
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
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similar for all groups, but in the case of sintered samples 

-

pressive strength was measured for the samples dwelled at 
o

Improved compressive strength of the scaffolds 
o

uniform microstructure. Higher concentration of grain bound-

more easily in the whole volume of the material.

What is noteworthy, closed porosity of the scaffolds 

pre-coarsening. Increase in dwelling time could cause initial 

sintering of particles, isolation of pores and in the end, might 

TABLE 1. Selected architectural parameters of the sintered scaffolds dwelled at 1100oC for different period of 
time and sintered for 20 h at 1500oC (n=5).

FIG. 1. SEM images of samples after pre-coarsening phase (upper panel) and corresponding samples after sin-
tering (lower panel).

FIG. 2. Comparison of compressive strength of 
scaffolds after sintering (**P < 0.01 against all 
other groups). The bottom and the top of the box 

 
The whiskers stand for the minimal and maximal 

Sample
Pore size

o

o

o

o

o

o

o

o
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Pre-coarsening did not affect architectural parameters of 

the titanium dioxide scaffolds such as pore size or porosity. 

o -
o

in terms of microstructural and mechanical properties of 

the scaffolds. 
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Abstract

The work presents in vitro and in vivo experiments 

related to the evaluation of the biological properties 

the form of a biomimetic scaffolds made from carbon 

nanotubes and a composite membrane made from 

carbon micro-fiber and biocompatible polymer to 

-

luation of biological properties of both materials clearly 

with cartilage cells and stimulates regeneration of 

Keywords: cartilage, chondrogenic materials, 
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Introduction

-

oses is a medical problem, which still remains without a 

patients as well as doctors, in early as well as late follow-up. 

defects in upper respiratory tract shall allow to reconstruct 

the defective structures, which occurred in patients due to 

neoplasms, as well as in treatment of stenoses or traumas 

evident from our previous studies and papers of other au-

the surface, electrical conductivity, thermal conductivity, me-
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 bone scaffolds in extrac-

 


