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(57) ABSTRACT 

Nonaerosol/atomiZer pumps or aerosol dispensers comprise 
(A) a reservoir con?ning at least one vaporiZable sunscreen 
composition suited for UV-photoprotecting the skin and/or 
hair against the damaging effects of UV radiation, the at least 
one vaporiZable sunscreen composition comprising (1) a 
UV-photoprotecting amount of at least one UV-sunscreen 
and (2) an SPF-enhancing amount of generally spherical 
silica microparticles, formulated into (3) a topically appli 
cable, cosmetically acceptable carrier therefor, and (B) at 
least one agent for pressuriZing the at least one vaporiZable 
sunscreen composition into a spray of ?ne sunscreen par 
ticles. 
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NONAEROSOL/AEROSOL DISPENSING OF 
SUNSCREEN SPRAYS COMPRISING SILICA 

MICROPARTICLES 

CROSS-REFERENCE TO 
PRIORITY/PROVISIONAL APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. § 
119 of FR-02/14599, ?led Nov. 21, 2002, and of provisional 
application Serial No. 60/449,574, ?led Feb. 26, 2003, both 
hereby expressly incorporated by reference. This application 
is also a continuation of said ’574 provisional. 

BACKGROUND OF THE INVENTION 

[0002] 1. Technical Field of the Invention 

[0003] The present invention relates to a pressuriZing 
device or dispenser comprising at least (A) a reservoir 
containing at least one composition intended for protecting 
the skin and/or the hair against ultraviolet radiation, said at 
least one composition Which comprises, in a cosmetically 
acceptable aqueous carrier, at least: (a) a photoprotective 
system capable of screening out UV radiation; (b) generally 
spherical microparticles of porous silica; and (B) means 
Which make it possible to put the at least one composition 
under pressure. 

[0004] 2. Description of Background/Related/Prior Art 

[0005] It is knoWn that light radiation having Wavelengths 
of betWeen 280 nm and 400 nm alloWs tanning of the human 
epidermis, and that radiation having Wavelengths of betWeen 
280 nm and 320 nm, knoWn by the name UV-B radiation, 
causes erythemas and skin burns Which can impede the 
development of natural tanning; this UV-B radiation should 
therefore be screened out. 

[0006] It is also knoWn that UV-A rays having Wave 
lengths of betWeen 320 nm and 400 nm, Which cause tanning 
of the skin, are capable of inducing its impairment, in 
particular in the case of a sensitive skin or of a skin 
continually exposed to solar radiation. UV-A rays cause in 
particular a loss of elasticity of the skin and the appearance 
of Wrinkles Which lead to premature skin aging. They 
promote the onset of the erythematous reaction or amplify 
this reaction in some subjects and may even be responsible 
for phototoxic or photoallergic reactions. It is therefore 
desirable also to screen out UV-A radiation. 

[0007] Many cosmetic compositions intended for photo 
protecting (UV-A and/or UV-B) the skin are knoWn to this 
art. 

[0008] These anti-sun compositions are quite often pro 
vided in the form of an oil-in-Water type emulsion (that is to 
say a cosmetically acceptable carrier consisting of an aque 
ous dispersing continuous phase and an oily dispersed 
discontinuous phase) Which contains, in various concentra 
tions, one or more lipophilic and/or hydrophilic conven 
tional organic screening agents capable of selectively 
absorbing harmful UV radiation, these screening agents (and 
their quantities) being selected according to the desired sun 
protection factor, the sun protection factor (SPF) mathemati 
cally expressing the ratio of the dose of UV radiation 
necessary to achieve the erythematogenic threshold With the 
UV screening agent to the dose of UV radiation necessary to 
achieve the erythematogenic threshold Without UV screen 
ing agent. 
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[0009] Accordingly, an increasing need exists for anti-sun 
or sunscreen products having a high protection index. High 
protection indices can be obtained by incorporating more 
screening agents in high concentrations. This can not alWays 
be done since the addition of large quantities of screening 
agents considerably increases the cost of the anti-sun for 
mulations and the risks of skin irritation. 

[0010] Anti-sun/sunscreen products provided in spray 
form are increasingly sought by consumers because of their 
ease of use and their cosmetic pleasantness. 

[0011] Unlike conventional anti-sun milks and creams, it 
is particularly dif?cult to obtain anti-sun compositions in 
spray form having a high protection index. 

SUMMARY OF THE INVENTION 

[0012] After considerable research, it has noW surprisingly 
and unexpectedly been determined that including spherical 
microparticles of porous silica in a pressuriZing device 
con?ning a composition containing at least one UV radiation 
screening system, it is possible to obtain an anti-sun/sun 
screen composition having protection indices higher than 
those Which may be obtained With the same photoprotective 
system alone. 

[0013] This discovery forms the basis of the present 
invention. 

DETAILED DESCRIPTION OF BEST MODE 
AND SPECIFIC/PREFERRED EMBODIMENTS 

OF THE INVENTION 

[0014] Thus, the present invention features a pressuriZing 
device comprising at least (A) a reservoir containing at least 
one composition intended for protecting the skin and/or the 
hair against ultraviolet radiation, said at least one composi 
tion Which comprises, in a cosmetically acceptable aqueous 
carrier, at least: (a) a photoprotective system capable of 
screening out UV radiation; (b) spherical microparticles of 
porous silica; and (B) means Which make it possible to put 
said at least one composition under pressure. 

[0015] According to the invention, the expression photo 
protective system capable of screening out UV radiation is 
understood to denote generally any compound or any com 
bination of compounds Which, by mechanisms knoWn per se 
of absorption and/or re?ection and/or diffusion of UV-A 
and/or UV-B radiation, makes it possible to prevent, or at 
least limit, the coming of the said radiation into contact With 
a surface (skin, hair) to Which this or these compounds have 
been applied. In other Words, these compounds may be UV 
absorbing photoprotective organic screening agents or inor 
ganic (nano)pigments diffusing and/or re?ecting UV, and 
mixtures thereof. 

[0016] The present invention also features the use of 
spherical microparticles of porous silica in a vaporiZable 
composition comprising, in a cosmetically acceptable aque 
ous carrier, at least one photoprotective system capable of 
screening out UV radiation, as agent Which makes it possible 
to increase the sun protection factor (SPF). 

[0017] According to the invention, the expression “vapor 
iZable composition” is understood to denote in general any 
composition Which is capable of producing, under pressure 
in an appropriate device or dispenser, ?ne particles. 
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[0018] Other characteristics, aspects and advantages of the 
present invention Will emerge on reading the detailed 
description Which follows. 

[0019] The spherical microparticles of porous silica in 
accordance With the invention preferably have a mean 
particle siZe ranging from 0.5 pm to 20 pm and more 
particularly from 3 pm to 15 pm. 

[0020] They preferably have a speci?c surface ranging 
from 50 to 1,000 m2/g and more particularly from 150 to 800 
m2/g. 

[0021] They preferably have a speci?c pore volume rang 
ing from 0.5 to 5 ml/g and more particularly from 1 to 2 
ml/g. 

[0022] By Way of eXample of microbeads of porous silica, 
it is possible to use the folloWing commercial products: 

[0023] 

[0024] 

[0025] 

[0026] 

[0027] 

Silica Beads SB 150 from Myoshi 

Sunsphere H-51 from Asahi Glass 

Sunsil 130 from Sunjin 

Spherica P-1500 from Ikeda Corporation 

Sylosphere from Fuji Silysia. 

[0028] The spherical microparticles of porous silica in 
accordance With the present invention are used in the 
compositions in accordance With the invention at concen 
trations preferably ranging from 0.1% to 10% by Weight 
relative to the total Weight of the composition and more 
particularly from 0.2% to 5% by Weight. 

[0029] According to the invention, the photoprotective 
system may consist of one or more organic screening agents 
and/or one or more inorganic (nano)pigments. 

[0030] The organic screening agents are chosen in par 
ticular from anthranilates; cinnamic derivatives; dibenZoyl 
methane derivatives; salicylic derivatives, camphor deriva 
tives; triaZine derivatives such as those described in US. 
Pat. No. 4,367,390, EP-863,145, EP-517,104, EP-570,838, 
EP-796,851, EP-775,698, EP-878,469, EP-933,376, 
EP-507,691, EP-507,692, EP-790,243 and EP-944,624; ben 
Zophenone derivatives; [3,[3‘-diphenyl acrylate derivatives; 
benZotriaZole derivatives; benZimidaZole derivatives; imi 
daZolines; bis-benZoaZolyl derivatives as described in 
EP-669,323 and US. Pat. No. 2,463,264; p-aminobenZoic 
acid (PABA) derivatives; methylenebis(hydroXyphenylben 
ZotriaZole) derivatives as described in US. Pat. Nos. 5,237, 
071, 5,166,355, GB-2,303,549, DE-1,972,6 184 and 
EP-893,119; benZoXaZole derivatives as described in EP-0 
832,642, EP-1-027,883, EP-1-300,137 and DE-10-162,844; 
screening polymers and screening silicones such as those 
described in particular in WO 93/04665; dimers derived 
from ot-alkylstyrene such as those described in DE-19,855, 
649; 4,4-diarylbutadienes such as those described in E-0 
967,200, DE-19-746,654, DE-19-755,649, EP-A-1008586, 
EP-1-133,980 and EP-133,981 and mixtures thereof. 

[0031] As eXamples of organic screening agents Which are 
active in the UV-A and/or UV-B range, there may be 
mentioned those designated beloW under their INCI name: 
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[0032] para-AminobenZoic Acid Derivatives: 

[0033] PABA, 
[0034] Ethyl PABA, 
[0035] Ethyl DihydroXypropyl PABA, 
[0036] EthylheXyl Dimethyl PABA sold in particular 

under the name “ESCALOL 507” by ISP, 

[0037] Glyceryl PABA, 
[0038] PEG-25 PABA sold under the name “UVINUL 

P25” by BASF, 

[0039] Salicylic Derivatives: 

[0040] Homosalate sold under the name “EusoleX 
HMS” by Rona/EM Industries, EthylheXyl Salicylate 
sold under the name “NEO HELIOPAN OS” by Haar 
mann and REIMER, 

[0041] Dipropyleneglycol Salicylate sold under the 
name “DIPSAL” by SCHER, TEA Salicylate, sold 
under the name “NEO HELIOPAN TS” by Haarmann 
and REIMER, 

[0042] DibenZoylmethane Derivatives: 

[0043] Butyl MethoXydibenZoylmethane sold in par 
ticular under the trademark “PARSOL 1789” by HOFF 
MANN LA ROCHE, 

[0044] 
[0045] Cinnamic Derivatives: 

Isopropyl DibenZoylmethane, 

[0046] EthylheXyl MethoXycinnamate sold in particular 
under the trademark “PARSOL MCX” by HOFF 
MANN LA ROCHE, 

[0047] 
[0048] Isoamyl MethoXy cinnamate sold under the 

trademark “NEO HELIOPAN E 1000” by HAAR 
MANN and REIMER, 

[0049] CinoXate, 
[0050] DEA MethoXycinnamate, 

Isopropyl MethoXy cinnamate, 

[0051] Diisopropyl Methylcinnamate, 
[0052] Glyceryl EthylheXanoate DimethoXycinnamate, 

[0053] [3,[3‘-Diphenyl Acrylate Derivatives: 

[0054] Octocrylene sold in particular under the trade 
mark “UVINUL N539” by BASF, Etocrylene, sold in 
particular under the trademark “UVINUL N35” by 
BASF, 

[0055] BenZophenone Derivatives: 

[0056] BenZophenone-1 sold under the trademark 
“UVINUL 400” by BASF, 

[0057] BenZophenone-2 sold under the trademark 
“UVINUL D50” by BASF, 

[0058] BenZophenone-3 or OXybenZone, sold under the 
trademark “UVINUL M40” by BASF, 

[0059] BenZophenone-4 sold under the trademark 
“UVINUL MS40” by BASF, 

[0060] BenZophenone-5, 
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[0061] BenZophenone-6 sold under the trademark 
“Helisorb 11” by Norquay, 

[0062] BenZophenone-8 sold under the trademark 
“Spectra-Sorb UV-24” by American Cyanamid, 

[0063] BenZophenone-9 sold under the trademark 
“UVINUL DS-49” by BASF, BenZophenone-12, 

[0064] n-HeXyl 2-(4-diethylamino-2-hydroXybenZoyl 
)benZoate, 

[0065] BenZylidenecamphor Derivatives: 

[0066] 3-BenZylidene camphor manufactured under the 
name “MEXORYL SD” by CHIMEX, 

[0067] 4-MethylbenZylidene camphor sold under the 
name “EUSOLEX 6300” by MERCK, 

[0068] BenZylidene Camphor Sulphonic Acid manufac 
tured under the name “MEXORYL SL” by CHIMEX, 

[0069] Camphor BenZalkonium Methosulphate manu 
factured under the name “MEXORYL SO” by 
CHIMEX, 

[0070] Terephthalylidene Dicamphor Sulphonic Acid 
manufactured under the name “MEXORYL SX” by 
CHIMEX, 

[0071] Polyacrylamidomethyl BenZylidene Camphor 
manufactured under the name “MEXORYL SW” by 
CHIMEX, 

[0072] BenZimidaZole Derivatives: 

[0073] PhenylbenZimidaZole Sulphonic Acid sold in 
particular under the trademark “EUSOLEX 232” by 
MERCK, Disodium Phenyl DibenZimidaZole Tetra 
sulphonate sold under the trademark “NEO HELIO 
PAN AP” by Haarmann and REIMER, 

[0074] TriaZine Derivatives: 

[0075] AnisotriaZine sold under the trademark 
“TINOSORB S” by CIBA SPECIALTY CHEMI 
CALS, 

[0076] EthylheXyl triaZone sold in particular under the 
trademark “UVINUL T150” by BASF, 

[0077] DiethylheXyl Butamido TriaZone sold under the 
trademark “UVASORB HEB” by SIGMA 3V, 

[0078] 2,4,6-Tris(diisobutyl 4‘-aminobenZalmalonate) 
s-triaZine, 

[0079] BenZotriaZole Derivatives: 

[0080] DrometriZole TrisiloXane sold under the name 
“SilatriZole” by RHODIA CHIMIE, Methylene bis 
BenZotriaZolyl Tetramethylbutylphenol, sold in solid 
form under the trademark “MIXXIM BB/100” by 
FAIRMOUNT CHEMICAL or in microniZed form in 
aqueous dispersion under the trademark “TINOSORB 
M” by CIBA SPECIALTY CHEMICALS, 

[0081] Anthranilic Derivatives: 

[0082] Menthyl anthranilate sold under the trademark 
“NEO HELIOPAN MA” by Haarmann and REIMER, 
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[0083] ImidaZoline Derivatives: 

[0084] EthylheXyl DimethoXybenZylidene DioXoimida 
Zoline Propionate, 

[0085] BenZalmalonate Derivatives: 

[0086] PolyorganosiloXane With benZalmalonate func 
tional groups as the product Polysilicone-15 sold under 
the trademark “PARSOL SLX” by HOFFMANN LA 
ROCHE, 

[0087] 4,4-Diarylbutadiene Derivatives: 

[0088] 1,1-DicarboXy-(2,2‘-dimethylpropyl)-4,4-diphe 
nylbutadiene 
[0089] BenZoXaZole Derivatives: 

[0090] 2,4-bis-[5-1(dimethylpropyl)benZoXaZol-2-yl-(4 
phenyl)-imino]-6-(2-ethylheXyl)-imino-1,3,5-triaZine sold 
under the trademark Uvasorb K2A by Sigma 3V; and 
mixtures thereof. 

[0091] The organic screening agents Which are more par 
ticularly preferred are chosen from the folloWing com 
pounds: 

[0092] 
[0093] 
[0094] 
[0095] 
[0096] 
[0097] 
[0098] 
[0099] 
[0100] n-HeXyl 2-(4-diethylamino-2-hydroXybenZoyl 

)benZoate, 
[0101] 4-MethylbenZylidene camphor, 

[0102] Terephthalylidene Dicamphor Sulphonic Acid, 
[0103] Disodium Phenyl DibenZimidaZole Tetra-sul 

phonate, 

[0104] 2,4,6-Tris(diisobutyl 4‘-aminobenZalmalonate) 
s-triaZine, 

[0105] 
[0106] 
[0107] 
[0108] Methylene bis-BenZotriaZolyl Tetramethylbu 

tylphenol, 

EthylheXyl Salicylate, 
Butyl MethoXydibenZoylmethane, 
EthylheXyl MethoXycinnamate, 
Octocrylene, 
PhenylbenZimidaZole Sulphonic Acid, 
BenZophenone-3, 
BenZophenone-4, 
BenZophenone -5 , 

AnisotriaZine, 

EthylheXyl triaZone, 

DiethylheXyl Butamido TriaZone, 

[0109] DrometriZole TrisiloXane, 

[0110] Polysilicone-15, 
[0111] 1,1-DicarboXy-(2,2‘-dimethylpropyl)-4,4-diphe 

nyl-butadiene, 

[0112] 2,4-bis-[5-1(diméthylpropyl)benZoXaZol-2-yl 
(4-phenyl)-imino]-6-(2-ethylheXyl)-imino-1,3,5-triaZ 
ine sold under and mixtures thereof. 

[0113] The inorganic screening agents are chosen from 
pigments or nanopigments (mean primary particle siZe: 
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generally between 5 nm and 100 nm, preferably between 10 
nm and 50 nm) of metal oxides, coated or otherwise, such as 
for example nanopigments of titanium oxide (amorphous or 
crystallized in rutile and/or anatase form), of iron oxide, of 
Zinc oxide, of Zirconium oxide or of cerium oxide which are 
all UV photoprotective agents well known per se. Conven 
tional coating agents are moreover alumina and/or alumi 
num stearate. Such coated or uncoated nanopigments of 
metal oxides are described in particular in EP-518,772 and 
EP-518,773. 
[0114] The photoprotective system according to the inven 
tion is generally present in the compositions according to the 
invention in an amount ranging from 0.1% to 30% by weight 
and preferably from 0.5% to 15% by weight, relative to the 
total weight of the composition. 

[0115] The vaporiZable compositions in accordance with 
the invention are applied to the skin or the hair in the form 
of ?ne particles by means pressuriZing devices. The devices 
in accordance with the invention are well known to persons 
skilled in the art and comprise nonaerosol or “atomizer” 
pumps, aerosol containers comprising propellants and aero 
sol pumps using compressed air as propellant. The latter are 
described in Us. Pat. Nos. 4,077,441 and 4,850,517 (which 
form an integral part of the content of the description). 

[0116] The compositions packaged as an aerosol in accor 
dance with the invention contain in general conventional 
propelling agents such as for example the hydro?uorinated 
compounds dichlorodi?uoromethane, di?uoroethane, dim 
ethyl ether, isobutane, n-butane, propane or trichloro?uo 
romethane. They are preferably present in quantities ranging 
from 15% to 50% by weight relative to the total weight of 
the composition. 

[0117] The compositions according to the invention may 
also contain agents for arti?cially bronZing and/or tanning 
the skin (self-tanning agents). 

[0118] The self-tanning agents are generally chosen from 
mono- or polycarbonyl compounds such as for example 
isatin, alloxan, ninhydrin, glyceraldehyde, mesotartaric 
aldehyde, glutaraldehyde, erythrulose, pyraZolin-4,5-dione 
derivatives as described in FR-2-466,492 and WO 97/35842, 
dihydroxyacetone (DHA), 4,4-dihydroxypyraZolin-5-one 
derivatives as described in EP-903,342. DHA will preferably 
be used. 

[0119] DHA may be used in free form and/or encapsulated 
for example into lipid vesicles such as liposomes, described 
in particular in WO 97/25970. 

[0120] The mono- or polycarbonyl self-tanning agents are 
generally present in the compositions according to the 
invention in proportions ranging from 0.1% to 10% by 
weight relative to the total weight of the composition, and 
preferably from 0.2% to 8% by weight relative to the total 
weight of the composition. 

[0121] The compositions of the invention may addition 
ally comprise conventional cosmetic adjuvants chosen in 
particular from fatty substances, organic solvents, thicken 
ers, demulcents, opaci?ers, stabiliZers, emollients, anti 
foaming agents, moisturiZing agents, perfumes, preserva 
tives, polymers, ?llers, sequestrants, bactericides and/or 
odor absorbers, alkaliniZing or acidifying agents, surfac 
tants, emulsi?ers, anti-free radical agents, antioxidants, vita 
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mins such as vitamins E and C, ot-hydroxy acids or any other 
ingredient normally used in cosmetics, in particular for the 
manufacture of vaporiZable aqueous anti-sun compositions. 

[0122] The fatty substances may consist of an oil or a wax 
or mixtures thereof, and they also comprise fatty acids, fatty 
alcohols and fatty acid esters. The oils may be chosen from 
animal, vegetable, mineral or synthetic oils and in particular 
from liquid paraf?n, paraf?n oil, volatile or nonvolatile 
silicone oils, isoparaffins, polyole?ns, ?uorinated and per 
?uorinated oils. Likewise, the waxes may be chosen from 
animal, fossil, vegetable, mineral or synthetic waxes known 
per se. 

[0123] Among the organic solvents, there may be men 
tioned lower alcohols and polyols. 

[0124] The thickeners may be chosen in particular from 
crosslinked acrylic polymers such as Carbomers, 
crosslinked acrylate/C1O-C3O alkyl acrylate polymers of the 
Pemulen type or polyacrylate-3 sold under the name VIS 
COPHOBE DB 1000 by Amerchol; polyacrylamides such as 
the emulsion polyacrylamide, C13-C14 isoparaf?n and lau 
reth-7 sold under the name SEPIGEL 305 by SEPPIC, 
homopolymers or copolymers of AMPS such as HOSTAC 
ERIN AMPS sold by CLARIANT, guar gums and cellulo 
ses, modi?ed or otherwise, such as hydroxypropylated guar 
gum, methylhydroxyethylcellulose and hydroxypropylm 
ethylcellulose, xanthan gum, nanometric silicas of the Aero 
sil type. 

[0125] The emulsifying agents or emulsion stabiliZers 
may be chosen from nonionic, anionic or cationic surfac 
tants. Among the emulsion stabiliZers, there will be used 
more particularly polymers of isophthalic acid or of sul 
phoisophthalic acid, and in particular copolymers of phtha 
late/sulphoisophthalate/glycol (for example diethylene gly 
col/phthalate/isophthalate/1,4-cyclohexanedimethanol) sold 
under the names “Eastman AQ polymer” (AQ35S, AQ38S, 
AQ55S, AQ48 Ultra) by the company Eastman Chemical. 

[0126] Of course, those skilled in the art will be careful to 
choose the possible additional compound or compounds 
cited above and/or their quantities such that the advanta 
geous properties intrinsically attached to the combination 
[photoprotective system+microbeads of porous silica] in 
accordance with the invention are not, or not substantially, 
impaired by the addition(s) envisaged. 

[0127] The compositions according to the invention may 
be prepared according to techniques well known to persons 
skilled in the art, intended for the preparation of vaporiZable 
formulations. 

[0128] The compositions according to the invention are 
preferably provided in the form of a simple or complex 
emulsion (O/W, W/O, O/W/O or W/O/W) such as a cream 
or a milk, and more particularly in the form of a lotion. 

[0129] More preferably, the compositions according to the 
invention are provided in the form of an oil-in-water or 
water-in-oil emulsion. 

[0130] When it is an emulsion, the aqueous phase thereof 
may comprise a nonionic vesicular dispersion prepared 
according known methods (Bangham, Standish and Wat 
kins, J. Mol. Biol. 13, 238 (1965), FR-2-315,991 and FR-2 
416,008). 
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[0131] In order to further illustrate the present invention 
and the advantages thereof, the following speci?c examples 
are given, it being understood that same are intended only as 
illustrative and in noWise limitative. In said examples to 
folloW, all parts and percentages are given by Weight, unless 
otherWise indicated. 

EXAMPLE 1 

[0132] An anti-sun formulation A according to the inven 
tion capable of being packaged as a nonaerosol or aerosol 
spray and capable of being dispensed in the form of ?ne 
particles Was prepared. 

QUANTITY % 
FORMULATION A BY WEIGHT 

Octocrylene(UVINUL N539) 10 
Ethylhexyl triazone (UVINUL T150) 1 
Drometrizole trisiloxane(Mexoryl XL) 3 
Butyl methoxydibenzoylmethane 3 
(Parsol 1789) 
Terephthalylidene dicamphor sulfonic 0.5 
acid (MEXORYL SX) 
Titanium dioxide 5 

C12—C15 alkyl benzoate 6 
Jojoba oil 1 
Shea butter 1 

Cyclohexasiloxane (DC Fluid 246 5 
from DoW Corning) 
Glycerin 6 
Propylene glycol 6 
Microbeads of porous silica (Silica 1 
Beads SB 150 from Myoshi) 
Copolyrner of 1 
Diglycol/Cyclohexanedimethanol/ 
isophthalates/Sulphoisophthalates (AQ 
385 from EASTMAN) 
Polyacrylate-3 as an emulsion at 25% 0.5 

(VISCOPHOBE DB 1000 from 

Arnerchol) 
0.5 Mixture of natural tocopherols and 0.2 

soya-bean oil 
Triethanolarnine qs 

Preservatives qs 

Water qs 100 

[0133] A comparative anti-sun formulation B Was then 
prepared, having the same carrier as formulation A but 
containing no microbeads of porous silica. 

[0134] For each of the compositions A and B, the sun 
protection factor (SPF) Which Was attached to it Was then 
determined. This Was determined using the in vitro method 
described by B. L. DIFFEY et al., in J. Soc. Cosmet. Chem. 
40 127-133 (1989); this method consists in determining the 
monochromatic protection factors in a range of Wavelengths 
from 290 nm to 400 nm and in calculating from them the sun 

protection factor according to a given mathematical equa 
tion. The measurement Was carried out With a step of 1 nm 

on a UV-1000S apparatus from the company Labsphere, 2 
mg/cm2 of product being spread on the Transpore® strip. 
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[0135] The results (mean value corresponding to ?ve 
trials) are grouped together in the Table beloW: 

TABLE 

B (not in accordance 
With the invention) 

Without microbead of 
A (invention) With 

rnicrobeads of porous 
Composition silica porous silica 

Mean SPF (standard 21.5 15.5 
deviation) (2. 6) (2.8) 

[0136] These results clearly shoW that the addition, in a 
vaporiZable carrier, of spherical microparticles of porous 
silica to a photoprotective system consisting of octocrylene, 
butyl methoxydibenZoylmethane, ethylhexyl triaZone, 
DrometriZole trisiloxane, Terephthalylidene dicamphor sul 
phonic acid and nanopigments of TiO2, makes it possible to 
signi?cantly increase its sun protection factor. 

[0137] Each patent, patent application, publication and 
literature article/report cited or indicated herein is hereby 
expressly incorporated by reference. 

[0138] While the invention has been described in terms of 
various speci?c and preferred embodiments, the skilled 
artisan Will appreciate that various modi?cations, substitu 
tions, omissions, and changes may be made Without depart 
ing from the spirit thereof. Accordingly, it is intended that 
the scope of the present invention be limited solely by the 
scope of the folloWing claims, including equivalents thereof. 

What is claimed is: 
1. A nonaerosol/atomiZer pump or aerosol dispenser 

Which comprises (A) a reservoir con?ning at least one 
vaporiZable sunscreen composition suited for UV-photopro 
tecting the skin and/or hair against the damaging effects of 
UV radiation, said at least one vaporiZable sunscreen com 
position comprising (1) a UV-photoprotecting amount of at 
least one UV-sunscreen and (2) an SPF-enhancing amount of 
generally spherical silica microparticles, formulated into (3) 
a topically applicable, cosmetically acceptable carrier there 
for, and (B) at least one agent for pressuriZing said at least 
one vaporiZable sunscreen composition into a spray of ?ne 
sunscreen particles. 

2. The atomiZer/aerosol dispenser as de?ned by claim 1, 
said at least one vaporiZable sunscreen composition com 
prising (2) an SPF-enhancing amount of generally spherical 
porous silica microparticles, formulated into (3) a topically 
applicable, cosmetically acceptable aqueous carrier therefor. 

3. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said generally spherical porous silica microparticles having 
a mean particle siZe ranging from 0.5 pm to 20 pm. 

4. The atomiZer/aerosol dispenser as de?ned by claim 3, 
said generally spherical porous silica microparticles having 
a mean particle siZe ranging from 3 pm to 15 pm. 

5. The atomiZer/aerosol dispenser as de?ned by claim 3, 
said generally spherical porous silica microparticles having 
a speci?c surface ranging from 50 m2/g to 1000 m2/g 

6. The atomiZer/aerosol dispenser as de?ned by claim 5, 
said generally spherical porous silica microparticles having 
a speci?c surface ranging from 150 m2/g to 800 m2/g. 

7. The atomiZer/aerosol dispenser as de?ned by claim 5, 
said generally spherical porous silica microparticles having 
a speci?c pore volume ranging from 0.5 ml/g to 5 ml/g. 
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8. The atomiZer/aerosol dispenser as de?ned by claim 7, 
said generally spherical porous silica microparticles having 
a speci?c pore volume ranging from 1 ml/g to 2 ml/g. 

9. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said generally spherical porous silica microparticles com 
prising from 0.1% to 10% Weight of said at least one 
vaporiZable sunscreen composition. 

10. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said generally spherical porous silica microparticles com 
prising from 0.2% to 5% Weight of said at least one 
vaporiZable sunscreen composition. 

11. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said at least one vaporiZable sunscreen composition com 
prising one or more organic UV-screening agent(s) and/or 
one or more inorganic UV-screening (nano)pigment(s). 

12. The atomiZer/aerosol dispenser as de?ned by claim 
11, said at least one vaporiZable sunscreen composition 
comprising one or more organic UV-screening agent(s) 
selected from the group consisting of anthranilates; cin 
namic derivatives; dibenZoylmethane derivatives; salicylic 
derivatives, camphor derivatives; triaZine derivatives; ben 
Zophenone derivatives; [3,[3‘-diphenyl acrylate derivatives, 
benZotriaZole derivatives, benZimidaZole derivatives; imida 
Zolines; bisbenZoaZolyl derivatives; p-aminobenZoic acid 
(PABA) derivatives; methylenebis(hydroXyphenylben 
ZotriaZole) derivatives; benZoXaZole derivatives; screening 
polymers and screening silicones; dimers derived from 
ot-alkylstyrene; 4,4-diarylbutadiene derivatives and miX 
tures thereof. 

13. The atomiZer/aerosol dispenser as de?ned by claim 
12, said at least one vaporiZable sunscreen composition 
comprising one or more organic UV-screening agent(s) 
selected from the group consisting of EthylheXyl Salicylate, 
EthylheXyl MethoXycinnamate, Octocrylene, PhenylbenZ 
imidaZole Sulphonic Acid, BenZophenone-3, BenZophe 
none-4, BenZophenone-5, n-HeXyl 2-(4-diethylamino-2-hy 
droXybenZoyl)benZoate, 4-MethylbenZylidene camphor, 
Terephthalylidene Dicamphor Sulphonic, Disodium Phenyl 
DibenZimidaZole Tetra-sulphonate, 2,4,6-Tris(diisobutyl 
4‘-aminobenZalmalonate)-s-triaZine, AnisotriaZine, Ethyl 
heXyl triaZone, DiethylheXyl Butamido TriaZone, Methylene 
bis-BenZotriaZolyl Tetramethylbutylphenol, DrometriZole 
TrisiloXane, Polysilicone-1,1-dicarboXy (2,2‘-diméthyl-pro 
pyl)-4,4-diphenylbutadiene, 2,4-bis-[5-1(diméthylpropyl 
)benZoXaZol-2-yl-(4-phenyl)-imino]-6-(2-ethylheXyl) 
imino-1,3,5-triaZine and miXtures thereof. 

14. The atomiZer/aerosol dispenser as de?ned by claim 
11, said at least one vaporiZable sunscreen composition 
comprising one or more coated or uncoated metal oXide 
(nano)pigment(s). 

15. The atomiZer/aerosol dispenser as de?ned by claim 
14, said at least one vaporiZable sunscreen composition 
comprising one or more (nano)pigment(s) of titanium, iron, 
Zinc, Zirconium or cerium. 

16. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said at least one UV-sunscreen comprising from 0.1% to 
30% by Weight of said at least one vaporiZable sunscreen 
composition. 

17. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said at least one UV-sunscreen comprising from 0.5% to 
15% by Weight of said at least one vaporiZable sunscreen 
composition. 

18. The atomiZer/aerosol dispenser as de?ned by claim 2, 
comprising (B) at least one propellant. 
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19. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said at least one vaporiZable sunscreen composition com 
prising at least one self- or arti?cial tanning agent. 

20. The atomiZer/aerosol dispenser as de?ned by claim 
19, said at least one self- or arti?cial tanning agent com 
prising at least one mono- or polycarbonyl compound. 

21. The atomiZer/aerosol dispenser as de?ned by claim 
20, said at least one self- or arti?cial tanning agent being 
selected from the group consisting of isatin, alloXan, nin 
hydrin, glyceraldehyde, mesotartaric aldehyde, glutaralde 
hyde, erythrulose, pyraZolin-4,5-dione derivatives, dihy 
droXyacetone (DHA), 4,4-dihydroXypyraZolin-5-one 
derivatives and miXtures thereof. 

22. The atomiZer/aerosol dispenser as de?ned by claim 
21, said at least one self- or arti?cial tanning agent com 
prising DHA. 

23. The atomiZer/aerosol dispenser as de?ned by claim 
19, said at least one self- or arti?cial tanning agent com 
prising from 0.1% to 10% by Weight of said at least one 
vaporiZable sunscreen composition. 

24. The atomiZer/aerosol dispenser as de?ned by claim 
19, said at least one self- or arti?cial tanning agent com 
prising from 0.2% to 8% by Weight of said at least one 
vaporiZable sunscreen composition. 

25. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said at least one vaporiZable sunscreen composition further 
comprising at least one cosmetic additive or adjuvant 
selected from the group consisting of fatty substances, 
organic solvents, thickeners, demulcents, opaci?ers, stabi 
liZers, emollients, anti-foaming agents, moisturiZing agents, 
perfumes, preservatives, polymers, ?llers, sequestrants, bac 
tericides and/or odor absorbers, alkaliniZing or acidifying 
agents, surfactants, emulsi?ers, anti-free radical agents, anti 
oXidants, vitamins, ot-hydroXy acids and miXtures thereof. 

26. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said at least one vaporiZable sunscreen composition further 
comprising at least one polymer of isophthalic acid or of 
sulphoisophthalic acid. 

27. The atomiZer/aerosol dispenser as de?ned by claim 
26, said at least one polymer of isophthalic acid or of 
sulphoisophthalic acid comprising a copolymer of phthalate/ 
sulphoisophthalate/glycol or a copolymer of diethylene gly 
col/phthalate/isophthalate/1 ,4-cycloheXanedimethanol. 

28. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said at least one vaporiZable sunscreen composition com 
prising a simple or complex emulsion. 

29. The atomiZer/aerosol dispenser as de?ned by claim 2, 
said at least one vaporiZable sunscreen composition com 
prising an oil-in-Water or Water-in-oil emulsion. 

30. AvaporiZable sunscreen composition suited for pres 
suriZation into a spray of ?ne sunscreen particles, compris 
ing (1) a UV-photoprotecting amount of at least one UV 
sunscreen and (2) an SPF-enhancing amount of generally 
spherical silica microparticles, formulated into (3) a topi 
cally applicable, cosmetically acceptable carrier therefor. 

31. The vaporiZable sunscreen composition as de?ned by 
claim 30, comprising (2) an SPF-enhancing amount of 
generally spherical silica microparticles, formulated into (3) 
a topically applicable, cosmetically acceptable aqueous car 
rier therefor. 

32. The vaporiZable sunscreen composition as de?ned by 
claim 31, said generally spherical porous silica micropar 
ticles having a mean particle siZe ranging from 0.5 pm to 20 
pm. 
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33. The vaporiZable sunscreen composition as de?ned by 
claim 32, said generally spherical porous silica micropar 
ticles having a mean particle siZe ranging from 3 pm to 15 
pm. 

34. The vaporiZable sunscreen composition as de?ned by 
claim 32, said generally spherical porous silica micropar 
ticles having a speci?c surface ranging from 50 m2/g to 1000 
m2/g 

35. The vaporiZable sunscreen composition as de?ned by 
claim 34, said generally spherical porous silica micropar 
ticles having a speci?c surface ranging from 150 m2/g to 800 
m2/g. 

36. The vaporiZable sunscreen composition as de?ned by 
claim 34, said generally spherical porous silica micropar 
ticles having a speci?c pore volume ranging from 0.5 ml/g 
to 5 ml/g. 

37. The vaporiZable sunscreen composition as de?ned by 
claim 36, said generally spherical porous silica micropar 
ticles having a speci?c pore volume ranging from 1 ml/g to 
2 ml/g. 

38. The vaporiZable sunscreen composition as de?ned by 
claim 31, said generally spherical porous silica micropar 
ticles comprising from 0.1% to 10% Weight of said at least 
one vaporiZable sunscreen composition. 

39. The vaporiZable sunscreen composition as de?ned by 
claim 31, said generally spherical porous silica micropar 
ticles comprising from 0.2% to 5% Weight of said at least 
one vaporiZable sunscreen composition. 

40. The vaporiZable sunscreen composition as de?ned by 
claim 31, said at least one vaporiZable sunscreen composi 
tion comprising one or more organic UV-screening agent(s) 
and/or one or more inorganic UV-screening (nano)pig 

ment(s). 
41. The vaporiZable sunscreen composition as de?ned by 

claim 40, said at least one vaporiZable sunscreen composi 
tion comprising one or more organic UV-screening agent(s) 
selected from the group consisting of anthranilates; cin 
namic derivatives; dibenZoylmethane derivatives; salicylic 
derivatives, camphor derivatives; triaZine derivatives; ben 
Zophenone derivatives; [3,[3‘-diphenyl acrylate derivatives, 
benZotriaZole derivatives, benZimidaZole derivatives; imida 
Zolines; bisbenZoaZolyl derivatives; p-aminobenZoic acid 
(PABA) derivatives; methylenebis(hydroXyphenylben 
ZotriaZole) derivatives; benZoXaZole derivatives; screening 
polymers and screening silicones; dimers derived from 
ot-alkylstyrene; 4,4-diarylbutadiene derivatives and miX 
tures thereof. 

42. The vaporiZable sunscreen composition as de?ned by 
claim 41, said at least one vaporiZable sunscreen composi 
tion comprising one or more organic UV-screening agent(s) 
selected from the group consisting of EthylheXyl Salicylate, 
EthylheXyl MethoXycinnamate, Octocrylene, PhenylbenZ 
imidaZole Sulphonic Acid, BenZophenone-3, BenZophe 
none-4, BenZophenone-5, n-HeXyl 2-(4-diethylamino-2-hy 
droXybenZoyl)benZoate, 4-MethylbenZylidene camphor, 
Terephthalylidene Dicamphor Sulphonic, Disodium Phenyl 
DibenZimidaZole Tetra-sulphonate, 2,4,6-Tris(diisobutyl 
4‘-aminobenZalmalonate)-s-triaZine, AnisotriaZine, Ethyl 
heXyl triaZone, DiethylheXyl Butamido TriaZone, Methylene 
bis-BenZotriaZolyl Tetramethylbutylphenol, DrometriZole 
TrisiloXane, Polysilicone-1,1-dicarboXy (2,2‘-diméthyl-pro 
pyl)-4,4-diphénylbutadiene, 2,4-bis-[5-1(diméthylpropyl 
)benZoXaZol-2-yl-(4-phenyl)-imino]-6-(2-ethylheXyl) 
imino-1,3,5-triaZine and miXtures thereof. 
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43. The vaporiZable sunscreen composition as de?ned by 
claim 40, said at least one vaporiZable sunscreen composi 
tion comprising one or more coated or uncoated metal oXide 
(nano)pigment(s). 

44. The vaporiZable sunscreen composition as de?ned by 
claim 43, said at least one vaporiZable sunscreen composi 
tion comprising one or more (nano)pigment(s) of titanium, 
iron, Zinc, Zirconium or cerium. 

45. The vaporiZable sunscreen composition as de?ned by 
claim 31, said at least one UV-sunscreen comprising from 
0.1% to 30% by Weight of said at least one vaporiZable 
sunscreen composition. 

46. The vaporiZable sunscreen composition as de?ned by 
claim 31, said at least one UV-sunscreen comprising from 
0.5% to 15% by Weight of said at least one vaporiZable 
sunscreen composition. 

47. The vaporiZable sunscreen composition as de?ned by 
claim 31, said at least one vaporiZable sunscreen composi 
tion comprising at least one self- or arti?cial tanning agent. 

48. The vaporiZable sunscreen composition as de?ned by 
claim 47, said at least one self- or arti?cial tanning agent 
comprising at least one mono- or polycarbonyl compound. 

49. The vaporiZable sunscreen composition as de?ned by 
claim 48, said at least one self- or arti?cial tanning agent 
being selected from the group consisting of isatin, alloXan, 
ninhydrin, glyceraldehyde, mesotartaric aldehyde, glutaral 
dehyde, erythrulose, pyraZolin-4,5-dione derivatives, dihy 
droXyacetone (DHA), 4,4-dihydroXypyraZolin-5-one deriva 
tives and mixtures thereof. 

50. The vaporiZable sunscreen composition as de?ned by 
claim 49, said at least one self- or arti?cial tanning agent 
comprising DHA. 

51. The vaporiZable sunscreen composition as de?ned by 
claim 47, said at least one self- or arti?cial tanning agent 
comprising from 0.1% to 10% by Weight of said at least one 
vaporiZable sunscreen composition. 

52. The vaporiZable sunscreen composition as de?ned by 
claim 47, said at least one self- or arti?cial tanning agent 
comprising from 0.2% to 8% by Weight of said at least one 
vaporiZable sunscreen composition. 

53. The vaporiZable sunscreen composition as de?ned by 
claim 31, said at least one vaporiZable sunscreen composi 
tion further comprising at least one cosmetic additive or 
adjuvant selected from the group consisting of fatty sub 
stances, organic solvents, thickeners, demulcents, opaci?ers, 
stabiliZers, emollients, anti-foaming agents, moisturiZing 
agents, perfumes, preservatives, polymers, ?llers, seques 
trants, bactericides and/or odor absorbers, alkaliniZing or 
acidifying agents, surfactants, emulsi?ers, anti-free radical 
agents, antioxidants, vitamins, ot-hydroXy acids and miX 
tures thereof. 

54. The vaporiZable sunscreen composition as de?ned by 
claim 31, said at least one vaporiZable sunscreen composi 
tion further comprising at least one polymer of isophthalic 
acid or of sulphoisophthalic acid. 

55. The vaporiZable sunscreen composition as de?ned by 
claim 54, said at least one polymer of isophthalic acid or of 
sulphoisophthalic acid comprising a copolymer of phthalate/ 
sulphoisophthalate/glycol or a copolymer of diethylene gly 
col/phthalate/isophthalate/1 ,4-cycloheXanedimethanol. 

56. The vaporiZable sunscreen composition as de?ned by 
claim 31, said at least one vaporiZable sunscreen composi 
tion comprising a simple or compleX emulsion. 
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57. The vaporiZable sunscreen composition as de?ned by 
claim 31, said at least one vaporiZable sunscreen composi 
tion comprising an oil-in-Water or Water-in-oil emulsion. 

58. A regime or regimen for UV-photoprotecting the skin 
and/or hair against the damaging effects of UV radiation, 
comprising spraying thereon an effective amount of ?ne 
sunscreen particles pressuriZed from the vaporiZable sun 
screen composition as de?ned by claim 30. 

Aug. 5, 2004 

59. A regime or regimen for UV-photoprotecting the skin 
and/or hair against the damaging effects of UV radiation, 
comprising spraying thereon an effective amount of ?ne 
sunscreen particles pressuriZed from the vaporiZable sun 
screen composition as de?ned by claim 31. 


