
95Polyurethane, produced by Bayer, built up of hexameth-

 

segments was used. Isosorbitol was applied as a chain 

-

used in medical applications. Sodium and calcium alginate 

of Man-Made Fibres on Faculty of Material Technologies 

were prepared by dissolving polyurethane and polylactide 

ratio of polyurethane to polylactide. Polymeric tubes were 

manufactured by vertical immersing of mandrels in a poly-

mer  solution or in their mixture. Polymer coated mandrels 

were then placed into cold distilled water, where they were 

mandrels and placed in vacuum dryer at temperature of 

When porosity was needed, suitable amount of porogen 

and tubes. Pentane, sodium phosphate, sodium chloride, 

polyethylene glycol of different viscisities and different 

molecular weights, were used as a porogenic substance. 

To obtain a homogeneous mixture and to prevent sedimen-

tation the suspension was homogenized with the use of 

was washed out form the polymer blend with ultrapure 

distilled water.

implants for spinal cord were subjected to comprehensive 

material testing. Mechanical evaluation on tensile and 

compressive strength, spectroscopic tests with using of 

-1

at ambient temperature in air, and surface roughness were 

performed. The pore size distribution of the tested materials 

-

urements on small pores were made on the multi-function 

with using of volumetric sorption of nitrogen method. The 

of degradation was evaluated in the conductivity and pH 

values changes of the incubated solution and on the basis 

of cubes weight degraded during incubation. Materials used 

in biological tests in vitro and in vivo were sterilized with 

the use of peroxide cold plasma. In order to determine the 

effect of the sterilization method on properties of a polymeric 

material,  ethylene oxide sterilization and ultraviolet radiation 

in a laminar was also carried out. 

as a control the bottom of the well tissue culture polysty-

-

-

-
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Typical problems strictly connected with injuries of both 

peripheral and central nervous system are sensor and motor 

disabilities, and sometimes even paralysis. In addition, minor 

nerve damage can cause a formation of benign tumors - 

neuroma. The most common reasons for nerve injuries are 

car and construction accidents, tumors and cancers and 

iatrogenic side effects of many surgical procedures such 

as orthopedic or dental.

The injuries of the peripheral nerves and the spinal cord 

are treated differently. This is mainly due to the fact that 

the peripheral nerves are capable of autoregeneration and 

the interruption of the spinal cord triggers the formation of 

the glial scar which prevents growth of axons. When the 

peripheral nerve is disrupted, connection or bridging the 

implant can be used. Synthetic implant, most often a tube 

connecting nerve stumps, provides protective environment, 

its effector. The success of the repair process depends on 

more comprehensive approach associated with the need 

to inhibit glial scar formation and to provide a place of loss 

scaffold to facilitate directed growth of axons.

In this study polymers that found application as a im-

on a mixture of two polymers, namely, polyurethane an 

that mixture was not made unintentional, material of that 

composition shows good surgical handiness and posses 

suitable mechanical properties for the needs of neurosurgery 

and angioplasty. The thermal and surface properties were 



96
1 h, then washed in PBS and stained with acridine orange 

-

liferative activity of stem cells was carried out using the 

In vivo studies of peripheral nerve regeneration were car-

and the regeneration of the spinal cord was observed on a 
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Introduction

is proved to 

be fully biocompatible with bone tissue and it promotes prolif-

 scaffolds can be manufactured 

by polymer sponge replication method, which enables ob-

taining materials with preferable pore architecture. However, 

to the material during sintering, in which powder particles 

Pre-coarsening of the material can eliminate the smallest 

pores and particles and allow obtaining more homogenous 

In the present study, pre-coarsening was used in order 

 scaffolds 

manufactured by polymer sponge replication method.  

o o

preferable time of pre-coarsening treatment from the point 

of view of increase in compression strength.

Materials and methods

Manufacturing of titanium dioxide scaffolds

-

-

 

of initial homogenization, pH of the slurry was measured 

o

 

Templates were immersed in a slurry and compressed few 

between two polyurethane foam sheets using a self-made 
o o

scaffolds were heated up at 1o o

o

o

Material characterization 

from each group were examined using micro-computed 

sintered scaffolds was analyzed using scanning electron 

Results and discussion

 1 presents selected architectural parameters of 

were found between different groups, which proves that 

the pre-coarsening treatment does not affect architecture 

of the scaffolds. 

 1 presents microstructure of the selected samples. 

of particles occurred. The microstructure of sintered samples 

is very similar, with the presence of large and irregular grains 

o


