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Relevance. The key issue, which depends on the successful development of
nanotechnology is the creation of an effective nanotransport systems drug delivery
into cells. The solution of this problem will allow to increase the duration of action
of medications, minimize side effects and, consequently, to increase the
effectiveness of therapeutic treatment and to promote the development of
environmentally friendly processes. Unique features of nucleic acids (NK) such as
the ability to self-organization, self-reproduction, molecular recognition of the
target, and the possibility of integration into the cellular genome lie at the core of
gene therapy. Since the first works on gene therapy to create methods and systems
for delivery of exogenous genetic material in certain organs, tissues or cells has been
and remains a major problem, the solution of which depends on the successful use of
gene therapy [1, p. 808]. The main objective of the research in this area is the
development of vectors, i.e. targeted delivery systems of genes in localized areas of
tissues and in specific cell types, providing a high level of expression of therapeutic
genes in the body.

The most effective means to deliver genetic constructions into cells until
premenopausal vectors based on viruses [2, p. 249; 3, p. 901; 4, p. 858]. To create
gene therapy vectors are the most promising retro-viruses — RNA-genomic viruses
that are easy to integrate into the genome of the host cell, thereby providing long-
term expression of the required gene. Unlike retroviral vectors, adenoviral vectors,
constructed on the basis of DNA-containing viruses of vertebrates, can tolerate long
enough genes (encoding a transgene capacity up to 37,000 base pairs). Also,
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currently being developed vector system based on herpes simplex virus [5, p. 91]. A
unique feature of this virus is its pronounced tropism for cells of the nervous system,
making herpes simplex virus a promising vector for the treatment of brain tumors,
Parkinson’s disease and many others [6, p. 502].

The alternative for viral vectors are non-viral delivery systems, which include
the introduction of genetic constructs in the composition of the liposomes [7, p. 299]
or packaged using molecular conjugates of the oligopeptides, a modified chitosan,
glycosamine lipid, carbohydrate vectors. These carriers are largely excluded the
disadvantages of viral vectors, however, the ability to transform most of them is
lower than that of viral vectors. As vectors for delivery of therapeutic drugs to tumor
cells has been used for some hormones, oncofetal proteins, in particular alpha-
fetoprotein and growth factors, the receptors of which are tumor proteins that are
located mainly on the surface of cancer cells. Polymer nanomaterials have a number
of advantages that determine the effectiveness of their use in technologies of
delivery, biocompatibility, ability to biodegradation, functional compatibility.
Typical compounds which represent the basis for creating polymer nanoparticles are
polyethylenimine, polyamidoamine, and are polyglycolic acid, polyethylene glycol,
polycaprolactone, and others, and their various copolymers. Controlled sizes and
surface properties and stability of dendrimers make them very promising for use as a
means of delivery of nucleic acids into cells. Carbon nanotubes have a high affinity
for lipid structures. They are also able to form stable complexes with peptides and
nucleic acids and to encapsulate these molecules. This determines their use in
creating effective systems of delivery of vaccines and genetic material. Gold
nanoparticles, nanospheres, nanorods, formed by the molecules of gold and Nickel,
iron nanoparticles with magnetic properties, and other nanostructure that contains
metals, currently used effectively for the delivery of oligonucleotides and nucleic
acids in cells [8, p. 957; 9, p. 3818]. The main disadvantage of nucleic acids as
biomedical drugs is their degradation in the cell under the action of cellular
nucleases. To protect from nuclease degradation was engineered multilayered
nanoparticles calcium phosphate/DNA, in which DNA is located inside the particle
formed of several layers of calcium phosphate and its. Inorganic nanoparticles have
several advantages compared to organic. They can be easily prepared, can be stored
for a long period of time without losing transfairusa activity, many of them have
good ability to biodegrade, have low toxicity and are biocompatible with the tissues
of the body.

Research opportunities targeted delivery of therapeutic and diagnostic products,
including nucleic acids in single cells, organs and tissues of the body are at the
forefront of science, and the introduction of nanotechnology in the medical sector
will be able to significantly improve the quality of medical services. Using
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nanotransport systems will allow us to deliver these drugs to a certain point-the
target organism to ensure its accumulation, effective protection from degradation
and release in a certain time in the necessary doses, thus prolonging their action and
providing a more reliable and controlled treatment of diseases.
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