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Prepar ation and properties of heparosan polysaccharide-vitamin E
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Abstract: Due to the advantages of polymer micelles and the anticancer activity of doxorubicin (DOX), the
polymer micelle of DOX is expected to be used for drug delivery in anticancer applications. As a biocompatible
and biodegradable polymer, amphiphilic copolymer heparosan-adipic dihydrazide-vitamin E succinate (KV) can
be self-assembled to form micelles with core-shell structure in agueous phase. In this article, KV conjugates
with two different degrees of substitution (DS) were synthesized to load DOX and were characterized by ‘H NMR.
The size distribution, morphology, zeta potential and release behavior in vitro of the DOX-loaded micelles were
studied. In vitro cytotoxicity was investigated by MTT assay against MGC80-3 and COSY7 cells. The céllular
uptake of the DOX-loaded micelles was observed by fluorescence microscopy and flow cytometry. The
"H NMR spectra results confirmed the KV polymers were successfully conjugated and the degree of VES grafted
on heparosan polysaccharide were 12% and 25%. Briefly, the micelles with two different DS were expressed as
KV, and KV,s. The DOX-loaded micelles could resist serum adsorption because of the negative charge on
the surface. The average particle size measured by dynamic light scattering (DLS) method was 140—150 nm
and the TEM results indicated that the morphology of DOX-loaded micelles were spherical. The encapsulation
efficiency and drug loading were 80% and 10%—15%, respectively. The DOX-loaded micelles had sustained
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release behavior and the cumulative release of DOX/KV 3, was slightly higher than DOX/KYV ,s.
viabilities of cells which were co-incubated with blank micelles were greater than 90%.

Moreover, the
It is clear that the blank

micelles almost non-toxic to both cells. The ICs, of drug-loaded micelles against COS7 cells was much higher
than that of MGC80-3 cells and the DOX/KYV 4, exhibited greater cytotoxicity. The cellular uptake of DOX/KV
on MGC80-3 was greater than COS7 cells. In this study, KV polymer micelles have a sustained drug release
activity and have a good selectivity to tumor cells, so it would be a potential carrier in drug delivery.
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Scheme 1l Synthetic scheme of heparosan-adipic dihydrazide-vitamin E succinate (KV) copolymers
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Table 1 Characterization of blank micelles and drug-loaded micelles.

3Determined by dynamic light scattering (DLS); PThe rate of

doxorubicin (DOX) to polymers was 2/10 (mg/mg); °Pyrene probe method was used to determined micellar critical micelle concentration
(CMC). KV: Heparosan polysaccharide-vitamin E succinate; PDI: Polydispersity index; EE: Encapsulation efficiency; DL: Drug loading

Micelles size¥nm PDI? 5-Potential¥mV EE/% DL"/% CMC%mg-mL™?
KV12 1286+ 4.6 0.222 + 0.012 -243+23 - - 20.56 + 1.58
KVas 1234+7.8 0.204 + 0.003 -204+23 - - 17.43+1.25
DOX/KV 1o 1534+ 6.3 0.147 + 0.006 -25.7+34 78.22 + 1.67 1253+ 1.34 -
DOX/KVazs 1451+ 56 0.128 + 0.015 -225+36 89.94 + 2.57 14.67 +0.85 -
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Figure2 Sizedistribution (a) and TEM image (b) of KV 1,
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Figure 3 Invitro drug release behavior of drug-loaded micelles
in pH 7.4 phosphate buffered solution (PBS), pH 5.0 PBS and
S-glucuronidase. n=3, X*s
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Figure 4 In vitro cytotoxicity of the blank micelles on COS7
cells (@) and MGC80-3 cells(b). n=3, X+s
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Figure5 Invitro cytotoxicity of the drug-loaded micelles on
COS7 cells (a) and MGC80-3 cells (b). n=3, X=+s
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Figure 6 Fluorescence microscopy image of free DOX and
drug-loaded micelles incubated with COS7 cells (a), MGC80-3
cells(b) in1, 2, 4 h, respectively
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