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ABSTRACT

The characteristics of controlled drug release were studied for a biodegradable drug delivery system.
A biodegradable chitosan matrix was prepared after swelling chitosan with 10%-acetic acid and
adding sulfadiazine. The release behavior of sulfadiazine from the chitosan matrix was studied using
the Higuchi’s diffusion controlled model in phosphate buffer solutions of pH 7.4 and pH 1.2. The drug
release time was delayed by increasing the content of sulfadiazine. The drug release at pH 7.4 was
more delayed than that at pH 1.2. The reason is that chitosan has greater swelling abilities at low pH
than at high pH. The apparent release rate constant(K) increased as the concentration of drug in-
creased. In short, the formulation the biodegradable chitosan matrix to suppress the burst effect of drug
release mechanism, which led to a sustained release pattern.
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Table 1. Composition of Chitosan Matrix Form-

ing Solution.
Chitosan Sulfadiazine 10%._ Matrix thickness’
Type ® %) Acetic (mm)
acid(mL) pH 74 pH 12
@ 1.0 5 10 265:0a  2.65:0a
® 10 15 10 265:00 2650w
© 1.0 25 10 265:0@  2.65+aa

' Drug weight % in 10mg of phosphate buffer solution{pH
74and pH 1.2)
?Mean * standard deviation(n=3)
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Fig. 1. Schematic diagram of the apparatus for determining drug release rate.
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Fig. 2. Amount-of drug release versus time for
chitosan matrix containing the different
concentrations of sulfadiazine [@ Swt%, ®
15wt%, © 25wt%] at pH 74.
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Fig. 3. Amount of drug release versus square root
of time for chitosan matrix containing the
different concentrations of sulfadiazine
(& 5wt%, © 15wt%, © 25wt%] at pH 7.4.
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Fig. 4. Amount of drug release versus square root
of time for chitosan matrix containing the
different concentrations of sulfadiazine
[@ 5wt%, © 15w1%, © 25wt%] at pH 1.2
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Table 2. Apparent Release Rate Constant(K) and
Correlation Coefficient(¥) for Chitosan

Matrices.
Apparent release Correlation
PBS Type rate constant, coefficient,
Klmg/cm® days"?) T

@ 19.03 09964

pH 74 ® 2731 09979

© 3267 09959

@ 3021 09984

pH 1.2 ® 3767 09991

© 43.20 09957

Table 3. Linearly Release Time Range from Plot-
ting the Cummulative Amount of Drug
Release Versus Square Root Time,

PBS Type Linearly release time range(days)
@ 1~5.1
pH 74 ®© 1~80
© 1~104
@ 1~20
pH 12 ® 1~40
© 1~56
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