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The success of gene therapy is decisively dependent on the development of effective carrier systems, able
to compact and thus protect the genetic material as to avoid both in vitro and in vivo barriers for
transgene delivery [1]. Given the problems of safety encountered with viral vectors, non-viral carrier
systems are a safer alternative for the therapeutic delivery of genes [2]. Cationic liposomes/DNA
(lipoplexes) have been widely used as non-viral vectors for cell transfection, with the neutral lipid (helper)
of the liposome formulation playing a determinant role for the efficiency of this process. The lipoplex
preparation method itself influences the structural properties of the produced lipoplex, affecting its final
lipofection capability [3, 4]. In this work, we have studied the potential for cell transfection of a new
liposomal formulation containing monoolein (MOQ) as helper lipid, using various preparation methods.
Lipoplexes composed of pSV-B-galactosidase and dioctadecyldimethylammonium bromide (DODAB)/1-
monooleoyl-rac-glycerol (MO) at (4:1) molar ratio and at cationic lipid/DNA ratio of 4.0 were tested.
Ethidium Bromide (EtBr) exclusion assays, Dynamic Light Scattering (DLS), and Zeta Potential () were used
to study plasmidic DNA complexation and physicochemical properties of the formed lipoplexes (their size
and electrical charge). Transfection efficiency was also evaluated on 293T cells by determining the activity
of B-galactosidase, the reporter gene. The results indicate that the lipoplexes’ physicochemical properties
are strongly dependent on the preparation method (one-step or multi-step complexation, at 252C or
502C), with resulting mean sizes varying from 350 to 1700 nm and superficial charge densities ranging
from +9 mV to +30 mV. No clear correlation was found, however, between lipoplex physicochemical
properties and observed cell transfection efficiencies, suggesting that other parameters, such as structure
(degree of DNA condensation/compaction) of the complex and the mode of internalization by the cell may
also weigh in on cell transfection. Nevertheless, it was possible to determine that lipoplex preparation
methods can greatly affect DNA uptake by cells. Optimal nanotherapy requires the therapeutic molecule
to be protected from degradation and reach its target cell and intracellular location. This work
demonstrates that the MO-based system is a viable nanocarrier for plasmidic DNA and that the conditions
to prepare the carriers for gene therapy application can be modulated to achieve maximal delivery
efficiency.
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