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Hair treatment composition containing a combination of three different film-forming hair-fixing polymers
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Abstract
The hair treatment composition for providing a flexible long-lasting hair fixing contains a combination of at least three film-forming, hair-fixing polymers. This hair treatment composition contains at least one amphoteric polymer, at least one anionic polymer and at least one nonionic vinyl lactam homopolymer or copolymer. The at least one amphotenc polymer is formed from at least one monomer, which has at least one neutralized or non-neutmlized acid group, and from at least one other monomer, which has at least one neutralized or non-neutralized amine group. The anionic polymer is built up from at least one radically polymerizable ethylenicaily unsaturated carboxylic acid, such as acrylic or methacrylic acid.

Formulation Example - Hair Spray Formulations

The following hair spray composition A is an example of the hair spray compositions of the invention. Compositions B, C and D are comparative examples. These four hair spray compositions are tabulated in Table I below:
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1Octylacrylamide/acrylic acid/butylaminoethylmethacrylate/methylmethacrylate/hydroxypropylmethacrylate copolymer - sold by The National Starch Co.

2Ethylacrylate/acrylic acid/N-tert.-butylacrylamide copolymer – sold by BASF
FORMULA PREPARATION

In a glass beaker, at room temperature weight in the ethanol, water and triethyl citrate then add the Amphomer® powder and stir to disperse. Add the Ultrahold® and stir to disperse the powder, add the PVP/VA copolymer and stir to dissolve. Add the aminomethylpropanol to neutralize the solution and dissolve the powders. A clear solution is obtained. Add Peg-12 dimethicone and fragrance and mix to homogenize. 


The wave stability (curl retention measurements) of hair strands treated with exemplary composition A according to the invention, with the comparative exemplary composition B and untreated hair strands (in a water wave) was measured. Three uniform standardized groups of counted hair strands were used for each measurement. The counted hair strands in each group had 100 individual hairs (European hair, 16.5 cm long, average diameter of 76.3 .mu.m from Kerling Co.). The measurements were performed on simple bleached hair strands after washing them twice with a standard shampoo (10% sodium lauryl ether sulfate, 4% NaCl). The dried strands at 20oC and 65% relative humidity were wound on spiral curlers and weighted with a 10 g weight. Then they were treated with 100 micro liters of the composition to be tested and dried over night at 20oC and 85% relative humidity. The dried strands were removed or unwound from the rollers, weighted with a 50 mg weight and suspended in an atmosphere with 85% relative humidity at 20oC. The time for the hair locks to stretch to 10 mm was measured.

Results and Substantiation
The following Table II showing the results of the measurements shows that already very slight amounts (only about 0.05 percent by weight) of a combination of anionic and nonionic hair-fixing polymers provide a clear definite extension of the permanence of the hair-fixing action of the amphomer at comparatively high relative humidity (85%). The amounts used (0.05 percent by weight) are so small that a noteworthy increase of fixing strength does not occur. Surprisingly without increase of the fixing strength a definite extension of the fixing duration occurs. Probably in some way the resistance of the polymer film to moisture and/or softening occurs. The holdability or permanence of the standard composition B with only one polymer is doubled in comparison to the untreated hair strands for a 10 mm suspension. The composition A according to the invention shows an additional 89% increase or extension in the hold or permanence of the hair fixing. The two-component compositions C and D only provide slight improvements. The three-component composition A has an unexpected synergistic effect in regard to the extension of hold in comparison to compositions C and D containing two components.
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Laboratory Needs:

Formulation: Pyrex glass beakers, heat insulated gloves, safety goggles, pH indicator paper or probe, spatulas, storage jars, aluminum foil.

Laboratory Equipment: A Minolta Spectrophotometer CM-3700d, an overhead 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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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 liquids and severe burning may occur.

· Do not breath fumes

· Wear gloves and goggles
· Ethanol is a flammable liquid. Formulate away from any sources of ignition in well ventilated hood

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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