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Abstract

Abstract

Currently tumor incidence is rising year by year. Since traditional therapies have
some disadvantages, such as high risk and side effects, people are seeking for safer
and more effective treatment. Photodynamic therapy is non-invasive and can be
repeated multiple times safely. Antiangiogenic therapy targets the tumor vascular
endothelial cells, which means low systematic toxicity and not prone to be
drug-resistant. Its cooperative use with antitumor can display significant synergistic
effect. Nanoparticle delivery system based on the EPR effect or modified with
targeting groups can be passively or actively targeting to the tumor tissue, which may
show excellent antitumor effect.

Our work aims to synthesize an inclusion compound, fullerene-
cyclodextrin/thalidomide. B-cyclodextrin can enhance the biocompatibility of the
system and the drug can be included into its cage, fullerene can generate ROS to kill
the tumor cells (tumor parenchyma), and thalidomide can kill tumor vascular
endothelial cells (tumor stroma). In this way it plays a synergistic effect. The potential
superiority of this nano-drug carrier is good biocompatibility, good drug solubility
with high drug loading ratio and passively targeting to malignant cells.

Our paper covers the research process of the inclusion compound, including the
ideas, methods, characterization and its applications. The methods and results are
listed below: In Chapter 2, we obtained the fullerene amino derivatives (Cg-NH,)
from the addition reaction between ethylenediamine and the carboxyl cyclodextrin
derivatives (MAH-B-CD) from the reaction between maleic anhydride and beta
cyclodextrin. These two products were coupled through amidation reaction. Finally
the drug thalidomide was included into the cage of beta cyclodextrin. We analysed the
structure by FT-IR, MS, UV-Vis, NMR etc. It was confirmed that
cyclodextrin-fullerene conjugate is with molar ratio 1:1. Then thalidomide was
included and the drug loading ratio was 7.34%. It had drug sustained release. In
Chapter 3, HeLa cells were co-cultured with inclusion compound of different
concentrations and treat with light. We detected the HeLa cell viability by MTT assay,
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Abstract

which indicated that the carrier had no dark cytotoxicity and was biocompatible. After
illumination, it had cytotoxicity because of the photodynamic effect. The inclusion
compound had drug sustained-releas in dark, which lead to cytotoxicity. And it had
more cytotoxicity with illumination. After cells added with different ROS scavengers
we measured it again by MTT assay. L-histidine and NAC (two kinds of singlet
oxygen scavengers) improved cell viability more significantly, so we make sure that
the photodynamic reaction is mostly based on Type II mechanism. Relative
accumulation of intracellular ROS was measured by flow cytometry and 'O, yield
was measured with ABDA. We observed the cell death by calcein-AM/PI double
staining. The intracellular free calcium concentration was analyzed by the fluorescent
calcium indicator Fura-2/AM. The results showed that cyclodextrin-
fullerene/thalidomide inclusion compound had photodynamic reaction, which lead to
cell damage, the elevation of intracellular ROS and Ca”’. In Chapter 4, We analysized
the inhibition of inclusion compound on HUVEC cell proliferation, migration and
tube formation by MTT assay, cell scratch wound assay, Transwell invasion
experiment and the tube formation assay. It showed that the inclusion compound
significantly inhibited in-vitro angiogenesis because of synergistic effect. In summary,
we synthesized a new kind of inclusion compound,
cyclodextrin-fullerene/thalidomide, = which has  photodynamic effect and
anitiangiogenic effect. It produced effects on tumor parenchyma and stroma at the
same time.

Key Words: fullerene; thalidomide; inclusion compound; photodynamic therapy;

antiangiogenic therapy
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Figure 1-1 The process of photodynamic reaction
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