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Alginate Beads as Controlled Release Polymeric Drug Delivery System
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The purpose of this paper is to explore the possible applicability of alginate beads as an oral
controlled release system of polymeric drugs. Cellulase was used as a model polymeric drug. The
release of cellulase from alginate beads was moderately affected by the ratio of cellulase to sodium
alginate and strongly affected by CaCly concentration. However, the release was not particularly
affected by the other factors such as sodium alginate concentration and curing time. The drug
was not released from alginate beads at pH 1.2, but was released continuously up to 8 hr at pH
6.8. At pH 6.8, the beads were swollen highly up to 3 hr, thereafter, were eroded into the bulk
solution up to 6 hr, completely. Drug release from the beads can be caused due to diffusion and
erosion of the matrix. Activity of cellulase was reduced when alginate beads containing cellulase
were stored in simulated gastric juice. Further investigation would be necessary to improve the
acid resistance of the beads. Since the release of cellulase as a model polymeric drug could be
controlled by the regulation of the preparation conditions of alginate beads, the alginate beads
may be used for a potential oral controlled release system of such polymeric drugs as polypeptide

drugs.
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NaAlgz ¢F3}, Extra pure, Junsei Chemical Co.,

Tokyo, Japan), calcium chloride(dihydrate, Extra
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pure, Wako Pure Chemical Ind. Ltd, Osaka, Japan)
£ ARgslg o, cellulase(13600 /@y (F)E
23 (Seoul, Korea)o. ZHE] AZuetr}. Cellulase
9] ArINHEE o2 0.625% 2B A AdERS =
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Seoul, Korea) 24g, ©HFpFAVEH(special grade,
Shinyo Pure Chemicals Co. Ltd, Osaka, Japan) 16g,
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(tetrahydrate, Sigma Chemical Co., St. Louis, MO)
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Spectrophotometer, USA) 5 Alg3lgom, W&
Aldg 02 Piston pump(CY 1-50 and CY 6-50, So-
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tier 6 pos. Model 91-0057, Kontron Instruments
Co., Basel, Switzerland)7} Fx]5o] i+ UV/VIS
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Figure 1—Weight changes of alginate beads during cu-
ring process in 0.1 M CaCl, solution. The ratio of cellu-
lase to NaAlg was 5:5 and 2% NaAlg was used in the
preparation of the beads.
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Figure 2—Weight changes of alginate beads before and
after drying, and water content (%) of hydrated beads.
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Figure 3—The effect of the ratio of cellulase to NaAlg
on the release of cellulase from alginate beads.
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Figure 4—The effect of CaCl; concentration on the re-
lease of cellulase from the alginate beads. The ratio of
cellulase to NaAlg was 5:5 and 2% NaAlg was used in
the preparation of the beads.
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Figure 5—The effect of curing time in 0.1 M CaCl; solu-

tion on the release of cellulase from alginate beads. The

ratio of cellulase to NaAlg was 5:5 and 2% NaAlg was

used in the preparation of the beads.

Key: Curing time: @; 05 hr, O; 1 hr, ®; 2 hr
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Figure 6—Percentage of swelling vs time for alginate
beads in simulated gastric juice (@) and simulated intes-
tinal fluids (O).
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Figure 7--Activity (@) and percentage (O) of cellulase
released from alginate beads in simulated intestinal
fluids.

swelling® %13 21 o] Foll= erosion®] Yo} 6A]7H
ZA3E Zo)i= alginate matrix’} 25 erosion¥ g}
t}. o] AAERE alginate beadsZHE]Q] FE9
H2 0. diffusion®} erosion mechanismel] ]3]}
dojdtiar Azten, ofEo] cellulased} Z& o
B2 234 A%de FMETE matrix?] ero-
siond] o & FFL g Aoz yZdAy.

HE5|0] U2 Cellulase2] &7t

Cellulase$} NaAlgZ 5: 52 Hlg 3o 0.1M
CaChZE 1At 78HAl7) Azx3te] TE alginate
bead & A 29X WEAPS AASI 9F Az
t4o2 2miE #H3 cellulased] 7A@ Yo wh
g 97t =33 A Fig 73 2gtch oo Bi=

J. Kor. Pharm. Sci, Vol. 23, No. 1(1993)

A%

Table 1—Stability of Alginate Beads Containing Cellulase
in Simulated Gastric Juice

Residént Time

(min)

Activity (unit/g) 9150 7331 4819 2875 1679
Remaining % 100 80.1 52.7 314 183
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