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Gene-loaded nanoparticles have been proposed as a safer non-viral carrier for gene delivery to many 
important tissues. However, a major limitation to achieve a high level of gene expression is their poor stability 
in physiological media; they severely aggregate and/or dissociate upon challenging by salt and serum, rendering 
them inefficient when administered in vivo. However, making them too stable will impede DNA unpacking 
after they reach the cytosol and nucleus. Hence the stability should be tailored by considering the specific tissue 
and factors associated with delivery. Control of nanoparticle stability, DNA/RNA release, cell binding, and 
intracellular trafficking will be key to understanding the rate-limiting steps for gene delivery and optimizing 
transgene expression efficiency in vivo. We have developed a series of biocompatible and biodegradable 
polymers that self-assemble with DNA to form micellar nanoparticles consisting of DNA/polyphosphoramidate 
complex core and a polyethylene glycol (PEG) corona rendering the particles more stable in aqueous medium. 
Size, morphology and stability can be controlled by adjusting the structure of the carrier polymer. 
Characterization and structure-biophysical properties-transfection efficiency relationships of these micelles will 
be discussed in this talk. A new micelle system with microenvironment-sensitive DNA release property will 
also be discussed. These favorable characteristics make this micelle system an ideal platform for systematic 
investigation of delivery mechanisms and optimization of tissue-targeted delivery systems. 
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