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Introduction

One of the directions in which biomaterials engineering 

and regenerative medicine are developing today is the 

discovery of ever newer implant materials which would 

considerably shorten the body’s regeneration time, and 

thus reduce the costs of hospitalization and rehabilitation 

of patients.

An alternative solution to the implants currently used 

in orthopaedics and traumatic surgery might be the use 

-

or unwoven fabric whose structure contains an inorganic, 

biologically active compound. A convincing argument for 

the use of a nanoadditive of this type could be the fact that 

it is one of the most widely used bioceramic materials in 

addition to the basic biological properties, to demonstrate 

high strength in combination with higher porosity. Both of 

these parameters are directly dependent on the structure 

the process parameters suitably so as to obtain the desired 

in this way can be used to produce composite materials also 

containing other biodegradable polymers, such as aliphatic 

polyesters. The composites so obtained will be characterized 

by differentiated biodegradation times, anisotropy of proper-

in designing their porosity. Porosity, 

and also the nature of the surface of 

the ready implant, are parameters 

which determine how well the material 

introduced into the body interacts with 

the surrounding tissues.

The objective of the research 

reported here was the production of 

a new generation of precursor PAN 

-

processability into unwoven fabric. 

These fabrics will be a starting product 

for obtaining a new type of carbon-polymer composites in-

tended for bone tissue regeneration. This work constitutes 

part of a series of research on the selection of appropriate 

-

ing bioglass nanoadditive.

Formation of PAN

Fibers were spun by the wet process from solution us-

ing a laboratory spinning machine that made it possible to 

-

ing process was carried out in two stages: in a plasticizing 

were dried at 20-40oC under isothermic conditions.

-

ried out in accordance with the Polish standard PN-71/P-

04635.

weight of retained water after centrifuging a sample for 10 
-2 to the weight of a 

Fiber tenacity at break was measured according to the 

Polish standard PN-85/P-04761/04, using an Instron tensile 

testing machine. 

with good strength properties, enabling the processing of the 

-

ess of carbonization. Conditions of forming were taken as in 

our previous work [..], making it possible to obtain precursor 

-

where the highest value of this parameter was obtained 

unwoven fabric. 

Tests of sorption properties show that all the types of 

Summary

The tests carried out demonstrated the possibility of ob-

of these parameter values are such as to allow the conclu-

unwoven fabric. The results of tests of the properties of the 

fabrics obtained, and of the process of their carbonization, 
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Introduction

Titanium based materials are widely used owing to desir-

able properties that include light weight, high strength and 

durability. Titanium based materials are also biocompatibile, 

making them ideal for medical replacement structures such 

as orthopedic and dental implants. 

Nevertheless, because of poor wear resistance, tita-

nium materials are still facing clinical challenges such as 

implant loosening over time. The addition of graphite to 

could produce a composite material that overcomes these 

disadvantages. Furthermore, the addition of graphite could 

the cell capacity to proliferate and differentiate.

In our study the ability to promote cell proliferation and 

compared by assessing the attachment of human normal 

osteoblasts in vitro.

Specimens were fabricated by means of powder met-

allurgy method. Commercially available pure titanium in 

component powders. The particle size of the pure titanium 

hours in vacuum at the temperature of 12300C.

The autoclaved titanium or titanium-graphite composite 

round compacts were placed in 48-well plates, one in each 
4

density, were used as positive controls. The biocompatibility 

of the sintered titanium-graphite composite was determined 

-

als. The morphology of the adherent cells was studied by 

Obtained results indicate that the presence of graphite 

on cellular proliferation. The cells seeded on the surfaces 

of the titanium-graphite composites have slightly lower pro-

liferation, as compared to those cells seeded on the pure 

that the human osteoblasts adhered well onto the surface 
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