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Abstract: Theinitiad burst of drug release is an important role in the controlled delivery of drug having high toxicity and
narrow thergpeutic ranges. Nanosphere composed of monolayer could not achieve precisdy controlled drug release because
of the initid burst of drug on surface. In this study, double layered nanosphere was prepared for sustained drug delivery
without initia burst. Double layered nanosphere composed of dextran and PLGA was fabricated by using conventiona
W/O/W double emulsion method. To control surface tension on the outer layer of nanospheres, PVA was used as a surfactant.
Release behavior of dextran as model drug was observed as the 31 mm wafers formed by compresson mould in the
deionized water for 7 days. Double layered nanosphere has sustained release behavior, in contrast to Single layered nanospheres
such as mechanica mixture and dextran nanospheres. Especidly, nanosphere containing PVA 0.2% has shown nearly the
zero-order release profile. As aresult of this study, double layered nanospheres has more sustained release profile of drug
without the initial burst and the release behavior of dextran on the double layered nanospheres was controlled by the contents
of PVA asasurfactant.
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Table 1. List of Dextran/PL GA Nanosphere Samples Prepared in This
Study

Kind of samples Name of samples
dextran wafer
PLGA wafer
dextran-PLGA mechanical mixing wafer
dextran single layered nanospheres
PLGA single layered nanospheres
PVA 0.0% double |ayered nanosphere wafer
PVA 0.1% double |ayered nanosphere wafer
PVA 0.2% double |ayered nanosphere wafer
PVA 0.3% double layered nanosphere wafer
PVA 0.4% double |ayered nanosphere wafer

Control group

Experimental group
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(b) PLGA nanosphere

Figure 2. The morphology of single |layered nanospheres of dextran and
PLGA (><1000).
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(b) PLGA

(b) PLGA nanosphere

Figure 3. The morphology of double layered nanosphere with different
fabrication method:; (a) evaporation and (b) freeze drying.
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Table 2. The Concentration of PVA and Average Particle Size of Double
Layered Nanosphere

Batch 1 2 3 4 5
Concentration of PVA (w/w%) 0.0 01 0.2 0.3 0.4
Average particle size (nm) 1200 420 600 850 -

(d) PVA 0.3%
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10w
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Figure 4. SEM microphotographs of PLGA/dextran nanosphere with different concentration of PVA; () PVA 0.0%, (b) PVA 0.1%, (c) PVA 0.2%, (d) PVA

0.3% and (€) PVA 0.4%.
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Figure 5. TEM image of double layered nanosphere (PVA concentration
0.2%).

Top view Side view
o n n
PLGA/dextran
mixing wafer

Figure 6. Gross pictures of control samples after 1 week in vitro de-
gradation experiment.
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PVA 0.0%
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Figure 7. Gross pictures of wafer from PLGA/dextran nanosphere with
dextran PVA concentrations.
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Figure 8. In vitro release test of dextran from wafer of PLGA/dextran
nanosphere.
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