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Evaluation of the Block Copolymeric Micelle-Mediated Gene
Transfer In Vitro And In Vivo
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In order to evaluate the feasibility of using the block copolymer for gene transfer, a
plasmid (pCMV- gal) carring the Escherichia coli galactosidase gene (LacZ)
driven by a CMV promoter was used as a reporter. Different ratios of copolymer and
plasmid DNA were prepared and added to human hepatocarcinoma Hep-G2 and
mouse adrenal tumor Y-1 cell lines in vitro as well as by eye drops in ocular tissues
of rabbits and mouse in vivo. In addition, the physical-chemical properties of
polymeric micelles/plasmid polymeric micelles carrier, including Zeta potential,
partical size, and critical micelle concentration (CMC) measurements were analyzed.
The results have found that the block polymeric micelles were formed above 0.1
% (W/V) of block copolymer with 160 nm size and —4.4 mV potential. After staining
with X-gal at 72 hours post-treatment, the most efficient reporter expression
occurred when 0.5%-1% concentrations of the block copolymers were used as the
carrier. In addition, the cytotoxicity for the Hep-G2 and Y-1 cells was determined by
MTT assay and it was found that the IC50 of the block copolymer was 1% and 1.8%
(IC50= 1, 1.8%), respectively. Furthermore, the reporter expression was detected

around the iris of rabbits and the intraocular tissues of mice upon in vivo topically



applying the copolymer/DNA formulationfor 48 hours. In the meantime, after some
enhancer and endocytosis inhibotrs, the transport mechanisms of block copolymeric
micelles was found probably through endocytosis in cultured cells and animals as
well as enhancement through tight junction pathway. These in vitro and in vivo
experiments postulate the possible potential usage of the block copolymers for DNA

transfer.



