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Abstract

The basic concept underlying gene therapy is that human disease may be treated by the transfer
of genetic material into specific cells of a patient in order to correct or supplement defective
genes responsible for disease development. Gene therapy is currently being applied in many
different health problems such as cancer. the ideal gene delivery system must be capable of
protecting the DNA until it reaches its target. To do so, the system must be small enough to
allow internalization into cells and passage to the nucleus, it must

have flexible tropisms for applicability in a range of disease targets, and it must be capable of
escaping endosome-lysysome processing and of following endocytosis. Currently, transport
of exogeneous DNA to cells can be achieved using vectors, which can be separated into two
categories: viral and non-viral vectors. viruses present a variety of potential problems to the
patients such as toxicity, immune responses, and inflammatory responses. Lastly, insertional
mutagenesis and oncogenic effects can occur when used in vivo. The

limitations of viral vectors, particularly regarding safety concerns, have led to the evaluation
and development of alternative vectors based on non-viral systems. Chitosan is a non-toxic
biodegradable polycationic polymer with low immunogenicity .It is a good candidate for
gene delivery system because positively charged chitosan can be complexed with negatively
charged DNA. The main drawback of chitosan would be the poor water solubility at
physiological pH and low transfection efficiency. But several chitosan derivatives have been
synthesized in the last few years in order to obtain modified carrier with altered
physicochemical characteristics. In this study, we synthesized the novel water soluble
chitosan derivatives: thiolated methylated N-(4-N,N-dimethylaminobenzyl) chitosan (DM-
BZ-Cs-Cys). DM-BZ-Cs-Cys/pDNA nanocomplexes were prepared by ionic gelation
method. Physical properties of the complexes were investigated. Their

transfection efficiency and cytotoxicity in Human Embryonic Kidney 293 cells

(Hek293 cells) were evaluated. This chitosan derivatives showed elevated potential as gene
carrier by efficient DNA condensation and DNA protecting. N/P=5 mediated the highest
level of gene transfection with negligible cytotoxicity in Hek293 cell line.
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