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Abstract

Chitosan (CS) is a biodegradable polymer and can be used as carriers in
gene delivery. However the major drawback of CS is low solubility in neutral pH values
and low transfection efficiency. To improve the solubility and transfection efficiency,
novel CS derivatives were synthesized by modifying the chemical structure of CS. The
purpose of this study was to investigate the transfection efficiencies and cytotoxicity of
three different types of this novel synthesized (Quaternized N-(4-N,N-
dimethylaminobenzyl) chitosan; TM-Bz-CS. The factors affecting the transfection
efficiency such as N/P ratio, particle size, zeta-potential, morphology, pH of culture
medium and serum have been evaluated. Transfection efficiency was investigated using
the plasmid DNA encoding green fluorescence protein (pEGFP-C2) on human
hepatoma cell lines (Huh7 cells), compared with polyethylenimine (PEI, 25 kDa). The
results revealed that all CS derivatives were able to condense with pDNA. The gene
transfection efficiencies were influenced by the N/P ratios. When the N/P ratio
increased, the gene expression increased. The gene transfection increased, when CS
was substituted with hydrophobic group. The rank of transfection efficiency of the CS
derivatives were TMs;-Bz43-CS > TM47-Bz,3-CS > TMs;-Bz15-CS. When the amount of
N-benzyl substituted group increased, the gene expression increased. The pH of culture
medium did not affect the transfection efficiency of pDNA/TMs,-Bz,3-CS complex,
whereas affected to CS. TMs;-Bz,3-CS showed elevated potential as gene carrier by
efficient DNA condensation and mediated highest level of gene transfection with

negligible cytotoxicity in Huh7 cells in comparison to PEI.
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