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Abstract: Double-layered spheres play an important role in controlling drug delivery for pharmaceutical gpplication,
because of the low initid burst compared with single-layered spheres and targetable delivery to specific organ. But it has
drawback in loading drug and controlling size. In this study, we developed double-layered spheres using relatively smple
ail-in-water (O/W) solvent evaporation method with/without ultrasonication and investigated the size variation of the
double-layered microspheres on the contents of poly(lactide-co-glycolide) (PLGA). Double-layered spheres were char-
acterized by scanning elecron microscope (SEM), camscope, and confocal fluorescence laser microscope (CFLM). Dou-
ble-layered spheres showed smooth surfaces and obvious difference between core and corona by SEM observation and
camscope. We observed the fluorescent core in the double-walled spheres composed of FITC-dextran and PLGA using
CFLM. It was found that the core of the microsphere was dextran and the corona of the fabricate microgphere was PLGA.
Also, the more PLGA concentration, the more the size of the fabricating double-layered sphere observed.

K eywor ds: double-layered microspheres, PLGA, dextran, O/W, ultrasonication.
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Figure 1. Chemical structures; (a) PLGA, (b) dextran, and (c) Fluorescein
5-isocyanate (FITC).

Table 1. Preparation Conditions of Double-Layered Microsphere in
Simple Mechanical M ethod with/without Ultrasonication

PLGA(Q) DCM(mL) Dextran(g) PVA(g) Water(mL)
0.05(10%) 5 05 1.5(300%) 50
0.15(30%) 5 05 1.5(300%) 50
0.25(50%) 5 05 1.5(300%) 50
0.50(100%) 5 05 1.5(300%) 50
0.75(150%) 5 0.5 1.5(300%) 50
1.50(300%) 5 0.5 1.5(300%) 50
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Figure 2. Schematic diagram of fabrication method for the double-layered
microgphere of PLGA and dextran usng O/W solvent evaporation method;
(@ smple mechanica stirring and (b) mechanica stirring after ultrasonic-
cation.
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Table 2. Characteristics of Double-Layered Microsphere in Simple
M echanical M ethod with/without Ultrasonication

Batch PLGA conc. Trangparency(T) Spheressize
no. (9(wivo)) or opacity(O) (1m)

SM-1% 0.05(10%) T lessthan 5~91
SM-3% 0.15(30%) T 12~162
SM-5% 0.25(50%) T 30~189
SM-10% 0.50(100%) T 39~267
SM-15% 0.75(150%) T 52~487
SM-30% 1.50(30090) T over 100~1000
UM-1% 0.05(10%) o] 91 and less
UM-3% 0.15(30%) e} 10 and less~130
UM-5% 0.25(50%) (e} 10 and less~150
UM-10% 0.50(100%) e} 10and less~411
UM-15% 0.75(150%) o 10 and less~486
UM-30% 1.50(300%6) O 10 and less~586

SM-simple mechanica stirring. UM-mechanica stirring after ultrasonication.
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Figure 3. The morphology observation of double-layered microsphereswith
variation of PLGA concentration using camscope(><300) (smple mecha
nical gtirring method).
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Figure 4. The morphology observation of double-layered microspheres

with variation of PLGA concentration using camscope(><300) (mechanica
stirring after ultrasonication).
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Figure 5. Surface characterization of the outer shell (PLGA) and inner
shell (dextran) of the double-layered microgphere of PLGA and dextran
using O/W solvent evaporation method; (8) <60, (b) ><500, (c) ><800.
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Figure 6. Confocal laser microscope images of double-layered microsphere fabricated using simple mechanical stirrer method without ultraso-
nication(><200); (a) fluorescence image, (b) non fluorescenceimage, and () merged image of (&) and (b).
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Figure 7. Confoca laser microscope images of double-layered microsphere fabricated using mechanica stirrer method with ultrasonication(><200); ()
fluorescence image, (b) non fluorescence image, and (c) merged image of (a) and (b).
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