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Abstract: In this study, a series of amphiphilic phospholipid structure-mimetic AB, miktoarm copolymers consisting of
hydrophilic poly(ethylene glycol) (PEG) and biodegradable poly(trimethylene carbonate) (PTMC) were synthesized and
compared with typical linear di-block copolymers in terms of self-assembling and drug carrier properties. All the syn-
thesized polymers were characterized by 'H NMR, FTIR, GPC and DLS measurements to confirm their chemical struc-
tures and found to self-assemble in aqueous media to form spherical micelle structures with about 40~70 nm in diameter.
A poorly soluble drug, paclitaxel, as a model drug was loaded into polymer micelles by a solid dispersion method and
the drug loading efficiency and content was significantly dependent on the loading conditions and the polymer structures.
In particular, the miktoarm polymers demonstrated better drug-loading capacity and colloidal stability than the cor-
responding di-block copolymers, increasing their potential for drug delivery applications.
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Figure 1. 'H NMR (a) and FTIR (b) spectra of MPEG, MPEG-pNC,
and MPEG-serinol conjugate.
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Figure 2. '"H NMR (a) and FTIR (b) spectra of MPEG, PEG-PTMC
diblock copolymer, and PEG-PTMC, miktoarm copolymer.
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Table 1. Characterization of PEG-PTMC Di-block and Miktoarm Copolymers

Feed molar ratio M

No. PEG TMC (PEG-PTMC) M} M,/M; Yield (%)  CMC (mg/L)  Size (nm)
DI 1:20 2000-2060 4140 1.20 69.7 7.19 43.1
D2 1:40 2000-3690 4980 1.20 67.6 3.96 393
M 1:40 2000-(1940), 4790 123 70.2 3.84 69.1

“Calculated from the peak integration of 'H NMR spectra. *Determined by GPC measurements. “Critical micelle concentration determined by

fluorescence measurements.
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and PEG-PTMC, miktoarm copolymer.
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Table 2. Characterization of Drug-loaded Polymeric Micelles

Feed ratio  pryg loading Drug load- Particle

No. m content ing efficiency  size
(w:w) (%) (%) (nm)

D1-PTX05 19:1 4.58 84.9 47.6
D1-PTX10 9:1 1.63 133 34.0
D2-PTX05 19:1 2.90 50.8 50.1
D2-PTX10 9:1 1.24 10.2 40.5
M-PTXO05 19:1 3.88 69.5 75.6
M-PTX10 9:1 7.53 62.1 72.0
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