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Objectives: Demonstrate the formation and the chemical principle of calcium phosphate/gelatin nanocomposite.1
Equipment and Materials:
A 50 mL beaker, stirring bar, magnetic stirrer, 15 mL of trisodium phosphate (1 mol/L, pH 13),  15 mL of gelatin containing calcium chloride (2g of gelatin in 15 mL of 1.5 mol/L calcium chloride, pH 4.3), a pH electrode, a pH meter and a titrator. The last three are optional.
Introduction:

Calcium phosphates are the main chemical ingredients of tooth and bone.  Nanocomposites of calcium phosphate and gelatin have potential applications as dental and bone replacement materials.2 A simple method of preparing these nanocomposites by precipitation from aqueous solutions will be demonstrated. This method can produce homogeneous, nanoparticles of calcium phosphate that can potentially have a strong interaction with organic interfaces found at tooth and bone sites.3
.

Procedure:

1. Fifteen mL of trisodium phosphate is added slowly to 15 mL of gelatin containing calcium chloride, pH 4.3. Initially, the pH of the solution increases as the phosphate is added. The formation and precipitation of the composite are followed by the decrease of pH in the solution and the white precipitation of the composite.

2. The precipitate is separated by filtration or centrifugation and then dried.
Chemical Reactions and Illustrations:

When a highly concentrated gelatin containing calcium chloride solution is mixed with a highly concentrated trisodium phosphate solution, a gel of calcium phosphate/gelatin is formed which then dries to a composite containing nanoparticles of calcium phosphate in a gelatin matrix.2 The reaction is illustrated in the following reaction,
3 CaCl2 + 2 Na3PO4 + gelatin → Ca3(PO4)2/gelatin + 3 NaCl.
Instructor’s Note and Data: 
Solubility of gelatin depends on the pH, calcium and phosphate concentrations. When a trisodium phosphate solution is added to a gelatin/calcium solution, the calcium phosphate precipitates together with gelatin. This nano calcium phosphate precipitate (50 nanometers) has close interaction with gelatin as determined by scanning electron microscopy. The properties of nanocomposites can be controlled by the concentrations of calcium, phosphate and gelatins. The incorporation of other biopolymers and beneficial ingredients is possible.
Supplies and Equipments:
Chemicals, pH electrode, pH meter, magnetic stirrer and the titrator can be obtained from Thomas Scientific, P.O. Box 99, Swedesboro, NJ 08085. 
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