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Fragrance friendly and cost effective antiperspirant actives and method of making the same
Abstract
A cost effective process is provided for making stable, efficacious, amino acid and polyhydric alcohol free concentrated aqueous aluminum zirconium salt solutions. Absence of amino acid, low iron content and low trace metal impurity levels improve compatibility with fragrances and minimizes the probability of the product color change and possibly fabric staining significantly. The novel aluminum zirconium actives also minimize iron contribution to underarm area that supports growth of microflora which is responsible for axillary malodour by the biotransformation of nonodorous precursors present in perspiration. The astringent complexes of the present invention may be obtained in solution or dry powder form. As a result, the complexes are satisfactory for use in any of wide variety of conventional antiperspirant forms. 

The following examples illustrate a novel process used to prepare low iron, glycine free aluminum zirconium actives details of which except as recited in the appended claims, are not to be construed as limitations. 

Example 1 – Aluminum Zirconium Actives Preparation

7917 gms of basic aluminum chloride solution (% Al 9.03, % Cl 6.59) having Al/Cl atomic ratio of 1.80:1 and anhydrous solids content of 29.54% was heated to reflux temperature and 3084 gms of zirconium oxychloride (ZOC) solution (% Zr 9.45, % Cl 7.35) was added slowly to maintain clarity of the reacting solution over a 3 hour period and the solution was refluxed for one hour after the addition of ZOC was completed. The solution was filtered and analyzed. About 5100 gms of solution was spray dried at an outlet temperature of 240o F. Chemical analysis of solution and powder were as follows: 


	Solution 
	% Al 6.32, % Zr 2.58, % Cl 7.11, Al/Zr atomic ratio 8.44, iron 18 ppm, M/Cl atomic ratio 1.31, pH of 15% w/w solution 3.60, % A.S. 26.44 

	Powder 
	% Al 19.0, % Zr 7.85, % Cl 19.99, Al/Zr atomic ratio 8.34, iron 49 ppm, M/Cl atomic ratio 1.40. % A.S. 78.93. The micronized powder had a particle size of 97.56% less than 10 .mu.


Example 2 – Aluminum Zirconium Actives Preparation

The same procedure was followed as in Example 1 except that metals to chloride ratio was targeted to be 1.62 to make aluminum zirconium penta salt. 8670 gms of basic aluminum chloride solution having Al/Cl atomic ratio of 1.95:1 (% Al 9.66, % Cl 6.49, anhydrous solid content of 31.31%) was brought to reflux and 1670 gms of zirconium hydroxy chloride (ZHC) solution (% Zr 18.24, % Cl 12.95, Cl/Zr atomic ratio 1.86) was added over 3.25 hours and the final solution was refluxed for an additional hour. The final solution was spray dried and micronized. Chemical analysis of the solution and the powder were as follows: 


	Solution 
	% Al 7.99, % Zr 2.82, % Cl 7.14, Al/Zr atomic ratio 9.75, M/Cl atomic ratio 1.62, % A.S. content 31.7%, iron 23 ppm 

	Powder 
	% Al 20.7, % Zr 7.32, % Cl 18.0, Al/Zr atomic ratio 9.74, M/Cl atomic ratio 1.66, anhydrous solids content 81.9%, iron 40 ppm


The glycine free aluminum complexes are suitable to formulate antiperspirant formulations. Skin irritation tests revealed that the salts had comparable irritation scores as conventional antiperspirant salts. 

In addtion, based on work with 14 different fragrances from nine different suppliers, it can be stated that amino acid free low iron penta and octa salts having low trace metal impurities result in less discoloration then tetrasalt after four weeks of shelf aging at 45o C. The color assessments were made visually as well as instrumentally.
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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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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