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                 In the present study, two types of liposomes; cationic polymers-coated anionic 
liposomes and cationic liposomes were prepared by sonication method and studied for their 
use as gene carriers.  The anionic liposomes were composed of egg yolk phosphatidylcholine 
(EPC) and anionic surfactants i.e. sodium oleate (NaO) or sodium taurocholate (NaT) or 
zwitterionic surfactant 3-[(3-cholamidopropyl)-dimethylammonio]-1-propanesulfonate (CHAPS) 
at the molar ratio of 10:1, 10:1.5 and 10:2.  Subsequently, these liposomes were coated with 
cationic polymer chitosan lactate (CSL), methylated N-(4-pyridylmethyl) chitosan (TM69-Py62-
CS) or polyethylenimine (PEI).  In the preparation of cationic liposomes, EPC, cholesterol 
(Chol) and various cationic surfactants i.e. stearylamine (SA), dodecyl trimethylammonium 
bromide (DTAB) and cetylpyridinium chloride (CPC) at the molar ratio of 10:2:1, 10:2:2, 10:2:3 
and 10:2:4 were used.  In the gene delivery study, the liposomes were used to form 
complexes with plasmid DNA encoding green fluorescent protein (pEGFP-C2) and 
investigated for their ability to transfect human hepatoma cell lines (Huh-7 cells) compared 
with PEI and Lipofectamine2000TM.  The results revealed that all liposomal formulations were 
able to form complex with DNA depending on the carrier to DNA weight ratios.  The liposomes 
coated with PEI showed higher transfection efficiency than that coated with TM69-Py62-CS or 
CSL.  While the transfection efficiency of PEI-coated anionic liposomes was significantly 
higher than that of the PEI/DNA complexes, and the liposomes coated with TM69-Py62-CS or 
CSL showed lower transfection efficiency than the cationic polymer/DNA complexes.  Among 
PEI-coated liposomes, the formulations which were prepared by using NaO as surfactant 
showed higher transfection efficiency than those using NaT or CHAPS.  The complexes of PEI 
coated-liposomes were EPC:NaO (10:2) liposomes at the weight ratio of 0.5 > EPC:CHAPS 
(10:2) liposomes at the weight ratio of 0.75 > EPC:NaT (10:1.5) liposomes at the weight ratio 
of 0.75.  In case of cationic liposomes, only EPC:Chol:SA liposomes/DNA complexes showed 
gene expression and the highest transfection efficiency was thus obtained at the molar ratio of 
10:2:4.  All liposomal formulations had lower cytotoxicity than PEI. PEI coated NaO-liposomes 
had the highest transfection and low cytotoxicity, suggesting that these formulations have the 
potential to be used as effective and safe gene delivery carrier. 
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