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ABSTRACT

The aims of this study were to prepare chitosan-polyacrylic acid interpolymer
complex and to use it as a polymeric osmotic agent for push-pull osmotically
controlled release tablets of a model drug, felodipine. The interpolymer complex of
chitosan (CS) and polyacrylic acid (PAA) was prepared with different ratios of CS to
PAA and molecular weight (MW) of CS. The CS-PAA complex obtained was
characterized and evaluated for swelling characteristics. The results showed that both
polymer ratios and MW of CS affected the swelling property of the complex. To

prepare the push-pull osmotically controlled release tablets (PPOT), the bilayered
tablets with the drug and polymer layer were prepared as cores by double compression
method. The drug layer contained felodipine, polyethylene oxide (PEO) and the
polymer layer contained CS-PAA complex. The cores were coated with 3% wi/v
cellulose acetate in acetone. The coated tablets were drilled by CO, laser equipment to
obtain the drug delivery orifice with a diameter of about 0.5 mm. The effects of the
ratios of CS to PAA, type of plasticizers, tablet weight, and compression forces on
release characteristics were investigated. The drug release from PPOT exhibited zero-
order kinetics and could be prolonged up to 12 or 24 h with regard to polyethylene
glycol 400 (PEG 400) or dibutyl sebacate (DBS), used as plasticizer, respectively.
With DBS, the increase in tablet weight resulted in the decrease of drug release rate.
The compression force had no effect on drug release of PPOT. A response surface
methodology was employed to determine the optimum formulation of PPOT to
achieve the desired drug release. The optimized composition of the PPOT was 50 mg
of PEO, 15 mg of CS-PAA complex, 10 mg of KCI, 15% w/w of PEG 400, and 12%
coating weight gain. The optimized formulation exhibited drug release conforming to
the criterior of USP 28 for felodipine extended release tablets. The mathematic model
related to extrusion rate and erosion rate for describing the drug release mechanism
showed a good correlation between predicted and observed value.
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