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ABSTRACT
208815

The purpose of this study was to investigate the use of complexes between propranolol HCl
(PPN) and magnesium aluminum silicate (MAS) as drug reservoirs for modifying drug release from
hydroxypropyl methylcellulose (HPMC) matrix tablets. PPN was a cationic amine drug, whereas MAS
was a negatively charged clay with a silicate layer structure. The PPN-MAS dispersions at different pHs
were prepared and characterized. Physicochemical properties and in vitro PPN release of the PPN-MAS
complexes were investigated. The HPMC matrix tablets containing the PPN-MAS complexes as drug
reservoirs were prepared and evaluated. Factors affecting physical properties and drug release of the
matrix tablets, such as compression force, HPMC viscosity grade and calcium ion added, were also
examined. The results presented that the PPN-MAS dispersions at various pHs caused the formation of
flocculates with a different particle size, zeta potential and amount of PPN adsorbed. The complexes
were formed via cation exchange, hydrogen bonding and water bridging mechanisms and PPN could
intercalate into the MAS silicate layers. In vitro drug release studies demonstrated that the kinetic release
can be described using the particle diffusion controlled model, suggesting that drug release was
controlled by diffusion of the drug in aqueous channels in the particle matrix of the complexes. The
complexes provided a sustained-release of PPN in acidic medium and neural media. The preparation pH
of the complexes did not influence the release of PPN; the important factors affecting drug release were
particle size, percentage of drug loaded in the complexes and the type of release medium. The HPMC
matrix tablets containing the complexes could be prepared by a direct compression method. The tablets
containing the complexes showed lower drug release rate than those containing PPN powder, suggesting
that the drug release was controlled by the complexes as drug reservoirs. Moreover, the release of drug
from the tablets could be described using matrix diffusion and polymer swelling controlled mechanisms.
Increasing HPMC viscosity grade and compression force caused a decrease in drug release rate.
Additionally, the presence of calcium ions in the tablets obviously increased the drug release rate in an
acidic medium due to the slower erosion of the tablets that calcium ions could exchange with PPN in the
complexes. These findings suggested that the PPN-MAS complexes showed strong potential for use as

drug reservoirs in the polymer matrix tablets intended for modified release of drug.
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