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Abstract

The main characteristic of the third millennium is the humanization of
various spheres of human life, which is ultimately associated with an increase in
human life expectancy and standard of living. The realization of the above is
directly related to the acquisition of materials that make it possible to create
artificial organs or restore the damaged ones. In this beforementioned direction,
over the last 50 years, up to 40 different materials (ceramics, glass, metal, polymer,
etc.) have been used for human skin, muscle tissue, blood vessels, bone tissue
replacement-restoration and other purposes. Through them it became possible to
replace or regenerate more than 50 components of the human body.

In particular, among the artificial materials used in endoprosthesis, the so-
called Bioceramic is significantly allocated, materials and this term refers to
materials containing more than one species of calcium phosphate compounds.
They are obtained by different approaches, but biomaterials with the desired
properties of the main part of the species that can be used in practice are obtained
by high temperature baking (bioceramics) or sliding (biomaterials of amorphous-
crystalline nature).

Although well-known and practically used in medicine in certain types of
bioceramics (mainly hydroxyapatite and B-modification of tricalcium phosphate)
and bioglass (mainly obtained in the composition of Na,O—CaO —SiO, —P,O,
based on silicate), research work is underway to create new composition of
bioactive materials, including bioactivity glasses. Such studies distinguish two
main areas - the creation of biomass with specific properties depending on the
purpose and the receipt of biomass on a new raw material base. In the latter case,
the goal is twofold: to obtain improved and at the same time economical
biomaterials.

The main goal of our work was the second direction, and in particular in a
specific species of biomaterial - bioglass, CaO and P.O were used simultaneously as
input material, a product obtained from the processing of bone of complex raw-
cattle, in the form of bone ash.

Bone ash is characterized by a high content of ready-made calcium
phosphates (up to 90%) and hence, it should be characterized by signs of
bioactivity characteristic of natural bone. Based on the above, bone ash as a
complex raw material was selected by us as a synthesis in the "classic"
Na,O —CaO —-SiO, — P,O, composition and as one of the main raw material

components for obtaining known bioactive glass materials.
On the basis of bone ash, biomass pots of Na,O—CaO —SiO, — P,O, system

with a content of up to 25% of bone ash were calculated and synthesized by
boiling method obtained in glass technology. The maximum boiling temperature
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was 1300-1400 ° C, and the delay at boiling temperature was 2 h. Detected piles of
different compositions to produce different homogeneous alloys.

Glass containing 6-10 mas% phosphorus anhydride was obtained, and their
targeted forced thermal processing at 600-1000 ° C confirmed the possibility of
obtaining glass crystalline materials. The influence of the SiO2 / P2Os oxide ratio of
the two glasses on the degree of structural differentiation of the glasses and the
properties of the glass / glass-crystals has been established.

Structural transformation of glass into crystalline crystal glass is achieved
by using CaF as a crystallization nucleator in the composition of glass-based glass
ash. Complete volumetric crystallization of glasses is achieved by adding 3-4% F to
their composition and forcing crystallization by two-step thermal processing
(600/900). The crystalline phases detected in crystallized glasses are: vitlocytic
(tricalcium orthophosphate) and silicate (wollastonite), when the amorphous
component remains as the accompanying phase.

It was found that the obtained biomines are characterized by mechanical
compressive strength in the range of 470-510 MPa, while the solubility of their
grains in physiological solutions (37 ° C, 1 h) is 1.3-1.5%. Forced crystallization of
glasses changes their properties, which is manifested in an increase in mechanical
strength up to 710 MPa, a decrease in chemical solubility in the test reagent (not
more than 2% under 72-hour delay conditions).

Research has shown that ash-based glass and glass-crystal materials are
similar in properties to known glassy biomaterials and can therefore be
recommended as bioactive materials.
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