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The aim of this research was to investigate the effect of chitosan salts (CS) on in vitro
transfection efficiency for gene delivery. CS was investigated for their DNA complexing ability
with plasmid DNA, their transfection efficiency, and cytotoxicity in COS-1 (Green monkey
fibroblast) and CHO-K1 (Chinese hamster ovary)cells. CS with various chitosan molecular
weights (MW 20, 45, 200 and 460 kDa) including chitosan acetate (CAc), chitosan aspartate
(CAs), chitosan glutamate (CGl), chitosan hydrochloride (CHy) and chitosan lactate (CLa) were
prepared by spray drying and by dissolving chitosan base with acidic solutions. CS were
formed a complex with pSVB-gal or pcDNA3-CMV-Luc at various N/P ratios. Chitosan/DNA
complexes prepared from spray dried chitosan salts and CS solution were completely formed at
N/P ratios above 4 and 2, respectively. Spray dried chitosan salts yielded transfection efficiency
not significantly different from naked DNA in both COS-1 and CHO-K1 cells. Optimization of
transfection condition showed that pH of transfection medium significantly affectedthe
transfection efficiency. Therefore, transfection condition was controlled at the same pH (6.5).
CS solution was used to investigate the effect of the salt form of chitosan on the transfection
efficiency in CHO-K1 cells. The results showed that the transfection efficiency of CS/DNA
complexes depended on the salt form and MW of chitosan, and the N/P ratio of CS/DNA
complexes. Of different CS, maximum transfection efficiencies were found in different N/P
ratios. CHy/DNA, CLa/DNA, CAc/DNA, CAs/DNA and CGI/DNA complexes showed
maximum transfection efficiencies at N/P ratios of 12, 12, 8, 6, and 6, respectively. The
transfection efficiency had a tendency to increase as the N/P ratio increased. Low chitosan MW
(20 and 45 kDa) had higher transfection efficiency than high chitosan MW (200 and 460 kDa).
Cytotoxicity results showed that all CS/DNA complexes had low cytotoxicity. In conclusion, all
CS had effective transfection efficiencies. This study suggests that CS have the potential to be

used as safe gene delivery vectors.
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