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Control of Drug Release by Poly 5-hydroxybutyric Acid
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Department of Chemical Engineering, Chosun University

ABSTRACT

Using PHB biopolymer as polymer matrix, the release mechanism of a model drug, silver
sulfadiazine was studied, The release behavior actually conformed with the Higuchi’s diffusion
controlled model. The release rate was delayed with an increasing proportion of PHB, whereas
decreased as glycerine concentration incresed. The release rate was increased as the polymer

matrix thickness increased,
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Fig. 1. Apparatus for the dissolution test. [A:
digital thermometer, B: burette, C:
injection, D: phosphate buffer solution
(pH 7.4), E: acryltemplet / magnetic
bar, F: water bath, G: stirring motor]
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Table 1. Composition of polymer matrix forming solution(wt%)

TYPE I I Il

CONTENTS i i il v v vi vii Vil ix X

POLY B-HYDROXY 10 15 20 15 15 15

BUTYRIC ACID

SILVER 10 10 10 10

SULFADIAZINE

GLYCERINE 40 20 30 40 50 60 40 40

DIMETHYLSUIL 40 35 30 55 45 35 25 15 35 35

FOXIDE

POLYMER

MATRIX 3.0 3.0 2.2 1.0

THICKNESS(mm)
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Fig. 2. Amount of drug release versus time
for polymer matrix containing the diff-
erent concentrations of poly A-hydro-
xybutyric acid.

[i: 10wtZ, ii: 15wt%, iii: 20wt% ]
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Fig. 3. Amount of drug release versus square
root time for polymer matrix containing

the different concentrations of poly 5-

hydroxybutyric acid.
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. Amount of drug release versus square
root time for polymer matrix containing
the different concentrations of glycerine.
liv: 20wt%, v: 30wt%, vi: 40wt%, vii:
50wt%, vii: 60wt%
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Fig. 5. Change of drug release amount accor-
ding to the polymer matrix thickness.
[ii - vi: 3.0mm, ix: 2.2mm, x: 1.0mm]
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Table 2. Release rate constant(k) and correlation coefficient(r) for the polymer matrix

CONTENTS TYPE RELEASE RATE CORRELATION
CONSTANT,K (mg / cni - sec'?) COEFFICIENT, ¢
POLY B-HYDROXY i 10 20.0972 0.9961
BUTYRIC ACID I i 15 20.5771 0.9924
(wt%) iii 20 22.7598 0.9923
v 20 15.9798 0.9946
v 30 17.8415 0.9969
GLYCERINE {I Vi 40 20.5771 0.9924
(wt%) vil 50 22,8356 0.9911
viil 60 25.7947 0.9913
POLYMER ii,vi 3.0 20.5771 0.9924
MATRIX I,V ix 2.2 19.5647 0.9926
THICKNESS(mm) X 1.0 15.2900 0.9947
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