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IN SITU POLYMERIZATION FOR HAIR TREATMENT
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Order Full Patent FS No. 1035
Abstract

The present invention provides technology for polymerizing monomers on hair in situ to produce desired hair characteristics. This eliminates the solubility and application issues found with some polymers. The polymerization of monomers on hair is typically initiated using a thermal or photoinitiated free radical initiator. In certain embodiments, the monomers are fluorinated thereby producing a fluorinated polymer on the hair upon polymerization. The invention provides monomers, initiators, methods, and kits for use in treating hair with polymers.

This is a very elaborate and comprehensive patent with 149 claims. Most of the monomers used to treat the human hair are relatively high molecular monomers. They are mono, di and polyfunctional acrylate or methacrylate monomers, telechelic acryl or methacryl oligomers that are reacted over the hair using peroxide and/or photoinitiators that are activated with the help of hot curling irons and/or UV light. 
The final effect on the hair is to provide long lasting or permanent styling, anti-frizzing, hair repair, hair straightening, anti static, etc. The patent includes and describes methods to measure the various properties of the treated hair such as elasticity, shine/luster, break strength, hair fiber thickness, etc. In addition it presents substantiation data in the form curl retention data, photos of hair tresses subjected to the various treatments in the examples.
The patent does include data to demonstrate that the vinyl groups on the monomers and oligomers had reacted in situ.
EXAMPLE - FORMULA PREPARATION AND APPLICATION

In situ polymerization of acrylate and vinyl monomers on Hair. In this example, a solution was prepared containing the pentaacrylate ester SR.9041 (Sartomer) (1% w/w), a free radical photoinitiator (1% w/w) KT046 (Sartomer) (1% w/w), propylene glycol (2.25% w/w), and denatured ethanol (95.6% w/w). This solution was applied to human hair and curled with a hot curling iron under UV irradiation using a Black Lamp UV source (λ= 365 nm, intensity = 7000 μW/cm2). The hair was irradiated for approximately 20 seconds during the curling process and approximately 30 seconds post-curl. As a control, the same procedure was performed on a second hair sample of equal size and type using a commercial styling product (Hot Set, Warren-Tricomi). The two hair samples were washed three times with water and the remaining curl was examined. The hair sample containing F2 showed dramatically increased curl retention. Additionally, the F2-hair sample demonstrated more elasticity and exhibited a much more natural feel than the hair treated with the commercial product.

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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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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