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Abstract

To obtain an efficient and safe formulation for gene delivery, DNA must be
incorporated with cationic carriers at an optimal ratio. In practice, this ratio can be
approximately determined by gel electrophoresis or zeta potential analysis. These methods,
however, take time, use harmful reagents or require expensive or sophisticated instruments.
A new method, therefore, was developed in this study. It started with spotting the
formulations containing DNA/carrier complexes at various DNA to carrier ratios on typical
filter paper. After being allowed to dry, the spots were overlaid with green
2',7dichlorofluorescein solution. Since this negatively charged dye was adsorbed on the
positively charged complexes and changed its color to pink, the first spot of the formulation
which showed a pink color represented the closest ratio in which the DNA was equivalent to
the carriers. The results revealed that Whatman@ filter papers of all types tested (No. 1, 3 and
4) were suitable support materials since they acted efficiently as adsorbent, helping to
concentrate the complexes for a distinct detection of the spots’ color on their white
background. Furthermore, paper is cheap and can be disposed of easily after use. The
appropriate concentration of 2',7"dichlorofluorescein was 0.075 mg/mL and the optimal pH
of this solution was in the broad range of 5 - 8. When the method was applied to the testing
of various types of cationic carriers, ie. polyethyleneimine, liposome, niosome and
dendrimer, the optimal ratios could be successfully determined within 5 min and all the
results were in agreement with those obtained from gel electrophoresis, zeta potential
measurement and a method relying on the same principle, but carried out in tubes. Thus,
the paperbased method is a cheap, fast, simple and safe and green alternative which is

useful for the preparation of gene delivery formulations.
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