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The development of magnetic liposomes-based nanoparticles iron oxide with dif-
ferent anisomeria
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Biocompatible magnetic nanoparticles (MNPs) have a great potential in the field of pharma-
ceuticals and biomedical research. In particular, MNPs are used in the development of containers
for drug delivery. Their application helps to solve the topical problems such as drug inactivation and
degradation in the bloodstream.

Different types of nanocontainers are investigated to solve this issue. Liposomes are one of
the promising and well-studied forms of nanocontainer. This type of containers delivers both hydro-
philic and hydrophobic molecules of various sizes, but one of the significant drawback is the slow
release or complete lack of the release of active molecules. To date, an approach to simplify and
improve the release of the drug from liposomal containers, which are functionalized with MNPs
under the action of low-frequency alternating magnetic field (LF AMF). The approach is based on
the mechanical rotation of the MNPs in the LF AMF, leading to disordering of the lipid membrane
of the nanocontainer.

The aim of the work was to obtain and study a model for the release of molecules from lipo-
somes with immobilized MNPs of various shapes — "spheres" and "rods" - on their surface under
the exposures to LF AMF.

Within the framework of this study, the following problems are considered: synthesis of
MNPs by thermal decomposition for spherical particles and two-stage synthesis (hydrolysis and mi-
crowave radiation) for MNPs in the form of rods; preparation of magnetic liposomes by hydration
of the lipid film; immobilization of MNPs, which are stabilized by nitrodophamine, to carboxyl
groups, which are located on the surface of the liposomes, by carbodiimide method; study of mem-
brane permeability under the LF AMF on the kinetics of suppression of the enzymatic reaction with
alpha-chymotrypsin and the method of ATR-FTIR.

As a result of the work, MNPs of iron oxide of spherical shape and in the form of rods were
synthesized. Magnetic liposomes with the size of 20015 nm and low PDI were obtained. Under the
action of LF AMF (110 Hz, 90 mT), the release of high molecular weight protein (the Bowman-
Birk Inhibitor, 6-8 kDa) from magnetic liposomes with immobilized spherical MNPs were ob-
served. In the case of MNPs in the form of rods, there is no statistically significant effect of AMF
action, but there is a tendency to improve protein release in comparison to control experiments
without field stimulation. According to ATR FTIR, MNPs that were immobilized on the surface of
liposomes interact mainly with lipid phosphates and polyethylene glycol "coat". In this case, there
was no disordering of the lipid membrane under the action of LF AMF observed. Nevertheless, the
effect observed indicates the release of protein from the surface of the liposomes membrane. The
possibility of release of protein due to the magneto-mechanical actuation of MNPs in the LF AMF
was demonstrated.

Investigation was supported by RFBR 17-54-33027 and 18-29-09154 grants.
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