Controlled release of water soluble vitamins from chitosan films prepared in electric field
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The release of vitamins from polyelectrolyte networks is controlled by the macromolecular structure of the carrier as defined by the degree of crosslinking, the degree of swelling and related parameters. It also depends on the interactions between the vitamin and the polyelectrolyte, which often have electric origin.

The aim of the present research is to investigate the effect of electrical treatment of chitosan films on the vitamin release properties. Thiamine, riboflavin and ascorbic acid were incorporated in the chitosan network by dissolving together with the chitosan in an acetic acid solution. Then the films were prepared by casting from a solution and they were left to dry in DC electric field. The electric treatment during the drying process was carried out by using a point-to-plane three-electrode corona discharge system. The experimental set up of the system consisted of a corona electrode (needle), a grounded plate electrode and a grid placed between them. The samples were placed on the grounded plate electrode and were treated for 24 hours under normal relative humidity of (45% - 55%), at room temperature of about 25oC, and atmospheric pressure of 101.3kPa. Positive or negative 5kV voltages were applied to the corona electrode. 1 kV voltage of the same polarity as that of the corona electrode was applied to the grid. Etalon films, dried at room conditions (without DC electric field to be applied), were also prepared. After drying, the films were cross-linked by glutaraldehyde. To improve the controlled release properties of the films, alginate was further coated on the film surface. The vitamin loss during the cross-linking process and the controlled release at different pH solutions were studied by UV-vis absorption spectroscopy. The morphology and macromolecular structure of the chitosan films were examined by Scanning Electron Microscopy (SEM).
The equilibrium degree of swelling of chitosan films was sensitive to pH. The increase of the pH led to decrease of the equilibrium degree of swelling. The presence of electric filed increased the swelling under acidic conditions at pH 1.
The electric filed and its polarity affected controlled release profiles, changing the delivery rate and the amount of the released vitamins.
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