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AR A nAE A SFES BREl] 58 BAAEE o WEE AR o8] s Zlolth
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Abstract : A biodegradable polymer poly ((R) —3—hydroxybutyric acid) (PHB) was conjugated with a
hydrophilic polymer poly (ethylene glycol) (PEG) by the transesterification reaction to form the amphiphilic
block copolymer. PHB with low molecular weight (3000~30000) was appropriated for the drug delivery
materials. High molecular weight PHB was hydrolyzed by an acid—catalyst to produce the low molecular
weight one. Amphiphilic block copolymer was formed the self—assembled polymeric micelle system in the
aqueous solution that the hydrophillic PEG was wraped the hydrophobic PHB. Generally, polymeric
micelle forms the small particle between 10~200 nm. These polymeric micelle systems have been widely
used for the drug delivery systems because they were biodegradable, biocompatible, non—toxic and patient
compliant. The hydroxyl group of PEG was substituted with carboxyl group which has the reactivity to
the ester group of PHB. Amphiphilic block copolymer was conjugated between PHB, and modified PEG at
176 C which was higher than the melting point of PHB. Transesterification reaction was verified with
DSC, FTIR, '"H-NMR. In the aqueous solution, critical micelle concentration(CMC) of the mPEG—co—PHB
copolymer measured by the fluororescence scanning spectrometer was 5% 107°g/L. The shape and size
of the nanoparticle was taken by dynamic light scattering and atomic force microscopy. The size of the
nanoparticle was about 130 nm and the shape was spherical. Our polymeric micelle system can be used
as the passive targeting drug delivery system.

Keywords : PHB, PEG, transesterification, polymeric micelle, drug delivery system.
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Figure 1. Structure of PHB, PEG, and mPEG.
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Table 1. Reaction Condition of the PEG Modification

Reagent mPEG PEG
Weight Mole Weight Mole
PEG 10g 0.002 mol 10g 0.0017 mol
Suceinic 020g 0.002mol 0.34g 0.0034 mol
anhydride
1,4—Dioxane 300 mL 0.002mol 300 mL 0.0017 mol
TEA 0.20g  0.002 mol 0.17 g 0.0017 mol
DMAP 0.34 g 0.002 mol 0.21 g 0.0017 mol

OH COOH
. HOOC n
HO n DMAP, TEA, 1.4-dioxane
NOH 0050 COOH
Hs;C n HsC n

Figure 2. Modification scheme of PEG and mPEG.
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Figure 3. Reaction scheme of PHB—co—PEG.
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Table 2. Molecular Weight and Melting Temperature Change
after the Hydrolysis of PHB

Time PHB
(hr) M, M, M/ M, 7w (C)
0 386000 644620 1.67 176
2 31000 52700 1.70 172
4 17800 23140 1.30 169
6 11200 13888 1.24 168
8 5424 6942 1.28 166
10 3813 4829 1.27 161
12 2978 4028 1.25 156
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Figure 4. DSC thermogram of PHB after the hydrolysis.
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Figure 5. FTIR absorption spectra compared mPEG with
mPEG—COOH(M.W.=5000).
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Figure 6. FTIR absorption spectra compared PEG with PEG—
COOH(M.W.=6000).
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Figure 8. 'H-NMR spectra of amphiphilic block copolymer
mPEG—co—PHB in CDCl3(1% TMS contain).
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Figure 9. Excitation spectra of pyrene as mPEG—co—PHB
concentration in water.
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Figure 11. Micelle size in water suspension solution over CMC
as DLS(135 nm).
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Figure. 12. AFM image of micelle using amphiphilic block copolymer mPEG—co—PHB.
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