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Research Duration : 2 years (1 June 2005 — 31 May 2007) 1903?5

A multiple-unit floating drug delivery system (FDDS) based on gas formation technigue
was developed in order to prolong the gastric residence time and to increase the overall
bioavailability of the dosage form. The system consists of the drug-containing core pellets
prepared by extrusion-spheronization processes, which are coated with double layers of an inner
gas generating layer (sodium bicarbonate) and an outer gas-entrapped polymeric membrane.
Theophylline was used as a model drug. The mechanical properties (puncture strength and
elongation) of acrylic polymers (Eudragit® RL 30D, RS 30D, NE 30D) and ethyicellulose were
characterized with a puncture test in the dry and wet state for screening suitable films for the
FDDS. Ethylcellulose was a mechanically weak and low flexible polymer. It might easily rupture
upon CO, formation.v The acrylic polymers were chosen as a gas-entrapped polymeric membrane
according to their high flexibility. Only the system using Eudragit® RL 30D as a gas-entrapped
polymeric membrane could float. The time to float decreased as amount of the gas generating
agent increased and coating level of gas-entrapped polymeric membrane decreased. The
optimum system could float completely within 3 minutes and maintained the buoyancy over a
pefiod of 24 hours. The drug release was sustained and linear with the square root of time.
Increasing coating ltevel of gas-entrapped polymeric membrane decreased the drug release.

The single-un_it FDDS (tablets) was-also prepargd. The system consists of drug-containing
core tablet which coatéd}with protective layer, gas generating layer and gas-entrapped polymeric
mt_ambrane, respectively. The effect of formulation variableé such as method of core tablet
preparation, amount of gas generating agent and gaé-enfrapped polymeric membrane level on
floating abilities and drug're!ease were investigated. The results demonstrated that the floating
tablet containing core tablet prepared by direct compression had shorter time to float and faster
drug release than that containing core tablet prepared by wet granulation. Increasing amount of
gas generating agent did not affect time to float but increased drug release while increasing level
of gas-entrapped polymeric membrane increased time to float and retarded drug release.

The results suggested that the FDDS developed in this study achieved both the rapid
floating and the sustained druQv release properties and were promising as a carrier for gasfroretentive

DDS.





