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28 ofE AEAEA wEA Z2(Ed ZF) (MPEG, methoxypolyethylene glycol)Z} A¥-3]A Z2]oj X
HE Alge] 7tZ2EE (+CL, scaprolactone)>E T4% MPEG-PCL &5 T35 M-S 53 g
A3tcl MPEG-PCLY] 24 d&EAL XA Z2AY AXNFEAAFAES Fslo] 24389t 29 &
WA 2 A 94"l (FITC-BSA, albumin bovine-fluorescein isothiocyanate)?} 55 35TAE 52 A¥ & AA
45 Aol 3 SelsE Axsigek E5ue] WELS pH 74 QAETAE AR 37 TellA
149 F<F FEsigich dule] wEeke HAEAI|E F3lo] FITCY 7=l o3l AA= ) o]z
Pelsbd FEe YA E Flekel AAFARR RS B3t Bkl dRule) WE S50 27 burst
+ MPEG-PCL £5 F5EAH ] ¥4 oA Zel2d 989 #A5¢] T71deE =3 Zerl=
2EE ] EA| ZAESFE w2 e 3E5E HEUE 29

ABSTRACT : MPEG-PCL diblock copolymers consisting of methoxy poly(ethylene glycol) (MPEG) and &
caprolactone (CL) as drug carriers were synthesized by ring-opening polymerization. MPEG-PCL diblock
copolymers were characterized by X-ray diffraction and differential scanning calorimetry. After freeze milling of
block copolymers and albumin bovine-fluorescein isothiocyanate (FITC-BSA) as model protein, the wafers
loaded FITC-BSA were fabricated by direct compression method. The release profiles of FITC-BSA were
examined using pH 7.4 PBS for 14 days at 37 C. The release amount was determined by fluorescence intensity
by using the fluorescence spectrophotometer. The morphological change of wafers was observed by digital
camera and scanning electron microscope. The release rate and initial burst of BSA increased with increasing
PEG molecular weights and decreasing PCL molecular weights in the segments of MPEG -PCL diblock copolymers.

Keywords : implantable protein carrier, MPEG-PCL, FITC-BSA, long-term delivery, biodegradable.
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2. Alw 2 Uy

Aok 2 2. ANAAZA M. =550, 2000, L 5000
g/mole] MPEG (Aldrich, Milwankee, WI, USA)$} M, =
134 g/moleQ] carbitol (TCI, Tokyo, Japan)S AFE-3}$ 1,
Hhe- kA 24 CL (Aldrich, Milwankee, WI, USA)2 2
#8lo] =2}o]| & (CaH,, Aldrich, Milwankee, W1, USA)3}oi|
A 7t AAsEA ARSIt CLe) T3Sl 24 HCl
- Et;O (Aldrich, Milwankee, WI, USA)= AAZ}4 glo]
A&-5}9 3, MPEG-PCL] RES-8-u]2A] AR o] 43}
Bl (MG, Jin Chem. Pharm. Co. Ltd., Korea)= G420 g
bz (CaCl,, Aldrich, St. Louis, MO, USA)$} CaH,ell
A A7) slellA AABHTE v F @Ak A
< 93} BAF (hexane, Junsei chemical Co. Ltd., Japan)<-
HPLC 5= ARESiSith A EAEEE E4
37§13k AFEAF2wlE T 9] (GPO)RAL oA
© 3 ZRI¥E (CHCL, Fisher Scientific Korea Ltd., Korea)
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FITC7} 23 & ¥4 o5 (FITC-BSA, Sigma-Aldrich
Co., St. Louis, MO, USA) W& xjghsl & Pz ¥os)
et
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71 281 0.05 wt%o] HEHIEAR (TMS)S Z33t
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IR AFHA A AIZEEE Y] 1| mLY #HAAERE
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A A sl
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B3] $l8lA PEG EAF Wzl ol g oz ¥
elE tjx]e 7}o|2}e} SEM (scanning electron microscope,
S-2250N, Hitachi, Japan) S 2R3l #2315t} SEM +
A& S3iA g5l Jde| =5 Falsla 1 sl A
25 A F Zekxvl A9€ (SC 500 K, Emscope,
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9l MPEG®} AAolr] A3 EAS 714l PCL &5
FTEEAE N FHE S8k F3ssch AT &
FA WE oFE WE AYS Flsy] 8 7l B4
S 8,000 g/mole 2= AAIBL3L FNA|A|Q] PEGS) PCLY]
58] HIE F3ho ookt xR 3 53AIE Table
13} Zo] A3k $Add 5 75 s A
Z o) TA W3S E3ho 93-99%2] AFAQd &% 3
AE)QL-g Felagrl GPC 4% £33l 1.19~1.39
o AR E 71 o|EF B} fARE BAERS
glFly, 'HNMRE 53¢ 53 MPEG-PCL &=
FTEEAL 54 BT g EAF2E FA4390
MPEG<] ¥F&-5]&= CH,9| protone 6=3.65 ppmel|A] &
gt 4 I3, ko] methoxy protons 5=3.38 ppm
oA &1} PCL) Z42ke] A5+ 6=231, 1.63, 1.39,
2|3 407 ppmelld] EAsteiek E£3F pCLe] 2wk OH
proton 5=3.70 ppmel| A #Eslgi o).

DSCE &%k 22 @A 5A F4o4 PEG 2000
g/mole s 71F2% PCLY #AFFo] E2C3~E2CIIE F
NEFE T,0] 460~590 TR F7hghe &l &
A3, AR TRA] AM EAHE 8000 g/moleE
IARE of ApAd FEO] BrEe] FHEEE (134
~5000 g/mole) T, 2] F 56.0~51.0 CoZ ZrAasl=
RS B (Table 2).

Table 1. Synthesis of MPEG-PCL diblock copoly-
mers with different mole ratio

—_— —_ _ — d
No.  [e-CL){Initiator] My e YIE®%)  Ma e Mu / Ma

ccs 69.0 134-7900 93 134-8400 124
ECT? 650 550-7500 97 550-7400 128
B3 240 20002800 99 20003200 129
E2C6" 53.0 2000-6000 95 2000-6000 133
F2C1H1® 98.0 2000-11200 98 2000-11400 139
E5C3* 260 50003000 94 5000-2900 119

Condition; [HCl}/[initiator] =2, [&CL}/[CH>CL] =0.5, room temperature,
24 h." initator; “carbitol, “-4MPEG="550 (M, /M, = 1.10), 2000
(M (Mo =1.17), #5000 (M., /M. =1.12). * n-hexane insoluble part.
‘Determined by 'H-NMR. ¢ Measured by GPC (based on standard
polystyrene).

Table 2. DSC thermograms of MPEG-PCL diblock
copolymers

30
sto] 2zt £ gashgich

No. 7, (C) 4H,, (J/g) T.(C)
CC8 56.0 94.0 -61.0
EC7 57.0 99.0 -62.0
E2C3 46.0 125.0 -
E2C6 54.0 95.0 -59.0
E2C11 59.0 91.0 -51.0
E5C3 51.0 141.0 -61.0
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XRDE 53 273 £40 11X pCL ¥4 20 2
2 2149} 23804 B4 #3E #) & 4 993 MPEG
2000 gmoled] 574 TlA¥ 1929} 23.1°0A TAE &
At (Figure 1). PCLL] #A}FFo] 57} 45 2149}
238° FAe A 574gE By MPEGH-ES 20 #
& FRshs Age Blvk =3 AA AR 8000 g/mole
ANE w722 PCLY] RAjSFo] 7HASE PEGH-
2] 260 3ol AR SIS #4 & 5 YSiH
(Figure 2) .

A5A EA=F Wst oE B A% Figure 32 ©
2] okE AThA| 2 ARE-E MPEG-PCLE] AlpA] H-3-31
PEG®] A% Wzl wg WeAEg vag 139
b 27] el 1% BSAZE A EA4EFe] 8000
p/mole}] flelF ol g4 Fio A 22t 134,
550, 2000 ' 5000 gmole 2.2 F7HE wff oF 2 F7+2]
FE WFERe 2] 2% oulellA 27 37, 49, 56 1
3 61%°) cl23 ok =g oFEe] 149 olue =
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Figure 1. X-ray diffraction patterns of MPEG-PCL diblock
copolymers with different molecular weight of PCL part.
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Figure 2. X-ray diffraction patterns of MPEG-PCL diblock
copolymers with different molecular weight of MPEG part.
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Figure 3. Effect of MPEG molecular weight on BSA release
from diblock copolymer wafers.
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Figure 4. Effect of PCL molecular weight on BSA release
from diblock copolymer wafers.
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(a) before in vitro (b) after release; O EC7

(b) after release; @ E2C6 (b) after release; (3 ESC3

Figure 5. Photographs of wafers; (a) before in vitro, (b) after
14 days (D EC7, @ E2C6, 3 E5C3).
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Figure 6. SEM microphotographs of BSA-loaded diblock copolymer wafers; (a) before in vitro, (b) after 14 days (D EC7, @

E2C6, @ E5C3).
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