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Figure 1  (Color online) (a) Schematic illustration of Dex-g-SA/Mn-SPIO/DOX micelle formation with anticancer drug
DOX and Mn-doped SPIO nanocrystal inside the hydrophobic core; (b) DLS and SEM characterizations of
Dex-g-SA/Mn-SPIO/DOX micelle; (¢) Fluorescence images of DOX after MCF-7/Adr cells incubated with DOXHCI
and Dex-g-SA/Mn-SPI0O/DOX micelles at DOX content of 6ugemL ' for 2h and 24h. Scale bar: 20pum.
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Figure 2 (a) Synthesis route of HPMC-PLA block copolymers by reductive amination; (b) size distribution;
(¢) TEM image of HPMC-PLA micelles
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Figure 3 (a) Synthesis of MCC-g-PPDO self-assembled nanomicelles and the encapsulation of hydrophobic QDs;
(b and ¢) the TEM images and size histogram of blank MCC-g-PPDO micelles; (d and e) QDs-encapsulated
MCC-g-PPDO micelles
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Figure 4 pH-Dependent (a) size distribution; (b) Zeta potential of His-SA-BSP micelles;
(¢) TEM images of the micelles at different pH values
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Figure 5 (a) Schematic illustration of the formation of shell-crosslinked micelles and intracellular drug release;
(b) TEM images of SCM-1, SCM-2 and SCM-3, and hydrodynamic radii (R,) of SCMs; (c¢) CLSM images of
Hela cells incubated with DOX-loaded SCM-2; (d) in vitro DOX release from DOX-loaded SCM-1, -2,
and -3 without GSH, and SCM-1, -2, and -3 with 0. 010M GSH in PBS at pH=7.4, 37 8C
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Progress of the Preparations of Amphiphilic Polysaccharide Micelles as
Nanoparticle Drug Carriers

ZHENG Rong', LI Zhen', MIN Jie', WU Chang-qiang”, ZHI Yun-fei',
SHAN Shao-yun', SU Hong-ying'"
(1. Faculty of Chemical Engineering , Kunming University of Science and Technology, Kunming 650500, China ;
2. Sichuan Key Laboratory of Medical Imaging » North Sichuan Medical College » Nanchong 637000, China)

Abstract: Due to its excellent biocompatibility and unique structure of hydrophobic core and hydrophilic shell, natural
polymer-based nano-micelles have been widely researched in the biomedical field as carriers for lipid-soluble drug or
nanoprobes loading to increase their solubility and stability. Polysaccharides have the advantages of excellent water
solubility, wide sources and easy chemical modification, and the amphiphilic polysaccharide derivatives after hydrophobic
modification can self-assemble into natural polymer micelle nanoparticles in aqueous solution. The preparation of
amphiphilic polysaccharides is a key step for the design and formation of polysaccharide micelles. Therefore, in this paper,
the commonly used methods for the hydrophobic modification of polysaccharides, including side chain esterification, side
chain ring-opening polymerization, terminal reductive amination, and hydrophobic drug grafting were reviewed in detail.
And, further functionalization and application of amphiphilic polysaccharide micelles as drug carriers were introduced.

Key words: Polysaccharides; Polymeric micelles; Hydrophobic modification; Drug carrier
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