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Abstract: PLGA microspheres have been known as an injectable system for tissue engineering. The
purpose of this study was to investigate the condition of emulsion formation and cell adhesion on the
microsphere surface. BSA—loaded PLGA microsphere was fabricated by oil—in—water (O/W) and
water—in—oil—in—water (W/O/W) solvent evaporation method. Sodium alginate was dissolved in
water phase to control initial burst release and to improve lag time by PLGA bulk degradation. In
addition, the morphology of cells attached on the microspheres was studied using a scanning electron
microscopy (SEM). Cellular proliferation behavior of human disc cells cultivated on PLGA microspheres
was analyzed using a MTT assay. MTT assay revealed that the cells can attach and proliferate on
PLGA microspheres. According to these results, we concluded that BSA—loaded alginate/PLGA
microspheres can be used as an injectable system for tissue engineering application.
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Al2F 2 MZ. PLGAE Resomer ™ RG 756 (M, 33000 g/
mole, lactide/glycolide mole ratio, 75/25, Boehringer Ingelheim,
Germany) Z} RG 502H (M,; 8000 g/mole, lactide/glycolide mole
ratio, 50/50, boehringer ingelheim, Germany) Al&-& AR3SIATE
A EE(Sodium alginate) = Hayashi Pure Chemical Industries
LTD. (Japan) ol\A] 7date] ARgsIdth vl AlxA] odd 3743
< 98t AEIsHAE ZEdLFE(PVA, My 85000—124000
g/mol, 87—89% hydrolyzed) 24] Sigma—AldricholA %15}
o} whlg okE melE gy ARE-3 BSA (96%, Electrophoresis) +
Sigmaclx] Fdate] ARSI WalEl gEke- BCA A4S o] &
31990 SMART™ BCA Protein Assay Kit(Intron, Korea) =
AREBISITE 2 Arel] ARgEE gnlf 1l 7]} Aloke- HPLC 552 ©]
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Table 1. The Preparation Condition of Microspheres

Batch BSA Sodium alginate 8 K PLGA 33K PLGA Method

no. (w/v%) (W/v%) (w/v%) (w/v%)
a 4 0 10 - O/W
b 4 0.05 10 - W/O/W
C 4 0.05 - 10 W/O/W

2 UER 7o, PLGA AR zlo] 9l A1z R (7573,
O/W, 5573 W/O/Wo) ol webr] SullsriihioR A|23]

ATE AA W/O/W e 735, 0.5 wiv% PVA §ollo] 2713k e
F 0.5 W%t B2 oFE9l BSAE H7lsl] Wi Alskal PLGA
10 wiv%= 3 mLe] DCME o]83te] f7]8dds #lzsigict o
A AzSE Wi 0.5 mL Fslo] 718-9Vdel A7tstar 2u5a)h &
2471(Sonic Dismembrator Model 500, Fisher Scientific, USA) &
o]83t] ¥ 30%°NA 30 &t 53 AT Al 3
e Wi/O oFAE 0.5 w/v% PVA 100 mLE 3% Weell 500
rpm O E WRISHAA Tj3lE o] &t A8l Balo] oddds /34
Zek 2 AglelA olget B4 wHP)EE RZR 2102 (Heidolph
Instrument Gmbh & Co. KG, Schwabach, Germany) S AF8-5131
om WHRAREE SAIRE o Arfsle] f718E ¢S] SEAI AL
2} 313k O/W e 749, BSAS PVA7Z) €alle 4888 500 rpm
o7 wykshAN PLGA7} €318 718 W& ZshrA Alzsiich
olgA| fofzl m|HFE el EAR: =T PVAS AIASH] 9
a1 0.9 w/v% NaCle o83t 73] AlFeigiaL Taax0s
ol gato] Ax3lo] 4 Colld wHslIh”

ClAS MZQ| 8. trd AZE 24 558 she 719 AR
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ZA (Roche Indianapolis, IN, USA) &S *gste] AAFEAE
o} FAAEL 3 FE] LS Aok ol AIEE 10% -
oFdH (FBS, Gibco BRL) # 1% 34841(100 units/ml. A==}
100 pg/mL A~EZEnjo]A) 7} $-5% Dulbecco's modified eagle
medium (DMEM, Gibco BRL., USA) ™ F—12 ¥i#]|(Ham's F—12,
Gibco BRL.) &g 0% FEPelS vh= - AllnfeF Sekel &
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Figure 1. The chemical structure of materials: (a) Sodium
alginate and (b) PLGA.
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Figure 2. SEM image of human disc cell adhesion on 8 K PLGA
microspheres after 3 days: (a) control; (b) microsphere dehydrated
using ethanol after 3 days(only DMEM); (c) microsphere dehydrated
using ethanol after 3 days(DMEM with human disc cell); (d)
magnified image of microsphere dehydrated using ethanol after 3
days (DMEM with human disc cell).
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Figure 3. SEM image of human disc cell adhesion on 33 K PLGA
microspheres after 3 days: (a) control; (b) microsphere de—
hydrated using ethanol after 3 days (only DMEM); (c¢) and (d)
microsphere dehydrated using ethanol after 3 days (DMEM
with human disc cell).
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Figure 4. The crosssection image of microspheres fabricated with
two different methods: (a) W/O/W method and (b) O/W method.
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Figure 5. MTT assay of human disc cell culture on PLGA
microspheres during 14 days: * denotes significant difference
compared with (@) 8K PLGA, and O/W of samples; # denotes
significant difference compared with (b) 8K PLGA, W/O/W
of samples (+ and #, p<0.05).
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Figure 6. The initial burst and lag time in BSA release from
PLGA microspheres: (a) 8 K PLGA microsphere (O/W); (b)
alginate/8 K PLGA microsphere (W/O/W); (c) alginate/33 K
PLGA microsphere (W/O/W).
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