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of TALAN7E o83t Fgo] AR 1% & A Y 2@ AE 7L £ ol 3 mm X1 mm2
2712 Aol E Ax3qih FF e WE 7153 pH H3l= pH 749 b SE-8ds o8-t
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ABSTRACT : A series of methoxy poly(ethylene glycol) (MPEG)-poly(Z-lactide-co-glycolide) (PLGA) diblock
copolymers were synthesized by ring-opening polymerization of L -lactide and glycolide with carbitol (134 g/mole)
or different molecular weights of MPEG (550, 2000, and 5000 g/mole) as an initiator in presence of Sn(Oct),. The
properties of diblock copolymers were characterized by using 'H-NMR , GPC, and XRD. After uniform mixing of
block copolymers and 1% albumin bovine-fluorescein isothiocyanate (FITC-BSA) with a freeze miller, the wafers
loaded FITC-BSA were fabricated by using a mold with a dimensions of 3 mm X1 mm diameter. The release
profiles of FITC-BSA and the pH changes of wafer were examined using pH 7.4 PBS for 30 days at 37 C. The
release profiles of albumin showed fast initial burst as the molecular weights of MPEG increased. As a result of this
study, the release behavior of BSA was controlled with introducing MPEG in the block copolymers.

Keywords : block copolymer, MPEG-PLGA, albumin, protein carrier, wafer.
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Aok 2 28, AAAZA] M, =550, 2000, 2 5000 g/mole
9] MPEG (Aldrich, Milwakee, WI, USA)®} M, =134 g/mole
3l Carbitol (TCI, Tokyo, Japan)s AFE-3}R 12, k-5 hafF
| ZA] L-LA (Boehringer Ingelheim Pharma GmbH & Co.,
KG, France)$} GA (Boehringer Ingelheim Pharma GmbH &
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Co., KG, France)+= °|2olAH|H|o|E (Merck, Germany)©l|
A 23] AAAsI AT Axsle] AEsIic) LA GA
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2 822 vAstw AMAAIS PLGAS] tleksl ExleF v
35 7= 5 35 EAE Table 13} o] A3
%3l MPEG-PLGA &2 353
2 BATEE B4, (Figure
1) Carbitol2 WA A2 3+ CP8L] #H$-of z}zte] AF =
carbitol2] methyl proton (a)= =122 ppmol| A &<2lg =
219137, methylene protons (b, ¢, d, e, )= 6=3.51~3.82
ppmell A <l 5= Itk PLGAF-Eol| A L-LAS] me-
thylene ¥ methyl proton A& (g, hy= 6=4.85, 1.58 ppm
ol A #2313 1L, GA2] methylene proton A& (i) §=
5.15 ppm F-2olA]) SAsHS) HNMRE £ $41%
A4k PEG B8-S A% ¢, d, e, o4 LAF-E-2 hollA]
225 GA FE2 gollA proton?] HAME F3le] A
Abstgic) Al 22 B9lsy] 3 GPC 24 F
3lo] 1.19~1359] BARES 7ix|w o|24 Ealk) &
A BE 2R B9 5 Ao
243}t 54 GUsh) AT XRD £AE
MPEG9] 2 0 3t 1929} 23.1°0014 &<lak 5= A,

Table 1. Synthesis of MPEG-PLGA diblock copolymers

InitiatorlT] ~ No. [MY[] 7, ceet Yield(%)® 37w’ 37, /37, °
carbitol  CPS" 568 1347900 87 1348400 124
MEPGSS0 EPT® 38 S50-7450 85 5507800 132
E2P3® 253 20003500 95 20003200 119
MPEG2000 E2P6® 433 20006000 88 20006000 127
E2P° 686 20009500 90 20009800 135

MPEG 5000 E5P3 237 5000-3000 85 5000-3100 130
condition; [Sn(Oct),]/[initiator] = 0.06, [M]/[toluene] =0.5, 130 C, 24 h.
“Initiator; “ carbitol, >*MPEG =550 (M, /M, =1.10),%2000 (M, /M, =1.17),
#5000 (M, /M, = =1.12). ® n-hexane/diethyl ether (4/1) insoluble part.
¢ Determined by 'H-NMR. “Measured by GPC (based on standard polystyrene).
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Figure 1. "H-NMR spectrum of MPEG-PLGA (CP8) diblock co-
polymer.
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Figure 2. X-ray diffraction patterns of MPEG-PLGA diblock
copolymers with different molecular weights of PLGA part and
same MPEG part (2000 g/mole).
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Figure 3. X-ray diffraction patterns of MPEG-PLGA diblock
copolymers with different molecular weights of MPEG part.
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Figure 4. Effect of PLGA molecular weight on BSA release from
diblock copolymer wafers.
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Figure 5. Effect of MPEG molecular weight on BSA release
from diblock copolymer wafers.
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Figure 6. The change of pH value in MPEG-PLGA diblock
copolymers; (a) the variation of MPEG part and (b) the variation
of PLGA part.
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Surface Cross

(@)

Figure 7. SEM microphotographs of BSA-loaded diblock copolymer wafers after release for 30 days; (a) CP8, (b) EP7, and (c) E2P6.
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