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Introduction

Currently, the greatest interest in tissue engineering ma-

terials is focused on composites and nanocomposites based 

on polymers. They better match with properties of the mate-

rial of living tissue. Moreover, nanoparticles characterized 

properties, physicochemical properties and durability ofna-

nocomposites materials.Cermic nanoparticles in polymer 

tissue – bone tissue. Introduction of ceramic phase can 

improve such characteristics of the material as bioactivity. 

It is guarantee better reactivity nanocomposites surface and 

into human body [1,2].

Therefore  the most commonly used materials are 

products appear to be safe because of their presence in the 

of degradation degree of the polymer can lead in their case 

to local pH changes resulting from increased concentration 

of the metabolites. This may result in acceleration or inhibi-

tion of tissue regeneration [4]. Applications of bioceramic 

phenomenon of bioactivity of bone tissue applies to ability 

of an implant surface to the formation of chemical bonds 

with the bone tissue without forming an intermediate layer 

(connective tissue). Hydroxyapatite is similar to natural bone 

-

process of formation of bond between implant and bone is 

multistage, in which formation of silica gel is a common stage 

for silicon materials [3]. Calcium ions layer on the negatively 

charged surface of the materials is future nucleation center 

layer. In the case of bioactive materials their electrical double 

layer is one of the most important factors deciding whether 

the material is able to produce permanent connection to 

the bone in the form of hydroxyapatite apatite similar to 

for characterization of electrical properties of the surface 

degree of degradation of the polymer matrix and enhances 

its mechanical properties.

The paper presents the process of production of nano-

-

cles. The research was performed in several stages. The 

stages nanocomposite materials which were incubated in 

prepared. Changes in the microstructure of the nancocom-

Materials and method

-

®. The polymer 

was prepared solvent mixture. As solvent used DCM and 

The mixture of the polymer was homogenized mechanically.

To the thus prepared solution was added ceramic powder  

composite (after drying). After introduction of a mixture of 

evaporated by 24 hours on the air. All nanocomposite ma-

terials were examinated in the bioactivity test – incubation 

oC).

solution for one to ten days. The rate of change of zeta 

suspension determined changes of their surface chemistry. 
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microstructure of the nanocomposites after incubation in 

test was carried out by incubation of the material in the im-

Results and discussion

The richest apatite layer was observed on the surface 

of the composite with bioglass. Almost the entire surface 

of the material was coated with calcium phosphate. The 

phosphates precipitates had the characteristic shape of 

2c). The relatively small amount of the 

precipitates in the form of calcium phosphate on the surface 

of the nanocomposite materials based on polylactide may 

moderate bioactivity of the received materials is slow deg-

Conclusions

Results of the zeta potential measurements showed that 

2. The nanocom-

materials for scaffolds for tissue engineering.

FIG.1. Zeta potential vs. time for materials from 
group: (on the left) CaPs-calcium phosphate, (on 
the right) silica.

FIG.2. SEM image of a surface of PLDLA/2% 
a) HAp b) TCP c) BG d) SiO2 after 7 days incubation 
in 2SBF.
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surface charge occur in for bioglass and hydroxyapatite 

(

than zero than HAp particles. Change of sign of the poten-

tial observed in bioglass was caused by the diffusion of 

the calcium ions from the environment towards negatively 

charged silica surface. After reaching the maximum value, 

the potential decreased. It is the starting point of transport 

of phosphate ions to the surface and crystallization of cal-

cium phosphate on the surface. This way most stable HAp 

For the hydroxyapatite nanoparticles surface itself is the 

center of crystallization. OH- group attracted calcium ions 

ions led to precipitation of apatite (drop potential).

In the case of the silica nanoparticles noticeable changes 

-

served which indicated enhanced diffusion of Ca ions. It is 

possible that in this case the bioactivity is only partial and 

not on the entire surface or the rate of change of the po-

particles showed through the entire incubation process only 

consisted of dissolution and hydrolysis of the same ceramic 

material. 

The observations of the surface microstructure of the 

-

of forming a layer rich in phosphorus and calcium in both 

2 precipitates occured which 

on the surface of each materials were chlorides (crystals 

with regular shapes), and phosphates precipitated later 

2) it was observed that apatite layer precipitated 

nanocomposite of silica surface apatite was covered after 

14 days bioactivity test.


