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ABSTRACT

A sole modified mungbean starch, carboxymethyl mungbean starch (CMMS),
and two dual modified mungbean starches, hydroxypropyl carboxymethyl mungbean
starch (HPCMMS) and carboxymethyl hydroxypropyl mungbean starch (CMHPMS),
were prepared and their physicochemical and pharmaceutical properties as a
controlled release matrix were investigated. The degrees of substitution (DS) were
0.25, 0.27 and 0.31 for CMMS, HPCMMS and CMHPMS, respectively, while the
molar substitutions (MS) were 0.05 and trace for HPCMMS and CMHPMS,
respectively. Scanning electron microscopy (SEM) and X-ray diffraction (XRD)
showed that the reactions did not significantly alter the granule appearance and the
crystallinity. All three modified starches were water-soluble. = The apparent
viscosities, determined at a shear rate of 100 s™, were in the order of CMMS >
HPCMMS > CMHPMS. The water uptake of HPCMMS was similar to that of
CMHPMS and was slightly higher than that of CMMS. CMMS and HPCMMS were



chosen for further study as hydrophilic matrix (HM) in the formulation of controlled
release tablets using chlorpheniramine maleate (CPM) as a model drug.
Tablets (250 mg) containing 8 mg CPM and 15, 30 or 45% HM were prepared by
direct compression (DC) or wet granulation (WG) using lactose as a diluent. The
dissolution studies of tablets were carried out according to USP protocol in 0.01 N
HCI and phosphate buffer pH 7.4 media. The controlled release target ranges of CPM
release were 20-50% in 3 h, 45-75% in 6 h, more than 75% in 12 h. The results
showed that tablets prepared by WG with 30% HM or more exhibited controlled
release potential, while those prepared by DC generally did not show controlled
release property, except for tablets containing 45% HPCMMS in which the targeted
profile was observed. The mechanism of controlled release was diffusion and erosion
in phosphate buffer pH 7.4 medium, while results from 0.01 N HCI medium
suggested that the drug release occurred mainly through diffusion. Stability test on
WG tablets with 30% modified starch, stored for 1-, 2- and 3-month periods at 30 °C
and 65% RH, showed that controlled release ability deteriorated after two months of
storage, with the exception of 30% HPCMMS-CPM tablets which retained the
targeted release profile when tested in 0.01 N HCI medium at any period of study.
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