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were thus controlled. The differences between this study
and previous researches lies in the components diffusing
through polycation/polyanion layer. The water diffusion
through shell layer was influenced in this work to pro-
long the swelling and floating periods of core-shell por-
ous beads. On the other hand, most previous researches
focused on the controlled release of encapsulated drugs
but not on the floating behaviors.
The floating beads are proved to be biocompatible,

and can carry effective antibiotics when they were ap-
plied. The released tetracycline from core-shell beads
present clear antibacterial effects. According to the stat-
istical analysis, the C/X ratio significantly prolonged the
swelling (p < 0.005 from ANOVA test) and drug release
(p < 0.1 and p < 0.05 from ANOVA test). This supports
that the core-shell beads developed in this research can
continuously delivery antibiotics for a long period for a
certain period.

Conclusion
In this research, we developed core-shell floating beads
for GDDS with porous alginate core and a dense chito-
san/xanthan-gum shell layer. The compactness of the
shell layer in floating beads was controlled by adjusting
the ratios of anionic xanthan gum and cationic chitosan.
When the C/X ratio was 4:3 and 4:4, the shell layer
would be dense and would cause high resistance of mass
transfer under the water penetration. Thus, a low swell-
ing rate and a prolonged release was achieved. The ex-
perimental results proved the high biocompatibility of
the floating beads, and the anti-bacterial effects of beads
were also significant after the release for 4 h. This study
proposed the method to modify the properties of shell
layer, allowing the control of the swelling and release be-
haviors of floating beads.
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