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Abstract: Polyethyleneimine (PEI) nanocarriers are widely used for nucleic acid drug delivery, but
high cytotoxicity limits their clinical applications. Dioleoyl phosphatidylethanolamine ( DOPE) and
cholesterol were used to modify PEI with molecular weights of 1.2 kDa and 25.0 kDa, and PEI/DNA
nanoparticles were prepared by mixing modified PEI with DNA at different nitrogen-to-phosphorus ratios.
The physicochemical properties, cytotoxicity and transfection efficiency of the nanoparticles were
evaluated, and efficient and low-toxicity PEI nanocarriers were screened. The results showed that DOPE
and cholesterol modifications significantly reduced the cytotoxicity of PEI/DNA nanoparticles. When the
nitrogen-phosphorus ratios were 3 and 5, the modified nanoparticles had an average particle size of about

200 nm, a zeta potential between 5 mV and 10 mV, and a dispersion between 0.1 and 0.2. When the
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nitrogen-phosphorus ratio was 5, the modified 25. 0 kDa nanoparticles exhibited the highest DNA in vivo

and ex vivo delivery efficiency and low cytotoxicity. This result indicated that auxiliary lipid modification

significantly affected the cytotoxicity of the nanoparticles, and the PEI molecular weight and nitrogen-

phosphorus ratio significantly affected the physicochemical properties and transfection efficiency of the

nanoparticles. The nanoparticles prepared by screening the modified 25. 0 kDa PEI mixed with DNA at a

nitrogen-phosphorus ratio of 5 exhibited both high gene delivery efficiency and good biocompatibility,

which provided data support for the application of PEI nanocarriers in the field of DNA vaccine delivery.
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2y 20% » 50 F i PEL FLfiR4r 1t PED HL& 58 1)
DNA #6508 , H R v] g & & 4> 7 & PEI B
B ) DNA FE 45 g 77 F0 5T 785 (%) 2 1 fL fr , 350 T
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