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Recently, there have been very popular works on the design and analysis of mag-

netically drug delivery systems to "target-organ" (magnetic targeting) under the influ-

ence of an external magnetic field. The conditions of stabilization of magnetic nanopar-

ticles in such systems can be defined by structural - rheological properties of the disper-

sion medium. In the case of using of polar dispersion unstructured environment (such as 

water) stability of the systems can be achieved using electrostatic and steric stabilization 

factors. In a viscous base the stabilization of magnet particles is possible without using 

of surfactant, due to the forces of viscous resistance of the dispersion medium. 

For the such systems the nature of interaction of adsorbent-adsorbat between the 

particles of magnetic phase and surfactant molecules (or environment) should be de-

termined, that affects the state of the surface and subsurface layers of magnetic nano-

particles and thus on their magnetic properties and the magnitude of the magnetic in-

terparticle interaction. 

Considering the importance of these samples for biomedical applications and the 

fact that most applications require the use of this material in the form of aqueous col-

loidal suspensions, it is worth studying the magnetite surface chemistry and the stabil-

ity of the particles in water. 

The aim of this work is to investigate the aggregation and sedimentation stability 

of the synthesized magnetite particles in various rheological dispersion medium, to de-

termine the interaction of "adsorbent - adsorbat" between the particles of magnetic 

phase and the stabilizer molecules. 

The samples of magnetite nanoparticles suspended in water-based (surfactant 

were sodium oleate, 0.5 % aqueous solution of hydrochloric acid, 3 % aqueous solution 

of pectin) and polyethylene-based (PEO1500:PEO400 8:2) were investigated. Synthe-

sis of magnetite particles was performed by chemical coprecipitation: average particle 

diameter <d> = 20 nm, X-ray density ρ = 5.2 gcm-3. 

Aggregation and sedimentation stability of water-based magnetite systems were 

studying. Under the studying the properties of water-based magnetite dispersion it was 

founded that the use of a solution of hydrochloric acid, sodium oleate and pectin as 

stabilizers leads to increase d stability of disperse systems (and -potential value) and 

promotes spatial structuring of colloidal particles. Stable dispersion system 

PEO/magnetite without the use of surfactants was developed. Surface modification of 

the magnetic particles using a solution of HCl and polyelectrolytes (pectin, sodium 

oleate) increases the stability of the systems by 60 %. Using IR-spectroscopy the 

chemical interaction of SAS molecules with the surface layer of magnetite iron cations 

was determined.  
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