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FERRITE MAGNETIC NANOPARTICLES  

IN THE DESIGN OF NOVEL DRUG DELIVERY SYSTEMS 

Vedernykova I., Koval A., Antonenko O., Kryskiv O., Chan T. 

Inorganic and Physical Chemistry Department, 

National University of Pharmacy, Kharkiv, Ukraine 

ivedernykova@gmail.com 

 

The creation of fundamentally new drugs for the prevention and treatment of 

various diseases is one of the most pressing problems of nanomedicine and 

nanopharmacy today. New terms have appeared that today indicate the directions of 

development of pharmacy - nanopharmacy, targeted drug delivery. 

Targeted drug delivery systems are being developed to optimize medical prac-

tice. The system is based on a method that ensures the delivery of a therapeutic agent 

to a damaged area of the body for a prolonged therapeutic effect, avoiding any dam-

age to healthy tissues by the action of drugs. Targeted drug delivery systems are a 

highly integrated field of science that brings together various disciplines such as 

chemistry, biology, physics, medicine, and pharmacy. In the case of using nanoparti-

cles with magnetic properties for such purposes (magnetic targeted drug delivery), 

the possibility of creating "smart" magnetically controlled drugs opens up. 

The main requirements for highly dispersed ferrite materials for medical and 

biological purposes are: biological compatibility, given by the chemical composition; 

the dispersion of the powder, depending on the production technology; high magnetic 

susceptibility, given by high saturation magnetization at a low value of the magnetic 

anisotropy field; superparamagnetic state, determined by the volume of particles, the 

constant of magnetic anisotropy, temperature, and external magnetic field. The use of 

various ferrites (ferritic acid salts Fe2O4
2-), particularly synthetic particles of magnet-

ite (FeFe2O4), makes it possible to successfully solve this rather complex multifacto-

rial problem. 

Already nowday, the development and production of magnetic micro-and na-

noparticles in the composition of drugs are most actively engaged in by American 

and some European companies: Bangs Laboratories, Polysciences Inc. Magforce 

Nanotechnologies AG. Given the rapid rate of development of magnetic nanotech-

nology in pharmacy, the establishment of the conditions for the synthesis of magnetic 

nanoparticles of various compositions for pharmaceutical preparations is of actual 

practical importance. For this purpose, comprehensive studies of the possibilities of 

the chemical condensation method as a method for the synthesis of ferrite nanoparti-

cles of various compositions and structural types were carried out. 

The method of chemical condensation, in which ferrites are obtained from 

aqueous solutions of metal cation salts in an alkaline medium, has a number of ad-

vantages. When mixing and settling the components in the liquid phase, a high dis-

persion and close contact is achieved, and a uniform distribution of the constituent 

components of the ferrite particles is ensured. As a consequence, the synthesis prod-

ucts are characterized by the reproducibility of the chemical composition and proper-

ties. The method allows one to obtain particles of the nanoscale range, which corre-

sponds to their superparamagnetic state.  

mailto:ivedernykova@gmail.com
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