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Development of Gastroretentive Drug Delivery System for Losartan
Based on Hydroxyethylcellulose and Chitosan
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The aim of this study was to develop a novel gastroretentive drug delivery system
(GRDDS) for administering Losartan. Swellable and floatable GRDDS tablets
combining hydroxyethylcellulose 250HHX (HEC 250HHX) and Chitosan of different
viscosity grade were prepared at various compression pressures for evaluating
swelling characteristics and floating capacity (floating lag time and floating duration)
in simulated gastric fluid (SGF) and de-ionized water (DIW). Then sodium
bicarbonate used as a gas-generating agent was incorporated in the tablet to
evaluate the potential improvement of floating capacity. Losartan was thus
incorporated into optimized formulations for drug dissolution characterization.
Tablets floated in a short time when used 0.25 ton compression pressure. Most of
them floated within 15 minute when used 0.5 ton compression pressure. All of them
were unable to float when used 1 ton compression pressures. As a result, the
optimal compression pressure was 0.5 ton.

Results demonstrate that the floating lag time was declined while the content of
chitosan increased. Floating lag time was shorter when used low viscosity chitosan
than high viscosity chitosan. When the proportion of HEC 250HHX and Chitosan
were 9:1, the floating lag time and floating duration was shorter than other
proportion. When the combination of HEC 250HHX and chitosan were 5:5, exhibited
shorter floating lag time and the floating duration was longer than 8 hour.
Incorporating 20 mg and 40 mg sodium bicarbonate into formulations exhibited a
short floating lag time(less than 1 min) and increased floating duration had
prolonged GRT for 16 to 24 hour in SGF.

The matrix of HEC 250HHX and Chitosan of different viscosity grade swelled to 2cm
after 6 tol12 hour immersed in SGF. The diameter of those tablets were larger than
2 cm, result in the gastroretentive effect. Although some formulations swelled in
DIW, the swelling ratio was less than that in SGF. The swelling ability was declined
while the content of chitosan increased. When the proportion of HEC 250HHX and
low viscosity chitosan were 3:7, the tablet disintegrated immediately.

The results of the in vitro dissolution test demonstrate that the combination of HEC
250HHX and chitosan in the ratio of 5:5 exhibited the best swelling capacity, and
Losartan sustained release from this matrix.

In conclusion, the developed gastroretentive dosage form composed of HEC and
chitosan in the ratio of 5:5 possessed significantly swelling potential for longer
gastric retention with sustained drug release characteristics.

Although crosslinked Chitosan-HEC hydrogel swelled in SGF, it was not able to
control the drug release.



