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ABSTRACT

The aims of this study were to prepare alternative hydrogels of chitosan-
polyacrylic acid:hydroxypropyl methylcellulose (CS-PAA:HPMC) and to use them as
osmogents for the development of propranolol controlled-porosity osmotic pump
tablets (CPOP). A response surface methodology was employed in order to determine
the optimum membrane compositions on the in vitro release conforming to the criteria
of USP 28. The micro/nanoporous CPOPs fabricated with cellulose acetate (CA)
coating containing PVP K30 or PVP K90 as pore formers released the drug up to 70%
by a zero-order kinetic over a prolonged period of time regardless of environmental
conditions. The drug release was dependent on the molecular weight of PVP, PVP
content and membrane weight increase. Only PVP K30 provided the desired release
profile for both 12 and 24 h. The alternative hydrogels of CS-PAA:HPMC were
prepared in order to be used as osmogents. The molecular weight of CS and the ratios
of CS-PAA and HPMC influenced the swelling behaviors of the hydrogels. The CS-
PAA:HPMC at the proportion of 1-1:1 was selected for the development of CPOPs
with the CA coating containing 60% PVP K30 as a pore former and 10% PEG 400 as
a plasticizer. The in vitro drug releases achieved the zero-order kinetics and the in vivo
absorption profiles of the drug were prolonged. The pharmacokinetics of propranolol
CPOPs were evaluated in pigs using a 3-way crossover study design in order to
explore the relationship between in vitro dissolution and in vivo absorption. The
results of the present study have demonstrated that the bilayered CPOP containing
20 mg of CS-PAA:HPMC at 8% coating level provided the in vitro releases more than
10% and 37% at 1 h and 3 h, respectively, and revealed comparable in vivo availability
of propranolol in pigs, comparing with commercial immediate-release tablets. In
conclusion, CPOPs with ternary mixtures of CS-PAA:HPMC as osmogents are
feasible for controlling the drug release both in vitro and in vivo conditions. The
results could provide useful information for the development of CPOPs for industrial
purposes in particular.
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