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ABSTRACT

This research was aimed to develop morphine sulfate sustained release tablets (30 mg). Factors affecting
drug release were investisated, ie., type of polymer (Hydroxypropylmethylceliulose, HPMC and Xanthan
gum), ratio of polymer (15, 20, 30 and 50% w/w), direct compressible diluent (Avice! PH 102 in combination
with Starch 1500 and Tablettose), dissolution medium (pH 1.2, pH 6.8 and pH 1.2 for 2 hrs and pH 6.8 for 10
hrs), and compression force (10, 20 and 40 Kgf/cmz). The preparation method was direct compression, and
hydraulic press was used for tablet preparation. 1% of magnesium stearate was used as lubricant. The tablet
weight was kept constant at 250 mg. The results showed that the hardness of the tablets using HPMC was
higher than those prepared from Xanthan gum. Similar results were obtained to tablets using Avicel PH 102 and
Starch 1500 as diluent compared to those using Tablettose. The thickness of the tablets was reduced in all
formulations when compression force was increased. When the ratio of polymer was increased, the release rate
of morphine was decreased. It was found that the release rate of tablets using HPMC was slower than those
using Xanthan gum, specifically when lower ratios were employed (15 and 20%). The release rate of tablets
prepared from Avicel PH 102 with Starch 1500 as diluents was slower than those prepared from Tablettose.
However, it was found that, compression force had no effect on the release rate of tablets. Morphine was
released from the matrices faster in acid medium (pH 1.2) compared to basic medium (6.8). When Higuchi
equation and zero-order release model were applied to fit the release rate of tablet from 30-360 minutes, the
refease rate was found to fit Higuchi equation rather than Zero order release. About 20-90% of morphine was
released and coefficient determined (r* ) were in the range of 0.986-0.999. When compared the released rates to
commercially available morphine sulfate sustained release tablet (MST Continus®), it was found that two

formulations gave similar release profiles and similar release rate when Higuchi equation was applied.





