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Abstract-—For the controlled release of drug, beads were prepared using sodium alginate which is bioerodible natural po-
lymer. Drugs which have different ionic charge, sodium salicylate and lidocaine - HCI, were loaded into beads via swelling
loading method. The surface of beads was modified by ultra-violet crosslinking. chitosan coating and glutaraldehyde cross-
linking, respectively. To examine the effects of ionic charge of drugs and surface modification on release characteristics.
release experiments of sodium salicylate and lidocaine - HCl from unmodified and three modified beads were carried out.
Released amount of anionic drug, sodium salicylate was increased with the increase in the amount of alginate in bead, due
to ionic repulsive force between anionic charges of alginate and sodium salicylate. For the case of cationic drug, lidocaine
HCI. released amount is decreased with the increase in alginate concentration for electrostatic attractive force between al-
ginate and lidocaine - HCl. Among the three surface modified beads, surface crosslinking with glutaraldehyde beads showed

zero-order release kinetics for both anionic and cationic drugs.
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Fig. 1. Schematic diagram of drug release experiment apparatus.
1. Direct stirrer
2. Water bath

3. Spectrophotometer
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Fig. 2. Fraction released of sodium salicylate from alginate beads.
(a) 2% alginate beads, (b) 3 % alginate beads, (c) 4% alginate
beads.
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Fig. 3. Release rate of sodium salicylate from 2 % alginate beads as
a function of time.
(A: alginate bead, B: U.V. crosslinking bead, C: chitosan coat-
ing bead, D: G.A. crosslinking bead)
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Fig. 4. Release rate of sodium salicylate from 3% alginate beads as
a function of time.
(A: alginate bead, B: U.V. crosslinking bead, C: chitosan coat-
ing bead, D: G.A. crosslinking bead)
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Fig. 5. Release rate of sodium salicylate from 4 % alginate beads as
a function of time.
(A: alginate bead, B: U.V. crosslinking bead, C: chitosan coat-
ing bead. D: G.A. crosslinking bead)
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Fig. 6. Fraction released of lidocaine - HCI from alginate beads.
(a) 2% alginate beads, (b) 3 % alginate beads, (c) 4 % alginate
beads.
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function of time.

(A: alginate bead, B: U.V. crosslinking bead, C: chitosan coat-
ing bead. D: G.A. crosslinking bead)
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Fig. 8. Release rate of lidocaine - HCI from 3 % alginate beads as a
function of time.
(A: alginate bead, B: U.V. crosslinking bead, C: chitosan coat-
ing bead, D: G.A. crosslinking bead)
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Fig. 9. Release rate of lidocaine - HCI from 4 % alginate beads as a
function of time.
(A: alginate bead, B: U.V. crosslinking bead, C: chitosan coat-
ing bead. D: G.A. crosslinking bead)
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