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The development of efficient and convenient systems for the delivery of nucleic acid-based drugs into cells is an urgent task. 
Despite many efforts in this field, this problem cannot be considered as completely solved. А promising way is the use of various 

nanoparticles. We developed methods of immobilizing DNA fragments to titanium dioxide nanoparticles with the formation of 
TiO2~DNA nanocomposites. Three forms of TiO2 nanoparticles (amorphous, anatase, and brookite) were used for the construction 
of nanocomposites. Two approaches to the preparation of nanocomposites are described: 1) noncovalent sorption of oligonucleotide-
polylysine conjugates onto TiO2 nanoparticles, and 2) the electrostatic binding of oligonucleotides to TiO2 nanoparticles precovered 
with polylysine. Both methods provide an efficient and strong immobilization of DNA fragments onto nanoparticles that lead to 
nanocomposites with a capacity of up to 60 nmol/mg for an oligonucleotide. Different types of oligonucleotides and their analogs 
can be immobilized on TiO2 nanoparticles, including single and double stranded DNA and RNA fragments of different length, oligo-
2’-O-methyl-ribonucleotides, phosphorothioate oligonucleotides, and recently described 2’-O-methylribonucleotides with charge-
neutral phosphoryl guanidine groups, as well as peptide nucleic acids. It was shown that oligonucleotides in nanocomposites retain 
their ability to complementary interactions. Independently of the form of nanoparticles and the immobilization method, the 
nanocomposites were demonstrated by confocal microscopy to penetrate into eukaryotic cells without any transfection agents and 
physical impact. It should be emphasized that a significant part of nanocomposites was internalized in cell nuclei. The proposed 
nanocomposites can be considered as an efficient approach to deliver oligonucleotides and their analogs into cells.
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