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STABLE HIGH SPF FOUNDATION
Field of the inventionThis invention relates to stable high SPF (Sun Protection Factor) value foundations and a method for preparing them. Background

One of Ле major purposes of skin cosmetics is to improve the outward，especially facial, appearance. Typically foundations are used to enhance features, or mask perceived imperfections in them. As foundations are typically applied prior to other color cosmetics, they provide a dform base of color and coverage which improve Ле overall appearance of make-up. Characteristics considered by consumers when choosing a foundation fall into three general areas: look (or appearance both upon application and after wear)，feel (e.g.，ease of application and Ле feel of the "made up" area), and wear (resistance to water，oil, abrasion, 
etc.). Such foundations are generally available in the form of liquid, semiliquid or cream suspensions，emulsions，gels，as well as pressed powders or anhydrous oil and wax compositions.Recently, due to the development of silicone oil，water-in٠oil type foundations have been focused on.A film forming water-in-oil emulsion foundation comprising a water compatible film forming polymer and plasticizing solvent in the aqueous phase is disclosed in PCT patent application No.us 96/4302 (Canter，Barforld and Hofrichter).

 order to protect skin from ultraviolet，titanium oxide is commonly used as ал ultraviolet-reflecting agent. However，titanium oxide having a large particle size causes an undesirable high coverage look to skin.An ultra fine particle size titanium dioxide is known to be very effective to obtain a cosmetic with adequate coverage effect and high SPF value. However，if an ultra fine titanium ئ
oxide is simply mixed with an emulsion foundation, the ultra fine titanium dioxide agglomerates. As a result，only a foundation having a high coverage effect and low SPF value can be obtained. Also, if a foundation comprises a high level of a ultra fine titanium oxide， sufficient spreadability and suitable feel during application cannot be obtained.In order to solve the above problem，a water dispersion or an oil dispersion of a ultra fine titanium dioxide with dispersing agent is available for cosmetics in the market. A foundation comprising a water dispersion or oil dispersion of an ultra fine titanium dioxide can obtain adequate coverage effect and good SPF value ١vith a minimum amount of the ultra fine titanium dioxide. Unfortunately，current water-in-oil foundations comprising a water 
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dispersion or oil dispersion of an ultra fine ti^ium dioxide have certain disadvantages, including:(1) A water-in oil foundation comprising an oil dispersion of an ultra fine titolium dioxide causes tight ftel to the user. This tight feel sensation results from the ultra fine titanium5 dioxide being out of phase of the emukion，although the ultra fine titanium dioxide is stably dispersed in the oil phase of the foundation.(2) A water-in-oil foundation comprising a water dispersion of an ultra fine titanium dioxide 
destroys not only Ле balance of the stable emulsion but also results in agglomeration of the ultra fine titolium dioxide (although the agglorrerated titonium dioxide remains stably10 dispersed)· This destruction and agglomeration are due to the fact that the water dispersion of an ultra fine titanium dioxide comprises a hydrophilic dispersant. However，the foundation comprising the water dispersion of an ultra fine titanium dioxide does not cause tight feel.PCT Patent Publication No. wo 94/15580 (publication date: July 21,1994/inventor: Jorgensen) discloses a tinted oil-in-water emukion comprising a finely divided pigment of 15 which the surface has been treated and a carboxylic acid polymer■ Japanese Patent Laid-Open No. 1-180819 (publication date: July 18,1989/inventors: Kawai，Mouri and Okuda) disposes a cosmetic comprising a water dispersion of an ultra fine titanium dioxide having a specific narrow range of particle size and water soluble high molecular substance. Yasuhiro Ohara and Shu Sakuyama, Fragrance Journal Vol.12 page 14-16 (1993) discloses that a water- 20 soluble polymer may be used for stabilizing dispersions.A water-in-oil emulsion foundation comprising a water dispersion of an ultra fine titanium dioxide，however，stii destroys the balance of the stable emukion and agglomerates the ultra fine titanium oxide. Consequently，there is a need for a stable water-in-oil emulsion foundation comprising a water dispersion of an ultra fine titanium dioxide containing a 

25 dispersant，which does not destroy the balance of the stable emulsion and does not agglomerate the ultra fine titanium dioxide· SUMMARY
The present invention relates to a stable water-in-oil emulsion foundation wherein the aqueous internal phase comprises: a) from about 0.1% to about 10 % by weight of the 

30 foundation，of a water soluble or dispersible polymer; b) from about 0.5% to about 30 % by weight of the foundation，of a plasticizing solvent and c) from about 1% to about 30% by weight of Ле foundation，of an ultra fine titanium dioxide-water dispersion. The water dispersion comprises from about 0.2% to about 18% by weight of the foundation of an ultra fine titenium dioxide，and from about 0.002% to about 7.2% by weight of the foundation of a 
35 nonionic sur&ctent.The present invention also relates to a process for preparing a stable water-in-oil emulsion foundation comprising the steps of a) mixing oil-soluble components to obtain an oil
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mixture, b) mixing water-soluble components and a water soluble or dispersible polymer to obtain an aqueous mixture，c) mixing the aqueous mixture and the oil mixture together to obtain an emulsion，and d) mixing the emulsion and an ultra fine titanium dioxide-water dispersion together，wherein the water dispersion comprises an ultra fine titanium dioxide and a 5 nonionic surfectMt. DETAILED DESCRIPTIONAll amounts specified herein are by "weight percent"，unless otherwise specifically stated. As used hereinafter, the term "foundation" refors to a liquid or semi liquid skin 10 cosmetic which includes，but is not limited to, lotions，creams，gels, pastes，and the like. Typically the foundation is used over a large area of the skin, such as over the face, to provide a particár look. Such a composition is typically in the form of a water-in-oil emulsion.
The foundation of the present invention comprises a water soluble or dispersible polymer, a plasticizing solvent and an ultra fine titanium dioxide-water dispersion in the 

15 aqueous (internal) phase of the emulsion. This minimizes the unpleasant tacky sensation characteristic of polymers on the user's hands and fingers during application of the cosmetic. This also minimizes tight feel related to the ultra fine titMium dioxide. The combination of aqueous phase polymer and solvent is chosen to provide proper evaporation rate and polymer solvation for extension of the workability of the foundation and delay of any perceived onset of 20 tackiness until after application is complete.Preferably，a pigment other than ultra fine titanium dioxide is present in the oil phase 
of a water-in-oil emulsion, to provide even coverage during initial application of the foundation.Such a foundation satisfies the need for a stable water-in-oil emulsion foundation 25 comprising a water dispersion of an ultra fine titanium dioxide，which does not destroy the balance of the stable emulsion and does not agglomerate the ultra fine titanium dioxideAnother possible benefit of the foundation of the present invention is having an improved SPF value.

A further possible benefit of the foundation of the present invention is (i) suitable feel 30 and appearance during application，(ii) excellent wear and appearance benefits after application, (iii) a flexible，light feel that resembles other foundations，and (iv) be^g easily removed with soap and water.A. EmulsionIt is well understood by the skilled artisan that a water-in-oil emulsion has hydrophylic 35 or aqueous material dispersed in hydrophobic or "0iJ"-like material. Thus the internal or dispersed phase is aqueous or "water"-like in nature and is called the "aqueous phase.” The external or continuous phase IS hydrophobic，and is called the "oil phase.”
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The aqueous phase of the emulsion comprises a water soluble or dispersible polymer’ a plasticizing solvent, water soluble additives such as a moisturizer，an electrolyte and water. Preferably water can comprise up to about 60% by weight of the foundation. Preferably，the water is present in an amount of from about 10 % to about 50% by weight of the foundation.The oil (external) phase may comprise branched paraffins，hydrocarbons，esters, eüers，silicones and the like. Preferably the oil phase is comprised of volatile material and contains no "oils" as defined by the C.T.F.A. (The Cosmetic, Toiletry，and Fragrance Association) Cosmetic Ingredient Handbook, 3rd Ed.，Cosmetic and Fragrance Assn·，Inc., Washington D.c. (1982).，incorporated herein by reference. More preferably，the oil phase comprises silicones, more preferably up to about 90% of the oil phase is volatile silicones, non- volatile silicones and mixtures thereof. Still more preferably，these silicones are chosen from 
cyclomethicones and dimethicones and mixtures thereof. These materials are known in the art and are often commercially available. Thus one of the preferred oil phases can be considered, and is thus defined as a "silicone" phase and thus the foundation is defined as a "water-in- silicone" emulsion.In the "water-in-silicone" emulsion embodiment，a silicone is used in the oil phase and the silicone can comprise one or more volatile silicones, non-volatile silicones, and mixtures of volatile silicones and non-volatile silicones. The silicone is present in an amount of from about 1% to about 50% by weight of the foundation. Suitable volatile silicones include cyclic and linear volatile polyorganosiloxanes (as used herein, "volatile" refers to those materials which have a measurable vapor pressure at ambient conditions). A description of various volatile 
silicones is found in Todd, et al" "Volatile Silicone Fluids for Cosmetics”，91 Cosmetics and 

Toiletries 27-32 (1976). Preferred volatile silicones can include cyclic and linear polydimethylsiloxanes.Preferred volatile linear silicones generally have viscosities of less than about 5 centistokes at 25٥c, while preferred volatile cyclic silicones typically have viscosities of less than about 10 centistokes. Some examples of volatile silicones usefill in the present invention include: Dow Coming's 344, 345, 244，245, and 200 silicones (manufactured by the Dow Corning Corporation): Silicone 7207 and Silicone 7158 (manufactured by the Union Carbide Corporation). SF1202 (manufactured by General Electric), Siloxane 5223 (available from Wacker Silicones) and the like. Of course, others are available and known in the art.
Suitable non-volatile silicones preferably have an average viscosity of from about 10 

to about 2,000,000 centistokes at 25٥c, more preferably from about 10 to about 50,000 centistokes, even more preferably from about 50 to about 5000 centistokes. Of course, higher viscosity non-volatile silicone conditioning agents can also be used. Suitable non-volatile silicone fluids include，for example，polyalkyl siloxanes，polyaryl siloxanes, polyalkylaryl 
siloxanes, polysiloxanes with amino fonctional substitutions，polyether siloxane copolymers.
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and mixtures thereof· Preferred non-volatile siloxane fluids that may be used inchde，for example，polydimethylsiloxanes，polymethylphenylsiloxanes polyalkyl siloxanes and polyether siloxane copolymers and the like. These siloxanes are availaWe，for exampk, from Dow Coming，as Ле Dow Coming 200 series，Dow Coming DC-1248, Dow Coming DC-593, 556 
5 Cosmetic Grade Fluid，Dow Coming 2502 or from the General Electric Company，as SF 1075 methyl phenyl fluid，SF 1202 and the like. References disclosing suitable silicone fluids include US patent 2,826,551 publication date: March ll，1958/in٧entor: Geen); US patent 3,964,500 (publication date: June 22,1976/inventor: Drakoff); US patent 4,364,837 (publication date:December 21,1982/inventor: Pader)，incorporated herein by reference. In addition, 10 Silicone Compounds distributed by Petrarch Systems Inc.，1984 provides an extensive (although not exclusive) listing of suitable silicone fluids. Other suitable and preferred 

silicones are disclosed in U.S. Patent 5,143,722 (publication date: September 1， 1992/inventors: Hollenberg，Lombardi and Tiefen)，incorporated herein by reference.The oil phase can additionally comprise oil soluble components，such as emúifíers， 15 colorants or pigments, emollients' fragrances，waxes, stabilizers, dispersants and the like.B. Water Soluble or Dispersible PolymerThe water soluble or dispersible polymer used in the foundation composition of the invention is compatible with the aqueous phase of the emulsion，and is incorporated in the internal phase of the water-in-oil emulsion，rather than in simple solution or in an oil-in-water 
20 emulsion. The polymer can be water dispersible，or water soluble, but is not a cross linked or a water swellable polymer. The polymer may form a thin elastomeric film that physically adheres or interacts with the skin. The polymer film，when formed，must also be water 

removable，i.e.，easily removable with water and soap. Preferably，the polymers which do not bestow a tacky feel are employed.
25 The water soluble or dispersible polymer is formulated in the aqueous phase of theemulsion. The polymer is selected to provide a finished foundation preferably with a glass transition temperature (Tg) of about room temperature to about body temperature. "Glass transition temperature" or "Tg" refers to the temperature where the polymer softens or transitions from brittle to plastic，in the absence of plasticizers. This provides for a flexible 30 polymer during application and wear. When the Tg is too high, the foundation may be hard to apply, and may flake· If it is too low，the foundation will be less adhesive (and perhaps more cohesive) and will tend to "ball up" on application.Of course，the Tg of the polymer itself can vary. For example，it is expected that polymers with Tg of up to about 6O٠C or higher are useful, provided the finished formulation 
35 has the proper Tg. For example polyv^ylpyirolidone is thought to have a Tg greater than 9O٥C, but is useful in the invention. Typical polymers used in the invention are thermoplastic, 

rather than thermosetting.
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Additionally，the polymer should be selected to provide an aqueous phase that is fluid enough to be handled and reasonably incorporated into the final emulsion composition as the dispersed or internal phase· Gelled and extremely viscous solutions can be used，but may impact ease of ^corporation or final viscosity. Thus it is preferred to select polymers which 5 can be added at levels to derive film foming and extended benefits，while maintaining workability of the final aqueous phase.
Examples of preferred polymers that have acceptable Tg，skin adhering properties and viscosity include，sulfopolyester resins, such as AQ sulfopolyester resins，such as AQ29D， AQ35S，AQ38D，AQ38S，AQ48S，and AQ55S (available from Eastman Chemicals)，Vinex 

10 resins (polyvinylacetate/polyvinyl alcohol resins)，such as Vinex 2034, Vinex 2144, and Vinex 2019 (available from Air Products)，Dermacryl acrylic resins (water dispersible acrylic resins/ available from National Starch)，polyvinylpyrrolidones (PVP)，including Luviskol Κ17, Κ30 and Κ90 (available from BASF)，water soluble copolymers of PVP，including PVP/polyvinyl alcohol copolymer, PVP/VÄ S-63O and W-735 and PVP/dimethylaminoethylmethacrylate 
15 Copolymers such as Copolymer 845 and Copolymer 937 available from ISP, and the like· A preferred polymer is PVP.

If the polymers are present in levels of more than 10%, it results in an undesirable level of tackiness. If the polymers are present in levels of less than 0.1%，Ле foundation may not be sufficiently stable.
20 Typically, the polymer is present in levels of from about 0.1% to about 10% by weightof the foundation. More preferably, the polymer level is from about 0.5% to about 8% by weight of the foundation.

In order to form a thin elastomeric film，the polymer level is at least about 0.5% by weight of the foundation.
25 Using Ле parameters defined above，and depending upon the choice of polymer, thepreferred level of the polymer may vary. For example，when PVP is used as the film foming 

polymer，a still more preferred level is from about 0.5% to about 5% by weight. As another example，when the sulfopolyester AQ38S is used，the still more preferred level is from about 2% to about 8% by weight.
30 As used herein，the term "sulfopolyester resins,"、ulfopolyester resin" or "AQ resin"refers to any of the AQ sulfopolyester resins, such as AQ29D, AQ35S，AQ38D, AQ38S, AQ48S and AQ55S, available from Eastman Chem cals (Rochester, New York, U.S.A.)，as described above.

As used herein, the term polyvinylacetate/polyvinyl alcohol resins refers to such 35 polymers as they are known in the art. Preferred examples of these are referred to as "Vinex” or "Vinex resins"，available from Air Products，such as Vinex 2034, Vinex 2144, and Vinex 
2019 described above.
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Water dispersible acrylic resins are known in the art. "Demacryl" is a preferred femily of such water dispersible acrylic resins，available from National Starch，as Dermacryl LT and the like.Polyvinylpyrrolidones are known in the art· Their description，characterization and5 commercial designations are disclosed by E.s. Barabas in the Encyclopedia of Polymer Science and Engineerings 2 Ed٠ Vol· 17 pp. 198-257.c. Plasticizing SolventThe tem "plasticizing solvent，" as used herein includes slow evaporating, water miscible or dispersible cosolvents that are I) generally recognized as safe (GRAS: Generally 10 recognized as safe)，many of these arc listed in C.T.F.A. Cosmetic Ingredient Handbook, 3rd Ed·, Cosmetic and Fragrance Assn·，Inc·，Washington D٠c. (1982) pp.580- د7د , incorporated herein by reference, or 2) include slow evaporating glycols and glycol ethers including for 
example，propylene glycol，butylene glycol，hexylene glycol，glycerin，dipropylene glycol, dipropylene glycol methyl ether (commonly known as DPM), propylene glycol phenyl ether， 15 and polyethylene glycols (PEGs) such as PEG 4 and PEG 8. Other classes of solvents include， propylene carbonate, and dimethyl isosorbide and mixtures thereof. More preferred solvents include propylene glycol，butylene glycol，dipropylene glycol，glycerin and mixtures thereof.If the solvents are present in levels of more than 30%，it results in an undesirable level of tackiness. If the solvents are present in levels of less Лап 0.5%，sufficient solubility， 

20 stability, low volatility efifect, and suitable feel and appearance during application cannot be expected.These solvents are preferably present in the foundations of the present invention in an amount of from about 0.5% to about 30%，more preferably from about 5% to about 20%. The solvents preferably appear in a ratio of solvent to polymer of from about 10:1 to 1:1, more 
25 preferably of from about 8:1 to 2:1. Exact levels and ratios can be adjusted depending upon desired solvation, evaporation rate and the like.The plasticizing solvent is chosen to provide for water co-solvency, suitable solubility regarding the polymer，low volatility，stability and of course safety (i.e‘，lack of toxicity). Thus Ле foundation employs safe solvents *at provide little or no sensation of tackiness, or 30 cooling (u^aîy due to evaporation) on the applied area. For eámple，any of the glycols are contemplated to be usefol，including polyethylene glycols. These solvents also can be dipolar aprotic solvents that minimize hydrogen bonding and concomitant gelling and the like. For example，DMSO (dimethyl sulfoxide) or DMF (N，N-dimethylfomaróde) would be acceptable solvents，but for the safety concerns with the solvents.
35 Typically the preferred polymer and plasticizing solvent are chosen such that thepolymer and plasticizing solvent are in the aqueous phase of the emulsion. This diminishes any tacky sensation of polymer contacting the user's hands and fingers during initial application of 
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Ле cosmetic. Typically the pigment is in the oil phase for evera The solvent is chosen for 
its slow evaporation rate and its presence in the aqueous phase，and solvation properties· Typically the solvent also extends the workability of the foundation and delays any perceived onset of tackiness for as long as possible, preferably up to two minutes.5 D.The Ultra Fine Titanium Dioxide-Water DispersionThe ultra fine titanium dioxide-water dispersion is usefill for obtaining a cosmetic having adequate coverage effect and high SPF value with a minimum amount of the ultra fine titanium oxide.An ultra fine titonium dioxide-water dispersion usefill in the present invention is 

10 disclosed in Japanese patent laid-open No. 7-247119 (publication date: September 26，1995/ inventors:.Okuda，Futamata and Iida)The ultra fine titanium dioxide-water dispersion comprises water，ultra fíne titanium 
dioxide and a nonionic surfactant as a dispersant‘If the foundation comprises more than 30% by weight of the foundation，of the ultra 15 fine titanium dioxide-water dispersion，the foundation cannot maintain adequate coverage and sufficient spreadability. If the foundation comprises less than 1% by weight of Ле foundation of the ultra fine titanium dioxide-water dispersion，the foundation will not have sufficient SPF value. The foundation preferably comprises the ultra fine titanium dioxide-water dispersion in an amount of from about 1% to about 30%，more preferably from about 5% to about 10%，by 

20 weight of the fondation.The ultra fine titanium dioxide preferably has an average particle size of from about 10 nm to about lOOnm.
Preferably，the particle surfece of the ultra fine titanium dioxide is hydrophobically treated to make the particles hydrophobic by an agent providing the hydrophobic property 25 which is selected from the group consisting of siloxanes，silane-coupling agents，titenate- coupling agents，aluminum-coupling agents，fluorine-coupling agents，higher fatty acids，higher alcohols, amines having at least one alkyl group having at least six carbon atoms，and mixture thereof. The agent providing the hydrophobic property is present in levels of from about 0.5% to about 8%, preferably from about 2% to about 5%，by weight of the ultra fine titanium 

30 dioxide. The ultra fine titanium dioxide is preferably covered by an oxide or hydroxide of metal which is elected from the group consisting of aluminum，silica，zirconium，tit^ium, zinc and stannum before a hydrophobic property is given to the particle surface of the ultra fine titanium dioxide.
35 If the ultra fine titanium dioxide-water dispersion comprises more than about 18% byweight of the foundation of the ultra fine titanium dioxide, the ultra fine titanium dioxide 

agglomerates. If the water dispersion comprises less than about 0.2% by weight of the



WO 98/26752 PCT/US96/20215

5

10

15

20

25

30

35

9

foundation of Ле ultra fine titanium dioxide，sufficient SPF value of a foundation will not be obtained·
The ultra fine titanium dioxide-water dispersion preferably comprises from about 0.2% to about 18% by weight of the foundation (from about 20% to about 60% by weight of the water dispersion)，of an ultra fine titanium dioxide.Usefill nonionic surfactants delude polyglycerin fatty acid esters，propylene glycol fetty acid esters，glycerin fatty acid esters，sorbitan fatty acid esters，sugar fatty acid esters， polyoxyethylene sorbitan forty acid esters，polyoxyethylene sorbit forty acid esters, polyetítylene glycol forty acid esters，polyoxyethylene glycerin forty acid esters, polyoxyethylene castor oils, polyoxyethylene hardened castor oils, polyoxyethylene alkyl ethers，polyoxyethylene phytosterols，polyoxyethylene polyoxypropylene alkyl ehers， polyoxyethylene alkyl phenyl ethers，polyoxyethykne lanolins, polyoxyethylene lanolin alcohols, polyoxyethylene beeswax derivatives, polyoxyethylene fotty acid amides，dimethicone copolyols(silicone glycol copolymers)，and polyoxyethylene fotty acid esters. Preferred nonionic surfactants are polyoxyethylene sorbitan fatty acid esters, polyoxyethylene alkyl ethers, dimethicone copolyô，sorbitan ftitty acid esters, and sugar fatty acid esters. More preferred nonionic surfactants are dimethicone copolyols and polyoxyethylene sorbitan fotty acid esters.The level of nonionic surfoctant depeMs 에 the particle size of titoium dioxide，kinds of nonionic suifoctant，and so on. However，if the ultra fine titanium dioxide-water dispersion comprises more than about /.2% by weight of the foundation of the nonionic surfactant, it will cause sticky feel of the foundation. If the water dispersion comprises less Лап 0.002% by 

weight of the foundation of the nonionic surfactant, the ultra fine titanium dioxide agglomerates.The level of nonionic surfactant is preferably from about 0.002% to about 7.2% by weight of the foundation (from about 1% to about 40% by weight of the ultra fine titanium dioxide).E.Other  Ingredientsa)Pigments,  Colorants and Fillers
There are no specific limitations as to the pigment, colorant or filler powders used in the foundation composition. Each may be a body pigment，inorganic white pigment，inorganic colored pigment，pearling agent，and the like. Speckle examples are talc，mica, magnesium 

carbonate，calcium carbonate，magnesium silicate，aluminum magnesium silicate，silica， titanium dioxide，zinc oxide，red iron oxide, yellow iron oxide, black iron oxide，ultramarine， nylon powder，polyethylene powder，methacrylate powder，polystyrene powder，silk powder， Ctystalline cellulose, starch, titoiated mica，iron oxide titanated mica，bismuth oxychloride，and the like. These pigments and powders can be used independently or in combination.
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The pigments are preferably used as opacifiers and colorants· They are present in a concentration sufficient to provide a pleasing color to the composition in the container in which the fondation is sold and to confer the desired coverage and color to skin when applied. These pigments can be used as treated particles，or as the raw pigments themselves. Typical pigment levels are selected for the particular purpose of the foundation. For example，a foundation for feir skinned individuals would typically use lighter pigments and those pigments in a lower amount，while a foundation for darker skinned individuals might require darker pigmentation and/or more pigmentation. Determination of these levels and pigment types is within the skill of the artisan. Pigments that are generally recognized as safe, and are listed in C.T.F.A. 
Cosmetic Ingredient Handbook, 3rd Ed.，Cosmetic and Fragrance Assn.，Inc.，Washington D.c. (1982), incorporated herein by reference，are used.It is preferred that the pigments are surface treafód to provide added stability of color and ease of fomulation. Hydrophobically treated pigments are more preferred，because they may be more easily dispersed in the oil phase. In addition，it may be useftil to treat the pigments with a material that is compatible with that silicone phase. Particularly useftil hydrophobic pigment treatments for use in water-in-silicone emulsions include polysiloxane treatments such as those disclosed in US Patent 5,143,722(publication date: September 1, 1992/inventors: Hoënberg, Lombardi and Tie^jen) incorporated herein by reference.FiUer powders can be used to modify the density，feel or thickness of the composition 
or as a matte finishing agent to hide skin defects and reduce shine. Such cosmetically acceptable agents include those disclosed in the C.T.F.A. Cosmetic Ingredient Handbook, 3rd Ed.，Cosmetic and Fragrance Assn.，Inc.，Washington D.c■ (1982)，incorporated herein by 
reference. For example，spherical silica，hydrated silica，silicone-treated silica beads，mica， talc，polyethêne，bentonite, hectorite，kaolin，chalk，diatomaceous earth, attapulgite and the like may be utilized. Of the components usefol as a matte finishing agents, low luster pigment， talc，pofyethène，hydrated silica，kaolin，titonium dioxide，titanated mica (mica coated with 
tit^ium dioxide) and mixtures thereof are preferred.b) Emulsifiers

The hydrophilic-lipophilic balance value of the emulsifier (herein referred to as HLB) is chosen so as to provide a water-in-oil emulsion. This fector is referenced in Wilkinson and Moore，Harry's Cosmeticologv, 7th Ed. 1982, p. 738. and Schick and Fowkes，Surfectant Science Series, Vol. 2, Solvent Properties of Surfactant Solutions, p 607, incorporated herein by reference. HLB values of suifactant emulsifiers for making water-in-oil emulsions are from about 3-6. These emulsifiers include those disclosed in the C.T.F.A. Cosmetic Ingredient Handbook, 3rd Ed.，Cosmetic and Fragrance Assn.，Inc.，Washington D.c. (1982) pp. 587-592; and Remington’s Pharmaceutical Sciences，15th Ed. 1975, pp. 335-337; both incorporated herein 
by reference. These emulsifiers are known in the art，and mixtures of these can be used.
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including those in McCutcheon'S Volume 1, Emulsifiers & Detergents^ 1994，North American Edition，pp. 236-239: incorporated herein by reference.
Particularly usefol emulsifiers for water-in-silicone emulsions include polydiorganosiloxane'polyoxyalkylene copolymers. Such polymers are described in US patent 4,268,499^ublication date:May 19,1981/inventor: Keil)， incorporated herein by reference. 

Suitable copolymers are known and many are available co_ercially. A preferred emulsifier herein is known by its CTFA designation as dimethicone copolyol. Preferred emulsifiers are further disclosed by U. s. Patent 5，143,722(publication date: September 1，1992/^ventors: Hoîenberg，Lombardi and Tiefen)，incorporated herein by reference. The foundation may comprise from about 0.5% to about 10%，preferably from about 1% to about 5%, more preferably from about 1.5% to about 3% of one or more emulsifiers.c) Waxes
Optionally, the foundation may contain one or more waxes to affect viscosity, feel or stability. Waxes are lower_melting organic mixtures or compounds of high molecular weight， solid at room temperature and generally similar in composition to fots and oils except that they contain no gtycerides. They can be hydrocarbons，esters of fotty acids，or alcohols. Waxes usefol in the present invention are selected from the group consisting of animal waxes, vegetable waxes, mineral waxes, natural waxes, synthetic waxes, petroleum waxes, ethylenic polymers, hydrocarbons, silicone waxes, and mixtures thereof.d) MoisturizersOptionally, one or more moisturizing agents can be used in the foundation composition■ Among the moisturizing agents useful in the foundation composition are such 

well known cosmetically effective moisturizing agents as glycerin, hydrogen starch hydrolysate，sorbitol，hydrolyzed silk and the like.
These agents are defined in the C.T.F.A. Cosmetic Ingredient Handbook, 3rd Ed.， Cosmetic and Fragrance Assn.，Inc., Washington D.c. (1982).，incorporated herein by reference.e) FragrancesIn addition, a fragrance, is optionally present in the above foundation composition in a concentration to provide a light，pleasant scent during application and/or to mask any odors of the composition.f) Preservatives
Typically preservatives, such as those listed in C.T.F.A. Cosmetic Ingredient Handbook, 3rd Ed.，Cosmetic and Fragrance Assn·，Inc.，Washington D.c. (1982) pp. 575- 

580, incorporated herein by reference，are used in a foundation. The levels of these preservatives are readily detemined by those skilled in the art. For example，fovored levels are often less than 5 % and typically less than 1%.
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g) Miscellaneous IngredientsOther materials can be incorporated into the fomâtion without depart^g from the scope or spirit of the invention، For example，materials may be added to provide added stability at storage temperature, such as thickeners and Ле like; better feel upon application， 5 such as waxes; increased viscosity; coloration when wet; and the like.Water dispersible and oil dispersible days may be usefol to thicken the water or the oil phase of the Mention. The water dispersible days comprise bentonite and hectorite，such as Bentone EW，LT from Rheox; magnesium aluminum silicate，such as VeegB from Vanderbilt Co·; attapulgite such as Atosorb or Pharamasorb from Engelhard，Inc■; laponite and 10 montmorrilonite, such as Gelwhite from ECC America; and mixtures thereof· The oil dispersible clays comprise quatemium-18 bentonite，such as Bentone 34 and 38 from Rheox; the Claytone Series from ECC America; quatemium_18 hectorite，such as Bentone gels from Rheox; and mixtures thereof. Other particulate or organic thickeners may also be usefill provided they do not compromise the fiinction or aesthetics of the foundation.
15 Electrolytes such as sodium chloride, may be usefill to stabilize the emulsion.Dispersants，such as ester oil and fatty acid ester，may be useful to disperse pigmentsAnother optional component comprises one or more ultraviolet absorbing agents. Ultraviolet absorbing agents，often described as sunscreening agents，can be present in a concentration in the range of between about 1% and about 12% by weight, based on the total 
20 weight of composition.F. Process For Preparing a Water-in-oil Emulsion FoundationThe present invention also relates to a process for preparing a stable water-in-oil emulsion foundation comprising the steps of (a) mixing oil soluble components to obtain an oil mixture，(b) mixing a water soluble or dispersible polymer，a plasticizing solvent and water 25 soluble additives to obtain an aqueous mixture，(c) mixing the aqueous mixture and the oil mixture together to obtain an emulsion，and (d) mixing the emulsion and an ultra fine tit^ium 

dioxide-water dispersion together，wherein the water dispersion comprises an ultra fine titanium dioxide and a nonionic surfactant.The oil-soluble components include silicones such as volatile silicones and non- 
30 volatile silicones，emulsifiers, colorants or pigments，fragrances，waxes，dispersants，oil soluble stabilizers，oil-soluble preservatives and the like. The oil-soluble components preferably 

comprise a silicone, an emulsifier，a colorant or pigment and a dispersants. If the foundation comprises more than about 80% by weight of the foundation of the oil-soluble components，it will cause sticky feel of the foundation. If the foundation comprises less than about 20% by 35 weight of the foundation of the oil-soluble components，the foundation made by the process cannot be emulsified. The level of the oil-soluble components is preferably from about 20% to 
about 80%，more preferably from about 40% to about 70%，by weight of the foundation.
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The water soluble additives include moisturizers，electrolytes，water，water-soluble preservatives and the like. The water-soluble additives preferably comprise a moisturizer, an ekctrolyte，and water. If the foundation comprises morc than about 75% by weight of Ле foundation of the water-soluble additives, the foundation made by the process cannot be 5 emulsified. If the foundation comprises less than about 10% by weight of the foundation of the water-soluble additives, it will cause sticky feel of the foundation. The level of the water- soluble additives is from about 10% to about 75%，preferably from about 15% to about 50%， by weight of the foundation.The water soluble or dispersible polymer，the plasticizing solvent，and the ultra foie 10 titanium dioxide-water dispersion comprising an ultra fine titanium dioxide and a nonionic surfäctant are as previously described above.The mixing in the steps of (a)，(b)，(c) and (d) can be conducted by using a homomixer and anchor mixer for at least 30 minutes.
In an embodiment where the foundation comprises a silicone, if the process of the 15 present invention is conducted at a temperature of more than 3O٠C, the emulsion may become unstable. If the process of the present invention is conducted at a temperature of less than 23٥ 

c，the solubility of the oil may become worse. Preferably，process of the present invention is conducted at a temperature of from about 23٥c to about 3O٥C, more preferably from about 25 
٥c to about 28٥c if the foundation comprises a silicone; otherwise at a temperature of from 

20 about 23٥c to about 98٥c, mo e preferably from about 25٥c to about 95٥c.G. ExamplesThe following examples ftirther describe and demonstrate embodiments within the scope of the present invention. The examples are given solely for the purpose of lustration and are not to be construed as limitations of the present invention，as many variations thereof 25 are possible without departing from the spirit and scope of the invention. All percentages are based 에 weight.Example compositions numbers 1-6 are shown in Table 1 as Ex 1-6.
h these examples，the small variation in the oil phase is not thought to alter the properties of the fomulas.
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Ingredient Ex 1 Ex 2 Ex 3 Ex 4 Ex 5 Ex 6
Oil PhaseEmulsifiers 2.25 2.25 2.25 2.25 2.25 2.50non-volatile liquids 5.00 5.00 500 500 5.00 5.00Volatile Silicones 3050 3050 30 50 30.5 30.5 5000Pigments and Fillers 1550 1550 1550 15.50 15.50 1550Rheological Additives/Fragrances/Preservatives 100 100 100 100 100 100

Aqueous PhaseDeionized Water 29.33 26.83 24.33 27.33 14.83 7.08Film forming polymer resin (1) 100 100 100 050 100 100
Methyl Paraben 0.12 0.12 0.12 0.12 0.12 0.12Propylene Glycol 8.00 800 800 800 2000 800Sodium Dehydroacetate 030 0.30 030 030 030 030Sodium CWoride 2.00 2.00 200 200 200 200Ultra fine Titanium Dioxide water- dispersion(2)

500 750 1000 7.50 750 750
Total 100.00 100.00 100.00 100.00 100.00 100.00
Ref Ingredient Name Supplier
1 PVP Κ-17 BASF
2 Titanium Dioxide TTW-2 Ishihara Sangyo

The example compositions numbers 1-6 (Ex 1-6) were prepared by the following 
5 method: Disperse pigments in oil phase liquids using high speed disperser，high shear mill or other methods known in the art to ensure unifom color and efficient use of pigment· Add the remainder of Ле ingredients in the oil phase and sheer until well mixed，heating if necessary to 

ensure any solid waxes are meted. Combine all aqueous phase ingredients，(except polymer)， with mixing. Add the polymers to the aqueous phase using methods described in their 
10 supplier's literature. Cool both phases to room temperature and slowly add the aqueous phase to the oil phase，mixing with stirrer，homogenizer or other methods known in the art to form an emulsion. After the emulsifícation is completed，add the ultra fine titanium dioxide water- dispersion to the emulsion，mixing with stirrer，homogenizer or other methods. Final properties 

of the emulsion such as viscosity may be adjusted by amount and type of mixing as would be 
15 evident to one skiUed in the art.The compositions of the present invention have improved stability compared versus compositions which do not comprise a water soluble or dispersible polymer. An improved SPF value is obtained by the compositions of the present invention even though the compositions do 
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not comprise any organic UV absober. The compositions do not spoil spreadability and suitable feel and appearance during application.It is understood that the examples and embodiments described herein are for illustrative purposes only and that various modifications or changes in light thereof will be 5 suggested to one skilled in the art and are to be included in the spirit and purview of tílis application and scope of the appended claims.
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What is claimed is;1. A water-in-oil emulsion foundation wherein the aqueous internal phase comprises:a) from about 0.1% to about 10% by weight of the foundation，of a water soluble or dispersible polymer;b) from about 0.5% to about 30 % by weight of the fondation，of a plasticizing
5 solvent;andc) from about 1% to about 30% by weight of the foundation of an ultra fine titanium dioxide-water dispersion, wherein the ultra fine titanium dioxide_water dispersion comprises from about 0.2% to about 18% by weight of the foundation of an ultra fine titanium dioxide，and from about 0.002% to about 7.2% by weight of the fondation

10 of a nonionic surfactant.
2. The fondation of claim 1 wherein the nonionic surfactant is selected from the group consisting of polyoxyethylene sorbitan fatty acid esters，polyoxyethylene alkyl ethers， dimethicone copolyols，sorbitan fatty acid esters, sugar fatty acid esters and mixtures thereof.

5 3. The fondation of claim 1 wherein the nonionic surfactant is elected from the group consisting of dimethicone copolyols，polyoxyethylene sorbitan fatty acid esters and mixtures thereof.
4. The foundation of claim 1 wherein the plasticizing solvent is elected from the group consisting of propylene glycol, butylene glycol，dipropylene glycol，glycerin and 

mixtures thereof.
5. The foundation of claim 1 wherein the polymer is selected from the group consisting of sulfopolyester resins，water dispersible acrylic resins, polyvinylacetate/polyvinyl alcohol resins， polyvinylpyrroMone， polyvinylpyrolidone/polyvinyl alcohol copolymers，and mixtures thereof.

5 6. The fondation of claim 1 wherein the polymer is present in an amount of from about
0.5% to about 8% by weight of the foundation.
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7. The foundation of claim 6 wherein(i) the plasticizing solvent is present in an amount of from about 5% to about 20% by weight of the foundation and the solvent is propylene glycol，and(ii) the polymer is present in an amount of from about 0.5% to about 8% by weight of5 the foundation and the polymer is polyvinylpyrrolidone.
8. The foundation of claim 6 wherein(i) the ultra fine titanium dioxide has an average particle size of from about 10 nm to about lOOnm，and(ii) the particle surfäce of the ultra fine titanium dioxide has been hydrophobically5 treated to make the particles hydrophobic by an agent selected from the groupconsisting of siloxanes，silane-coupling agents，titanate-coupling agents，alun٦inum- coupling agents，fluorine-coupling agents，higher ٠ acids，higher alcohols，amines hav^g at least one alkyl group having at least six carbon atoms，and mixtures thereof.
9. The foundation of claim 8 wherein the ultra fine titanium dioxide is covered by an oxide or hydroxide of metal which is selected from the group consisting of aluminium， 

silica，zirconium，titanium, zinc and stamum.
10. A process for preparing a stable water-in-oil emulsion foundation comprising the steps 

of(a) mixing oil soluble components to obtain an oil mixture,(b) mixing a water soluble or dispersible polymer, a plasticizing solvent and water5 soluble additives to obtain an aqueous mixture，(c) mixing the aqueous mixture and the oil mixture together to obtain an emulsion，and(d) mixing the emulsion and an ultra fine titanium dioxide-water dispersion together， wherein the ultra fine titanium dioxide-water dispersion comprises an ultra fine 
titanium dioxide and a nonionic surfactant.

10 11. The process of claim 10 wherein the oil-soluble components comprise a silicone，an emulsifier，a colorant or pigment and a dispersing agent.
12. The process of claim 10 wherein the water soluble additives comprise a moisturizer， 

an electrolyte，and water.
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13. The process of claim 10 wherein a silicone is present in the oil-soluble components and all steps are conducted at a temperature of from about 23٥c to about 3O٠C.
14· The process of claim 10 wherein the nonionic surfectant is selected from the group consisting of dimethicone copolyols and polyoxyethylene sorbitan fotty acid esters.
15. The process of claim 10 comprising the steps of

(a) mixing from about 20% to about 80% by weight of the foundation，of oil-soluble components to obtain an oil mixture,
(b) mixing from about 0.1% to about 10% by weight of the foundation, of a water-

5 soluble or water-dispersible polymer; from about 0.5% to about 30% by weight of the foundation, of a plasticizing solvent; and from about 10% to about 75% by weight of the foundation，of water soluble additives; to obtain an aqueous mixture，(c) mixing the aqueous mixture and the oil mixture together to obtain an emulsion，and(d) mixing Ле emulsion and from about 1% to about 30% by weight of Ле foundation
10 of an ultra fine titanium dioxide-water dispersion together，wherein the ultra fine titanium dioxide-water dispersion comprises from about 0.2% to about 18% by weight 

of Ле foundation of an ultra fine titanium dioxide，and from about 0.002% to about 7.2% by weight of the foundation of a nonionic surfectant.
16· The process of claim 15 wherein the water-soluble additives comprise a moisturizer, an electrolyte and water.

5

17· The process of claim 15 wherein the polymer is selected from the group consisting of sulfopolyester resins，water dispersible acrylic resins，polyvinylacetate/polyvinyl alcohol resins， polyvinylpyrrolidone， polyvinylpyrrolidone/polyvinyl alcohol copolymers，and mixtures thereof.
18· The process of claim 15 wherein the polymer is present in an amount of from about 

0.5% to about 8% by weight of the foundation and the polymer is polyvinylpyrrolidone.
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19.

5

The process of claim 15 wherein (i) the ultra fine titonium dioxide has an average particle size of from about 10 nm to about 100腦，and (ii) the particle surfäce of the ultra fine titanium dioxide has been treated hydrophobically to make the partides hydrophobic by an agent selected from the group consisting of siloxanes, silane- coupling agents，titanate-coupling agents，aluminumrëoupling agents，fluorine- coupling agents，higher fatty acids，higher alcohols，amines hav^g at least one alkyl group having at least six carbon atoms，and mixture thereof.
The process of claim 19 wherein the ultra fine titanium dioxide is covered by an oxide or hydroxide of metal which is elected from the group consisting of aluminium，silica， zirconium, titanium, zinc and stannum.

20.
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