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ABSTRACT: Gentamicin sulfate (GS)-loaded poly(3-hydroxybutyrate-co-3-hydroxyvalerate)
(PHBV) devices were prepared for controlled-release of antibiotics. In this study, the effects
of thickness, hydroxyvalerate (HV) content, initial drug-loading ratio, and additive content on
the release profile have been investigated. The morphology of devices was examined with
scanning electron microscope (SEM) before and after iz vitro release; their highly porous sur-
face and cross-sectional were observed. It could be suggested that device would be affected
by the packing of the HV and additive content, which would depend on their structure. A
high performance liquid chromatography (HPLC) was used to detect and quantify the release
of GS from the device. The drug release from all the devices showed biphasic release pat-
terns, and some matrices released the incorporated antibiotic throughout 30 days with a near
zero-order release rate. The release patterns were shown to be changed by altering the thick-
ness, copolymer ratio, and additive content.
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Table 1. Preparation Conditions of GS-loaded
PHBY Devices

GS ratio polymer drug additive thickness

batch "oy T @ %) (mm)
F1 5 0.95 0.05 - 0.1
F2 10 0.90 0.10 - 0.1
F3 20 0.80 0.20 - 0.1
F4 5 0.95 0.05 - 0.2
F5 10 0.90 0.10 - 0.2
F6 20 0.80 0.20 - 0.2
M7 10 0.09 0.01 - 0.3
M8 10 0.27 0.03 - 09
M9 10 0.45 0.05 - 15
M10 10 0.90 0.10 - 30
M1l 10 1.35 0.15 - 45
Mi12 5 0.95 0.05 - 30
M13 20 0.80 0.20 - 3.0
Mi14 10 0.85 0.10 HPC(5) 3.0
M15 10 0.80 0.10 HPC(10) 3.0

F1 to F6; different initial drug-loading and film thickness. M7
to Ml11; different matrix thickness. M10, M12, and M13; differ-
ent initial drug loading. M14 and M15; different additive ratio.
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Figure 1. The chemical structure of poly-

(3-hydroxybutyrate- co-3-hydroxyvalerate) (PHBV).
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Figure 2. X-ray diffraction patterns of (a) D300G, (b)
D600G, (c) 10% GS/D600G mixture, and (d) 10% GS/
10% HPC/D600G mixture.
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Figure 3. SEM micrographs of (a) GS, (b) D600G powder, (c) surface of GS/D600G film, (d) surface of GS/D600G
matrix, and (e) cross-section of GS/D600G matr_ix.
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Figure 5. Bacterial inhibition zone test with different
matrix thickness (8-day release; 10% GS loading). SH
(Standard high; 1 mg/ml), SL (Standard low, Q.1 mg/
mL), 0.1 mm (F2), 0.3 mm (M7), 0.9 mm (M8), 15
mm (M9), and 3.0 mm (M10).
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Figure 8. Bacterial inhibition zone test with PHBV
matrices of different drug loading ratio (8-day release).
SH (Standard high; 1mg/mL), SL (Standard low;
0.1 mg/mL), 5% (M12), 10% (M10), and 20% (M13).
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Figure 9. Effect of HV content on the GS release
profiles (F2: 0.1 mm thickness).
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