Polymer (Korea), Vol. 32, No. 2, pp 143—149, 2008

Pioglitazone 7232 2|8} PEG-PLA(PLGA) 112X} Oj&o| M= U EMEHN
oIxy . 0|27 - HYS'
Zdsty vlo] 92838y yRAFE AZ ot 3T YELE
(2007 12€ 119 A4, 200849 1€ 15¢ A=)

Preparation and Characterization of
PEG-PLA(PLGA) Micelles for Solubilization of Pioglitazone

Jeong Hyuk Im, Yong-kyu Lee*, and Kang Moo Huh'
School of Applied Chemistry and Biological Engineering,
Chungnam National University, Daejeon 305—764, Korea
* Department of Chemical and Biological Engineering,
Chungju National University, Chungbuk 380—702, Korea
(Received December 11, 2007 Accepted January 15, 2008)

=2 PAFRDHS 7k 154 poly (ethylene glycol) (PEG) B33 ¥4 318210 poly (D.L—lactide)
(PLA) 3= poly (actide—co—glycolide) PLGA) 2 454 BE0R sl A olF BEZFTAE Aot

Py

w4 A=A19] pioglitazone 2] 71832 Hb‘* A | Adg AzEich PEG Beho 2 RE LAY ARE
Foll s A wEAke] SobA A FRpES vk U JeknR 2gsisln, S AR 8 el

10~30 nm =71Q) 78 A1xY v]AE FASATHCMC=0.001~0.0076 mg/mL). T2} TATAM &

o]43le] okE-& EQldt 3. AFM, DLS, HPLC BA4L Ealo] njde] EAS H|walitt 42422 PEG-PLA
(5= PLGA) T2 o83l TR S E3) pioglitazone s EHF 02 73412 4= ASITh

Abstract : We synthesized PEG—PLA (or PLGA) amphiphilic di—block copolymers, which consist of PEG
as biocompatible and hydrophilic block and PLA (or PLGA) as biodegradable and hydrophobic block, by
ring opening polymerization of LA in the presence of methoxy PEG as a macroinitiator. The compo—
sitions and the molecular weights of the copolymers were controlled by changing the feed ratio of
LA (and GA) to PEG initiator. The di—block copolymers could self—assemble in aqueous media to form
micellar structure. A hydrophobic model drug, pioglitazone, was loaded into the polymer micelle using solid
dispersion and dialysis methods, and the drug—loaded micelles were characterized by AFM, DLS and
HPLC measurements. The drug loading capacity and in vitro release studies were performed and evaluated
under various conditions. These results indicated that the amphiphilic di—block copolymers of PEG—
PLA (or PLGA) could solubilize pioglitazone by solid dispersion method and the drug release was modulated
according to micellar chemical compositions.
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Figure 1. Synthetic scheme of PEG-PLA (or PLGA) di—block copolymers.
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Figure 2. 'H~NMR spectra of PEG—-PLA (a) and PEG-PLGA
(b) di—block copolymers.
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Figure 3. FT—IR spectra of PEG (a), PEG—PLA (b), and PEG~
PLGA (c) di~block copolymers.
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Table 1. Characteristics of PEG-PLA (or PLGA) Di-Block Copoly-
mers

Molecular weight
Copolymers 7 M PDI
" (PEG :PL{GA)
1 PEGZK~PLAIK 3000 2000:1140
2 PEGZK-PLAZK 3740 2000:2140
3 PEGZK-PLGAO.SK 2290 2000:760  1.07 0.0076 84
4 PEGZK-PLGA14K 2520 2000:1380 1.13 0003 82

“Determined by GPC measurements. *Calculated from the peak inte~
gration of 'H~NMR spectra, ‘Determined by fluorescence measurement.
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Figure 4. Intensity ratios (A7/bs) of pyrene emission spectra by
fluorescence measurements.
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Figure 5. DSC thermograms of pioglitazone (a), PEG—PLA di—
block copolymer (b), pioglitazone loaded micelle (c), and a
mixture of PEG—PLA di—block copolymer and pioglitazone {d).
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PLA1K micelles (c), and pioglitazone loaded PEGZK-PLA2K micelles (d) by DLS measurement.

Table 2. Results of Drug Loading with PEG-PLA (PLGA) Micelles

1
100

100

Pio.—loaded Pio. : Polymer Yield Loading content Loading efficiency M
. ethod
micelle (g) (%) (%) (%)

1 Pio—PEGZK—-PLA1K 1:9 62 0.033 0.33 Dialysis
2 Pio—PEGZK—-PLA1K 1:19 63 0.052 1.07 Dialysis
3 Pio—PEGZK—-PLAZK 1:9 62 0.120 1.20 Dialysis
4 Pio—PEG2K—-PLAZK 1:19 63 0.082 1.64 Dialysis
5 Pio—PEG2K-PLA1K 1:9 94 3.695 36.95 Solid dispersion
6 Pio—PEGZK—-PLA1K 1:19 80 2.367 47.34 Solid dispersion
7 Pio~PEG2K—-PLAZK 1:9 75 2.725 27.25 Solid dispersion
8 Pio—PEGZ2K—-PLAZK 1:19 69 2.928 5&8.56 Solid dispersion
9 Pio—PEGZK—-PLGAO.8K 1:9 29 6.369 63.69 Solid dispersion
10 Pio—PEG2K-PLGAO0.8K 1:19 91 4510 90.20 Solid dispersion
11 Pio—PEGZK-PLGA1.4K 1:9 _7 6.667 66.67 Solid dispersion
12 Pio—PEGZ2K-PLGA1.4K 1:19 94 5.143 102.86 Solid dispersion
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Figure 7. APM images of PEG2K-PLA1K micelle {a) and
pioglitazone loaded PEGZ2K~PLA1K micelle (b).
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Figure 8. /nn vitro release tests of Pio—PEG2K—PLAZ2K-10
wt% (a), Pio—~PEG2K~PLAIK—10 wt% (b), Pio—~PEG2K~—
PLGAO.8K—5 wt%(c), and Pio—PEG2K~PLGA1.4K~5 wt% (d)
in PBS {(pH=7.4): the loading amounts of drug were fixed to
0.5 mg for all samples.
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