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INTRODUCTION: Many of cell functions are 
sensitive to the intracellular stress fields [1]. These 
fields arise from a complex balance of forces 
exerted on the adhesive contacts and the forces 
generated within a cytoskeleton. The dependence 
of forces exerted on the adhesive contacts upon 
the flexibility of extracellular matrix (ECM) [2] 
points at the important role of material surface 
stresses in this phenomenon. Our recent study [3] 
demonstrated straight quantitative correspondence 
between cell adhesion parameters and values of 
surface stresses. However, the variations in surface 
stresses in that study were accompanied by 
simultaneous changes in surface roughness. The 
absence of any regular relationship between the 
parameters of cell adhesion and surface roughness 
did not permit to elucidate the role of surface 
stresses in cell adhesion independent of surface 
topography. The aim of present study was to 
clarify the correspondence between cell adhesion 
parameters and surface stresses independent of the 
effect of surface topography.  
 
METHODS: Material tested was hot-rolled binary 
NiTi shape memory alloy (Ti-44,3wt%, Ni-
55,7wt%). Samples for biological tests – 6 mm-in-
diameter and 5 mm-in-height disks – were 
simultaneously ground to avoid differences in 
surface topography. To elucidate the effect of 
surface stresses on parameters of cell adhesion the 
half of disks ground were annealed in vacuum 
(P=10-4 mmHg) at 250°C during 1 hour. ROS-
17/2.8 osteoblastic cells were used for biological 
studies. The procedure of biological tests and the 
description of methods for the measurement of 
surface roughness Ra and surface stress σ are 
given in [3]. 
 
RESULTS: Results of the experiments are shown 
in Table 1 and Fig. 1. 
 
Table 1. Mean ± SD of roughness Ra and surface 
stress σ  after grinding and grinding+ annealing of 
NiTi samples (N = 6 per group). 

Surface treatment Ra, µm σ, MPa 
Grinding 0,156±0,021 183±9 

Grinding+Annealing 0,155±0,020 158±6 
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Fig. 1: Number of focal adhesions (A) and area 
occupied by focal adhesions (B) on NiTi after grinding 
and grinding+ annealing. 
 
DISCUSSION & CONCLUSIONS: The present 
study confirmed the priority of stresses over 
roughness for cell adhesion. It also demonstrated 
the irregular character of correspondence between 
these surface characteristics in NiTi. Most 
probably the effect of surface stresses on cell 
adhesion is performed via the regulation of ECM 
flexibility. 
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