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When designing new biomaterials for tissue conta-

ct devices it is important to consider their architecture 

as it affects different cell response. Surface modifica-

tion of tubular structures requires the use of different 

techniques than in the case of flat samples. Similarly, 

analytical techniques also need to be adapted to the 

specific shape of substrate. For blood contacting 

devices this issue is critical because of shear forces 

generated by fluid flow and responsible for blood 

components activation. This necessitates the use of 

diagnostic techniques dedicated for material analysis 

in dynamic conditions in order to simulate physiologi-

cal conditions. In the frame of the work, the flat sam-

ples as well as tube like elements were considered.  

The flat samples were prepared for basic research. 

Based on the results of the basic research the 

thin coatings were selected for the internal side of 

the tube like elements which have been analysed 

in contact with blood using blood flow simulator.  

The cross section of the coating-substrate interaction 

was tested using transmission electron microscopy. 

The attachment of cells to coatings was determined 

by radial flow chamber. Hemocompatible analysis 

was carried out in two ways. The quality of the blood 

after the dynamic test was analysed using flow cyto-

metry. In this case the aggregates formation, platelet 

consumption and apoptosis derived microparticles 

were considered. The amount of cells adhered to 

the materials surfaces was determined by confocal 

laser microscopy.

Keywords: hemocompatibility, thin film, protein  

adsorption, shear stresses

[Engineering of Biomaterials 132 (2015) 2-8] 

The development of regenerative medicine creates new 

challenges for scientists who search new techniques for 
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the methods of the medical devices testing, dedicated for 
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for platelet activation as well as adhered cell detachment or 
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the group of coating was selected and deposited on the 
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allows to determine the influence of 

-

the material surface is covered with red 

time the shear stresses are generated 

shear forces are applied perpendicular 

to the material and do not cause cell 

act parallel to the surface and can cause 

equation 2 where,  is the 

-

rial, 

r is the sample radius, 

and e

-

is the adhesive strength of the cell and 

remain on the surface not torn off when 

the value of the adhesive strength to the 

surface is greater than the applied shear 

radius and near the edges of the disc 
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the hardness decreases due to the increased impact of 
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and presented as a function of a distance from the center 

sample shear forces have the strongest values resulting in 

tester, the stress is reduced along the radius, the amount of 

displacement of cells within a sample under the action of 

at the edges of the disc where shear forces are close to 
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shear forces caused a sudden, sharp decline in cells 

ness hmax HiT hmax HiT 
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coating deposition has also an impact on cells activation in 

 

sample the adhesion of platelets to surface is lower than for 

control
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requires the development of novel deposition techniques 

 

-

-

groups of materials, which in a later stage have served to 

-

mitted multiscale diagnostics and allowed us to assess the 

 

ceramic coatings are dependent on the appropriate mecha-

the controlled contribution of the residual stress in terms of 
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