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Aqueous photoprotective compositions comprising diblock or triblock copolymers and 4,4-diarylbutadiene UV-A sunscreens

By L’Oreal Fr

United States Patent 7,316,809
Photoprotective compositions, e.g., oil-in-water or water-in-oil emulsions, well suited for the photoprotection of the skin, lips and/or hair against the damaging effects of UV-radiation, comprise at least one aqueous phase, at least one water-soluble or water-dispersible polymer having a diblock structure A-B or a triblock structure B-A-B wherein A is an ionic water-soluble polymeric block and B is a hydrophobic polymeric block and at least one system screening out UV radiation, said at least one screening system comprising at least one 4,4-diarylbutadiene UV-A screening agent. 
The main purpose of the diblock or triblock copolymer in this invention is to help solubilize oil and water soluble ingredients as well as to help produce a homogeneous, stable formulation. The following invention uses the diblock copolymer Polystyrene (Block A, Mw=2000 g/mol)-sodium polyacrylate (Block B, Mw =11500 g/mol) diblock polymer presumably prepared by free radical living polymerization. The block copolymers seems to work well in combination with the 4,4-diarylbutadiene UV-A screening agent, represented by the formula:
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The following formulation example illustrates the synergy between the block copolymer and the above UV-A screening agent.

Example 1 

Photoprotective Milks (Surfactant-Free Emulsions Stabilized with a Diblock Copolymer A-B)
	Ingredients
	Emulsion 1 (not in accordance with the Ingredients invention) 
	Emulsion 2 

	Octyl methoxycinnamate
	7
	7

	1,1-dicarboxy-(2'2'-dimethylpropyl)-4,4- diphenylbutadiene (Compound f)
	0
	 5 

	Alkyl C12-15 benzoate 
	10 
	10 

	Glycerin 
	3 
	3 

	3,3'-terephthalylidene-10,10'- dicamphorsulfonic acid
	5
	 0 

	Polystyrene (2000 g/mol)-sodium polyacrylate (11500 g/mol) diblock polymer
	3 
	3 

	Triethanolamine 
	2.3 
	0 

	Preservative 
	0.3 
	0.3 

	Water 
	qs 100 
	qs 100

	
	
	



The inventors disclose that emulsions 1 and 2 have equivalent photoprotective properties. However, emulsion 1 becomes very fluid and exhibits phenomena of creaming after 7 days at room temperature. 

The emulsion 2 according to the invention remains stable after 7 days and has a nice texture of the cream type. 

Mode of Preparation of the Emulsions: 

The block copolymer is solubilized for 2 hours with stirring in the aqueous phase at 60o C.; the solution obtained is macroscopically homogeneous. Each emulsion is prepared by slowly introducing the oily phase into the aqueous phase with stirring with the aid of a Moritz-type homogenizer at a stirring speed of 2000 rpm for 15 minutes.
The emulsions are claimed to be suitable for the formulation of sunscreens to protect the skin. hair and lips.
Laboratory Needs:

Formulation: Pyrex glass beakers , heat insulated gloves, safety goggles, pH indicator paper or probe, spatulas, storage jars, aluminum foil and untreated virgin hair tresses.
Laboratory Equipment: A mechanical agitator with support and fastener, mixing blades to fit inside the diameter of the glass beaker, thermometer and hot plate with temperature control, top load balance with auto calibration and tare. 
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A mechanical agitator
Mixing blades
Thermometer and hot plate
top load balance
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Viscometer
Warning: Read the material safety data sheets, MSDS, of all formulation ingredients to determine special handling precautions. Prepare this formulation in a well ventilated laboratory: 

· This formulation may require handling heated or corrosive  liquids and severe burning may occur.

· Do not breath fumes

· Wear gloves and goggles 

Note Raw Material Suppliers: Please subscribe to our service if you want Formula Scan to provide direct links to your ingredient’s web site for further description, information, specifications and contact information.
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