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The in uence of the roughness of magnetic modi ed 
substrate on the adhesion, proliferation, and detachment 
strength of eukaryotic cells
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It is known that nanocoatings allow changing 
the surface properties of medical devices 
used for implantation in order to enhance the 
interaction of the implant material with 
cellular components and biological uids 
(Hosseinkhani et al., Biomaterials, 2006, 
27:4079-4086). Topographic features of the 
surface play an important role in adhesion 
(Patel et al., 2010, Biomed. Microdev., 12(2):
287-296), and in uence morphology, 
proliferation and differentiation of cells 
(Gerecht et al., 2007, Biomaterials, 28(28):
4068-4077). However, there are only few 
studies speci cally investigating the 
dimensional effects of chemically 
homogeneous nanotopographic protrusions 
on the development of differentiation of 
MSC. In our laboratory the method of iron 
salts reduction was optimized to obtain 
biocompatible magnetic nanoparticles 
(Dzamukova et al., 2013, Biomaterials 
Science, 2013, 1, 810-813), and this opens up 
the possibility for creating nanocomposite 
materials for biomedicine and pharmacy.
 
At this stage, magnetite-modi ed adhesive 
surfaces with homogeneously distributed 
nanoparticles were obtained, as well as with 
regions with and without nanoparticles. The 
surfaces were investigated using atomic 
force (AFM) and scanning electron 
microscopy (SEM). Using the optimized 

technique, regions modi ed with 
nanoparticles and without modi cation have 
been created. Preliminary experiments on 
rat mesenchymal stem cells (MSC) showed 
that the nanomodi cation of the substrate 
did not signi cantly affect the adhesion of 
the cells. Using AFM, the forces of cell 
attachment to the substrate were measured. 
Additionally, the dyeing of lectins in the 
plasma membrane of cells allowed to 
visualize cell-substrate interactions.
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