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Summary
The invention relates to "block polymers" comprising at least one first block and at least one second block that are incompatible with each other, have different glass transition temperatures (Tg), and are linked together via an intermediate segment comprising at least one constituent monomer of the at least one first block and at least one constituent monomer of the at least one second block. The block polymer has a polydispersity index I of greater than 2. 
The invention also relates to the preparation of cosmetic compositions using the block polymers.  These compositions may include Nail Varnish, Mascara Composition, Lipstick in Stick Form, W/O Foundation, Nail Varnish, 

The inventors disclose a number of polymerization recipes to make the "block copolymers". The polymerization recipes disclose that the polymers are made in two polymerization steps. In the first step certain (meth)acrylate monomers are polymerized using a common peroxide initiator. In the second step a different set of monomers is added on top of the first step polymerized monomers. The inventors seem to suggest that this leads to the formation of block copolymers. The only evidence they offer is based on the different Tg of the two blocks. 

Examples Taken from 20080014234
Example A: Polymer preparation 

Preparation of a poly(isobornyl acrylate/isobutyl methacrylate/2-ethylhexyl acrylate) polymer:

100 g of isododecane were introduced intoa 1 liter reactor and the temperature was then increased soas topass from room temperature (25oC.) to 90oC. over 1 hour. 105 g of isobornyl acrylate, 50.4 g of isobutyl methacrylate, 54.6 g of 2-ethylhexyl acrylate, 110 g of isododecane and 1.8 g of 2,5-bis(2-ethylhexanoyl-peroxy)-2,5-dimethylhexane (TRIGONOX® 141 from Akzo Nobel) were then added, at 90oC. and over 1 hour. This mixture was maintained at 90oC. for 1 hour 30 minutes. 

90 g of 2-ethylhexyl acrylate, 90 g of isododecane and 1.2 g of 2,5-bis(2-ethylhexanoylperoxy)-2,5-dimethylhexane were then introduced into the above mixture, still at 90oC. and over 1 hour.  The mixture was maintained at 90oC. for 3 hours and was then diluted and cooled. A solution containing 50% polymer active material in isododecane was obtained. 

The block polymer obtained comprises a poly(isobornyl acrylate/isobutyl methacrylate/2-ethylhexyl acrylate) first block with a Tg of 35oC., a poly(2-ethylhexyl acrylate) second block with a Tg of -50oC. and an intermediate segment which was an isobornyl acrylate/isobutyl methacrylate/2-ethylhexyl acrylate random polymer. 

Lipstick in Stick Form 

Polyethylene wax 15% 

Polymer of Example A 10% AM 

Hydrogenated polyisobutene (Parleam from Nippon 26% Oil Fats) Isododecane qs 100 Pigments 8.6% 

The film of composition obtained after application to the lips shows good staying power properties. 
Example B: Polymer preparation 

Preparation of a poly(methyl methacrylate)/acrylic acid/methyl acrylate) polymer 


100 g of butyl acetate were introduced into a 1 liter reactor and the temperature was then raised so as to pass from room temperature (25oC.) to 90oC. in 1 hour. 180 g of methyl methacrylate, 30 g of acrylic acid, 40 g of butyl acetate, 70 g of isopropanol and 1.8 g of 2,5-bis(2-ethylhexanoylperoxy)-2,5-dimethylhexane (TRIGONOX® 141 from Akzo Nobel) were then added, at 90oC. and over 1 hour.  The mixture was maintained at 90oC. for 1 hour. 

90 g of methyl acrylate, 70 g of butyl acetate, 20 g of isopropanol and 1.2 g of 2,5-bis(2-ethylhexanoylperoxy)-2,5-dimethylhexane were then introduced into the above mixture, still at 90oC. and over 1 hour.  The mixture was maintained at 90oC. for 3 hours and then diluted with 105 g of butyl acetate and 45 g of isopropanol, and the mixture was then cooled.  A solution containing 40% polymer active material in a butyl acetate/isopropanol mixture was obtained. 

A block polymer comprising a poly(methyl methacrylate/acrylic acid) first block with a Tg of 100oC., a polymethyl acrylate second block with a Tg of 10oC. and an intermediate segment which was a methyl methacrylate/acrylic acid/polymethyl acrylate random polymer was obtained.  This polymer had a weight-average mass of 52 000 and a number-average mass of 18 000, i.e., a polydispersity index I of 2.89. 
Nail Varnish 

A nail varnish having the composition below was prepared: 
	Ingredient Name
	Wt

	Polymer of Example B 
	23.8 g

	Butyl acetate 
	24.99 g

	Isopropanol 
	10.71 g

	Hexylene glycol 
	2.5 g

	DC Red 7 Lake 
	1 g

	Hectorite modified with stearyldimethylbenzylammonium 
	1.3 g

	chloride (Bentone ® 27V from Elementis) 
	

	Ethyl acetate qs 
	100 g

	
	



After application to the nails, this varnish was considered as having good staying power and impact strength properties. 
Laboratory Needs:

Synthesis: The polymerization reaction needs to be conducted by a professionally trained chemist. For the synthesis step, suitable reaction equipment is required. Suggestion: http://www.buchi.com/Syncore-Reactor.235.0.html.

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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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.

Order Documents at: https://s.p11.hostingprod.com/@www.formulascan.com/ssl/CustomerForm.html
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