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Introduction

local mechanical and biological conditions at every stage. 

A well-studied method of healing fractures is plate osteo-

synthesis. There are numerous disadvantages of this pro-

cedure, such as: wide separation of a fractured bone from 

potential for healing, due to the rigid characteristics of the 

been attempts to innovate both construction and material 

stimulate the activity of cells by means of a proper stress 

impedes the possibility to monitor the treatment process.  

-

-

The successful bone fracture treatment depends on iso-

-

tion should allow slight axial movements that promote the 

hand, the stabilizer should prevent torsion and angle move-

-

bone-plate distance between and the number and layout 

stabilizer is yet another method to improve the plasticity 

others, radiolucent composite materials based on carbon 

endowed with controlled elasticity, their plasticity could be 

examinations were correlated with the results of biological 

Carboelastofix -

oped by physicians from the Chair and Department of 

Orthopedics and Traumatology of Locomotor System of the 

 

Carbo-

elastofix

of them was constructed of two plates of the same type.  

The idea behind Carboelastofix treatment was the possibil-

removing plates during the healing process.
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initial clinical assessment proved the need to optimize the 

systems, namely to expand the spacing. Such an alteration 

improved treating oblique and spiral fractures and dimin-

ished rotating movements at the fracture site. Thus in both 

mechanical tests and clinical trials both types of stabilizers 

were examined. 

-

sound testing to establish the propagation speed of ultra-

sound waves in three carbon-polymer composites which 

 

The directions of testing the plates are presented in  

The subsequent stage of examinations was mechanical 

 

modulus, tensile strength and deformation in three-point 

bending tests. The testing procedures were conducted in 

-

presents the testing procedure.
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The following step was static testing conducted on 

best model of the bone, since they have similar structural 

were performed on the model with both one and two plates 

 

camera was used to record the impact of loading on the 

size and type of micro movements in the fracture gap. Thus 

it was possible to establish if they remain in a safe range 
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Clinical trials were conducted at the Chair and Depart-

ment of Orthopedics and Traumatology of Locomotor 

was applied to heal only tibial fractures. The analysis 

examinations, bone density testing and calculating the 

surface area of bone callus. The results were compared 

treated with a metal stabilizer called . The digital 

to assess the changes in bone callus density. The visible 

gradual decrease in optical density proved the progress in 

was achieved.

clinical trials and radiological assessment were performed 

on this group of patients.

for constructing an external stabilizer. The main criterion in 

The method of prepreg pressing was applied to obtain 

three types of plates characterized by different orientation 

of carbon fabric. The three-point bending tests proved 

-

deform plastically and the differences occur in the way they 

 

-

posite undergoes partial delamination. 

-

composites show high anisotropy of elasticity. 

studies. The next step was to investigate the possibilities 

Composite 
type 

Odchylenie 
standardowe 

Standard 
Strength 

Odchylenie 
standardowe 

Standard 

Odchylenie 
standardowe 

Standard 
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Natomiast zooptymalizowany stabilizator Carboela-

-

 

-

-

-

 

revealed the comparable stiffness values for its both varia-

dislocation was measured, which is a crucial factor to elicit 

micro movements at the fracture site and promote callus 

formation. The very same tests were conducted on Car-

Zespo  

The results show that two-plate systems are more rigid in 

its spatial construction, whereas in the case of two plates 

the stiffness values are comparable. As far as a metal plate 

is concerned, 

much higher stiffness as compared to both the bone and 

the composites.

under bending, torsion and tension stress. The systems with 

both one and two plates were examined and the results are 

Composite type Direction of ultrasound 
wave 

Odchylenie standardowe
Standard deviation 

a

b

a

b

a

b

Stabilizer type
Odchylenie 

standardowe
Standard deviation 
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w porównaniu ze stabilizatorem namio-
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w procesie osteosyntezy.
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-

ment in the fracture gap is noted for the stabilizer with one 

Since the slightest difference between one-plate and two-

 

-

by smaller movements in the fracture in comparison to the 

-

-

size was noted during torsion tests.

The examinations of stabilizers constructed of different 

plate systems and their deformation under various stress 

patterns were basis for clinical trials. The aim of further 

research was to establish the correlation between results 

of clinical trials and radiological examinations of the tested 

stabilizers. 

The mean values of optical density are much lower for 

a fastened osteosynthesis may result from activating bone 

cells that stems from both bone marrow and periosteum. 

earlier research, proves the vital role of micro movements 

between bone fragments in successful healing. 

The main aim of clinical trials performed on the other 

-

by successive removal of plates resulted in dynamization of 

 

in static tests, proves this material to be a very promising 

-

types of stabilizers used for fracture healing.
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przestrzennej.

-

 

i przestrzennymi.

The clinical trials on tibial fractures treated with Carboe-

a material which stiffness allows micro movements in the 

of two plates is diminishing after removing one plate. This 

facilitates the functional treatment. 

place during static tension tests in stabilizers with both tent-

shaped and spatial plates.

this study and clinical trials at the Chair and Department of 

Orthopedics and Traumatology of Locomotor System of the 

of bone fractures.
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