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ABSTRACT : A series of methoxy poly(ethylene glycol) (MPEG)-poly(L-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 @ A, JWAARA M, =550, 2000, B 5000 g/mole
3l MPEG (Aldrich, Milwakee, WI, USA)®} M, =134 g/mole
3l Carbitol (TCI, Tokyo, Japan)2 AR} w2, Whe- ohef
A2 A L-LA (Boehringer Ingelheim Pharma GmbH & Co.,
KG, France)®} GA (Boehringer Ingelheim Pharma GmbH &
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Co., KG, France)+x= ol olAE| o] E (Merck, Germany)©]|
A 23] ARSI AFE Azxsled ARgslTk LLASH GA
o] F3&vl| 2 A stannous octoate (Sn(Oct),, Wako Pure
Chemical Industries, Ltd., Japan)+= 24A]7F E-<F 74913t &
0.1 M2 555 AAIH 3o 3|43l ARgslglck
kS & pRAle] AAS 93t FAF (hexane, Junsei che-
mical Co. Ltd., Japan)-2> HPLC S5= AH-3}5c) ¥4
FI PAFEEE sl 93 ARAI R 1Y
3] (GPC)RAL o|FAto g FREXE (CHCL, Fisher
Scientific Korea Ltd., Korea)& A3}l 17, EFAEEA
Z2]~E}2l (Showa Denko, Japan)s ARE-3}3ic}t 2w oF
24 243 F3EA FITCE A%ks A8 o4
1l (FITC-BSA, Sigma-Aldrich Co., St. Louis, MO, USA)-2
HE alddt 3 YA wasiich
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8000 g/moled] FFHAE F4317] St oot 2
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AAskL AL 25 C)oz WA £ )] AAE LLA
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Zoj¢l 0.1 M Sn(Oct); 0.3 mLE ¥ th& 130 CollA
24717 B9k ank Ak 2 AL 355 A sl
Al AABI) B 3 wukg SR AAAE AlA
817] S8l ke & Ak 320 mLe} ool 2 80 mL2)
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5 FTEHAY EAEA. MAAS 38" iRk
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CDCl; (Merck, Germany)2 €72 3} 'H NMR (Bruker
300, 500 MHz, USA)S 53} 43}tk PEGS} PLGA
of EAlF Hslel e AA HeEjo] W3 E BEsr] §
3} XRD (D/MAX-IIIB, Rigaku, Japan)3 A}-&-8}4] 5 %/min
o £52 209 3 5~60°8 WA AAHAL Fal
s}t
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£ 82% Ak AMAAS PLGAS wheldt A W
SE A 22 TEWAE Tole 139} 2o] TS
t}. 'HNMRE %3} 535 MPEG-PLGA &5 35%
Aol 54 w7l g EATEE E“qﬁ}cﬂr/]— (Figure
1) CarbitolS WA A2 3 CP8L] 7$-o) Z2zte] A3 =
carbitol?] methyl proton (a)= 6=122 ppmoijA &el& 5=
37, methylene protons (b, ¢, d, e, H = 5=3.51~3.82
ppmol| A #2135 9lAth PLGAFEolA L-LAS] me-
thylene & methyl proton A& (g, h= 5=4.85, 1.58 ppm
oA AZ515 32, GA2] methylene proton A% (i) 8=
5.15 ppm F-Zo 4] Elsldel 'H-NMRE §3F A
AAk& PEG F-8-2 A% ¢, 4, ¢, foll4 LAFEL hollA
383 GA ¥8E golA protons] AAuLE Seto] A
Arskgict. Tx]‘%]: EES FUs] 9 GPC EHE F
She] 1.19~1358) RAEE A ol2d 2R &
A 23 TEeIE AT 4 Aok
433 54 295] A9 XRD 4
MPEG®] 2 6 & 19.29} 23.1°014] &alg = 17,

Table 1. Synthesis of MPEG-PLGA diblock copolymers

.

Initiator[] ~ No. [MY[I} 37, st Yield(%) 37, m® M, /37,

cabitol  CP§" 568  134-7900 87 134-8400 1.24
MEPG550 EP7T® 538  550-7450 85 550-7800 132
E2P3° 253 2000-3500 95 20003200  L.19

MPEG 2000 E2P6° 433 20006000 88 2000-6000 127
E2P9® 686  2000-9500 90 20009800 135

MPEG 5000 ESP3* 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 (1,,/ 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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