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Fig. 1 Synthesis of amphiphilic dendrigraft copolymers
Table 1 Properties of the copolymers and their micelles
Graft degree GPC CMC Micelle size and zeta potential
Sample
(%) M, x10 -3 M, /M, (mg/L) Diam (nm) PDI Zeta potential (mL)
G0-g-PEG 4 45 8.2 1.23 2.2 16.7 0.34 -9.7
G0-g-PEG,; 53 14. 4 1.29 3.8 15.3 0.39 -10.9
G1-g-PEG 4 46 38.2 1.36 2.5 21.6 0.25 -8.0
G1-g-PEG,; 50 67.2 1.22 4.3 30.6 0.34 -8.3
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Fig. 3 GPC chromatograms of G1-g-PEG,5 and G1-OH
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Fig. 4 TEM images of (a) G0-g-PEG,5 and (b) Gl-g-PEG, at 0. 05 mg/mL; (¢) GO-g-PEG,sand (d) Gl-g-PEG,5 at 1 mg/mL
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Table 2 Drug loading of the polymers

G0-g-PEG,; G1-g-PEG,;

Worug” Woolymer

DLC'(% ) DER"(%) DLC*(%) DER"(%)

1/10 4.5 45.3 8.6 86. 1
2/10 10. 8 53.9 15.5 77.6
3/10 19.0 63.5 26.3 75.1
4/10 23.7 59.1 28.8 72.0

“DLC (drug loading content) is the percent content of drug in the
drug-loaded micelles;” DER (drug encapsulation rate) is the percent

rate of encapsulated drug to the whole fed drug.
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Synthesis and Characterization of Amphiphilic Dendrigraft

g-Caprolactone Copolymers

Juan Cheng, Xiu-jun Ling, Zhen-guo Zhang, Ren-xi Zhuo, Zhen-lin Zhong"
(Key Laboratory of Biomedical Polymers of Ministry of Education, College of Chemistry and Molecular Sciences ,
Wuhan University, Wuhan 430072)

Abstract  Amphiphilic dendrigraft g-caprolactone copolymers were prepared wia the grafting reaction of
polyethylene glycol chloroformate on the side and terminal hydroxyl groups of the dendrigraft poly ( e-
caprolactone ) s. The copolymers were characterized by ' H-NMR and GPC.'H-NMR analysis revealed that the
graft rate was approximately 50% . GPC analysis showed that the molecular weight of the amphiphilic
copolymers had a relatively narrow unimodal distribution. Their molecular weights were apparently increased
comparing to the raw dendrigraft poly ( g-caprolactone ) s. The amphiphilic copolymers were able to disperse
directly in water forming micelles. The diameters of the micelles were measured by DLS to be in the range of 16
to 31 nm with moderate PDI of 0.25 to 0.39. The morphology of the micelles was observed by transmission
electron microscopy (TEM ). The micelle particles with an irregular globular shape were composed of smaller
particles whose size is in accordance with the size of a single polymer molecule. In water, there might be an
equilibrium between the unimolecular micelles and assembled multimolecular micelles. The amphiphilic
copolymers showed high drug-loading capacity and drug encapsulation rate to hydrophobic antitumor drug
pachitaxel ,owing to the nano-sized cavities inside the dendrigraft structures.

Keywords Dendrigraft polymer, Poly( g-caprolactone) , Amphiphilic copolymer, Drug carrier
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