparent microemulsion
forms, usually requiring on average 0.75 g of a compound of
Formula I. The Suncare active : Surfactant ratio is 1.667, and
the ratio of nonionic to anionic surfactant is 60:40.

Example 3
Comparative

[0030] A comparative alkyl diol microemulsion is
described in TABLE 3 in grams:

TABLE 3

Comparative Comparative

Batch 1 Batch 2

BRIJ 97 nonionic 0.27 —
surfactant
Cremophor RH 40 — 0.27
nonionic
surfactant
AQT 75 anionic 0.24 0.24
surfactant
Hexenyl cis-3 0.75 0.75
Salicylate
‘Water 2.99 2.99
1,2 Hexane Diol q.s. q.s.

transparent ~0.75 g transparent ~0.75 g

The components are mixed until a transparent microemulsion
forms.

1-3 were made and compared for solvent efficiency, the
amount of specified compound of Formula I required to make
a transparent microemulsion in comparison to the amount of
1,2 Hexane Diol required to make Comparative Batch 1.
Batches A, B, C, and D were all found to more than 50% more
efficient than the Comparative Batch 1. However, Batch D
forms a gel. Batch E failed to form a microemulsion.

[0032] Batch C'was 73% more efficient than the Compara-
tive Batch 2.

Example 5
[0033] Suncare microemulsions of the present invention

were made as described above with 3-[2-hydroxy-3-(hepty-
loxy) propoxy]-1,2-propanediol (from Batch C and Batch C'
above) and a variety of suncare actives. Pure salicylates are
easily microemulsified at about 5, 10 and 15% with 3-[2-
hydroxy-3-(heptyloxy) propoxy]-1,2-propanediol. Whereas
the concentration of sunscreen active is tripled (from 5 to
15%), the amount of cosolvent required is almost constant in
all three formulations at around 10% in the microemulsion.

[0034] Various blends of at least two of homosalate, octis-
alate, oxybenzone, octinoxate, 4-methyl benzylidene cam-
phor, octocrylene, avobenzone, bemotrizimol, ethyl hexyl
triazone, and DHHB were microemulsified with varying lev-
els of 3-[2-hydroxy-3-(heptyloxy) propoxy]-1,2-propanediol
required, varying from 7-19%. Not all combinations formed
microemulsions, but each compound was successfully micro-
emulsified at least once in some combination.

1. A suncare composition, comprising a transparent aque-
ous microemulsion of a suncare active and a monoalkyl glyc-
erol ether or a diglycerol ether.

2. The suncare composition of claim 1, wherein the suncare
active is homosalate, octisalate, oxybenzone, octinoxate,
4-methyl benzylidene camphor, octocrylene, avobenzone,
bemotrizimol, ethyl hexyl triazone, and DHHB.

3. The suncare composition of claim 1, wherein the suncare
active is at least one of the salicylates.

4. The suncare composition of claim 1, wherein the suncare
composition is ethanol-free.

5. The suncare composition of claim 1, wherein the
monoalkyl glycerol ether or a diglycerol ether is a compound
of Formula I:
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wherein:
R, is H or methyl;
R, is substituted or unsubstituted C;-Cy alkyl, or CH,
(OH)—CH,—0—R;
wherein R; is C4-Cg alkyl.
6. The personal care composition of claim 5, wherein R, is
n-propyl, isopropyl, n-butyl, isobutyl, or sec-butyl.
7. The personal care composition of claim 5, wherein R, is
CH,(OH)—CH,—O0—R;, and R; is heptyl or octyl.
8. The personal care composition of claim 1, wherein the
diglycerol ether is 3-[2-hydroxy-3-(heptyloxy ))propoxy]-1,2-
propanediol.



