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Project Summary

We focus mainly on development and various strategies in the preparation, structure, magnetic and medical properties of
various surface functionalized strategies of magnetic nanoparticles (MNPs) and their corresponding applications. Namely, The
properties of functionalized nanoparticles, synthesized via chemical method and electrohydravlic effect will be studied. 
It is a technological challenge to control size, shape, stability, and dispersibility of NPs in desired solvents. Therefore, providing
proper surface coating and developing some effective protection strategies to keep the stability of magnetic NPs is very
important that is aim of our project.
In this project, we will perform the synthesis of MNPs based on chemical precipitation of mixed trivalent and divalent iron ions
(2:1 molar ratio) in alkaline medium at room or relatively high temperature (80ºC) and in atmospheric or under a flow of
nitrogen conditions. 
The samples will analyze by VSM at room temperature to find the saturation magnetization of various polymer (PVA, PEG,
Dextran) coated iron oxide NPs. Morphology and phase composition it will be studied by scanning electron microscope SEM
(DSM-960, OPTON, Germany) provided by X-ray microanalyzer, Auger spectroscopy AES (LAS-2000, RIBER, France) and X-ray
diffractometer HZG-4/A-2. For the decision of the project tasks together with traditional chemical synthesis way, the methods and
means of modern electronics are applied. It should be noted that hydrophilic outer surface will enhance their bioactivity.
Therefore they become a very good drug carrier for biomedical applications.
Existing methods of synthesis needs to be improved in order to increase monodispersity that is necessary in the case of
biomedical applications. To do this, we for the first time turn on the electrohydraulic effect (Yutkin effect) in a well-known scheme
for the synthesis of NPs in order to significantly reduce radius dispersion of particles. The proposed approach, as shown by
preliminary studies, significantly improves the dispersion of solution. 
To do this, we have a device created by us that is a stationary pilot equipment. The use of the electrohydraulic effect occurs at
one of stage during synthesis of magnetic fluid. But as shown the preliminary experimental data, the device needs to be
improved. Namely, the future instrument should be controlled. Thus, the aim of the project is the creation of a new
electrohydraulic device. This electro-hydraulic device can become a commercial.
But the main objective of this project is to develop continuous technology line (CTL) for obtaining magnetic nanofluids on the
basis of various polymers with high medical properties, the main feature of which is reproducibility. With this device it is possible
to run experiments automatically – safely, reproducibly and around the clock. With the CTL, the scientist can achieve high
accuracy and reproducibility of the experiments. With creation of CTL synthesis of MNPs will free up from complex task of
monitoring responsibilities and routine work that finally become a thing of the past.
Existence of a potential demand for results of the project causes the following: the consumption of functionalized MNPs in the
world continuously grows, the number of the countries and companies manufacturers of functionalized MNPs grows. At the same
time continuously competitive struggle for the world market becomes aggravated and results of the project opportunity of sharp
increase of competitiveness contain.


