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that were grown up under the control conditions and
exposed to consecutive impact of low positive tem-
perature and UV-impact show a significant decrease
in their functional activity.
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The research task of this work was to study in
vivo the effect of porous titanium surface modifica-
tion by nanocomposite carbon nitride films on os-
teointegration properties of implants.

Materials and methods

Porous titanium implants with porosity 6 =40 %
were made from granules of titanium sponge. The
system of randomly distributed interconnected
pores includes microscale pores of 2-5 wm and
macrochannels (100—400) wm. The proportion of
pores communicating to the surface accounted for
~75% of the total number of pores. Diamond-like
carbon nitride film (20—50) nm thick was deposited
by the method of pulsed arc sputtering of graphite
in nitrogen atmosphere. Porous titanium (PTi) and
porous titanium with CN,. film (PTi(CN,,)) im-
plants were saturated by the adherent fraction of
autologous bone marrow extracted from the wing

of iliac bone. The experiment was performed on 18
adult White giant rabbits of herd breeding, weigh-
ing 4-5 kg. The implants were implanted in rabbit
right tibia and femoral condyles. Histological ex-
amination of bone tissue formed inside of porous
was performed after removing titanium matrix in
a solution of hydrofluoric acid and ethylene gly-
col. Mechanical testing of neogenic bone tissue
(tensile strength) was performed on a universal
testing machine FP 100/1 by original method. The
designed method enables to determine the integral
strength of neogenic bone tissue on the implant —
host bone interface. Relative tensile strength (o))
was determined as the ratio (o, /0,,), Where 6
was ultimate tensile strength of neogenic bone tis-
sue and o, , — ultimate tensile strength of the native
compact bone.
Results

According to histological studies, at 4 weeks
after surgery the bone tissue of different maturity
degrees takes about 30 % of the cross-sectional im-
plants surface, therefore, all the pores interconnect-
ed with implant surface are filled completely with
bone tissue. Histological reaction around foreign
body (presence of multinucleated giant cells, osteo-
clastic resorption near the implant) was not found.
Implant pores are filled with bone tissue due to both
ingrowth mature bone trabecules from site of parent
bed and through formation of the young bone tissue
out of osteogenous progenitor cells.

At 16 weeks in the implants pores there formed
the more mature bone structures. In center of im-
plants the areas with immature bone tissue are still
remaining. On the implant periphery it can be no-
ticed integration of parent bed bone tissue and new-
ly formed bone trabecules. Analysis of specimens
in 52 weeks showed absence of fibrous capsule, no
giant cell reaction. In the implantation site of PTi
the mineralized bone structures are saved. In the pe-
ripheral areas there are signs of reconstruction bone
tissue with hardening effects which are expressed
more intensely than in PTi (CN,,). In place of in-
troduction PTi (CN,,) the cortical plate is restored.
Bone tissue mtegrates 1/3 implant diameter. Central
bone tissue is thickened. The results of examination
of neogenic bone tissue quality are shown on Fig.
1. Modification of porous titanium by CN,, films
improve quality of bone tissue which formed in the
pores of implants.

The results of neogenic bone tissue tensile
strength evaluation are presented in Fig. 2. As seen
from Fig. 2, the bonding strength of the implant
with the host bone is quite high after 4 weeks al-
ready. Relative tensile strength (6 ) of PTi(CN,,.)
is higher than PTi implants. In 16 weeks the average
strength of a neogenic tissue in the implant — host
bone interface increased in a row: 6 (PTi) < o,
(PTi (CN,,,)). At 52 weeks all 1mplants showed the
ultimate tensile strength values close to those of the
contralateral limb compact bone. In two cases the
failure occurred not at the interface of implant-host

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2 2011



Biological sciences

bone, but in the native bone area, that suggested a
solid bone tissue formation at bed-implant interface.
Resume

In vivo study the implants made of porous tita-
nium and porous titanium with CN , films, showed
that all implants are biocompatible. It was no case
of the implant rejection. Osteogenesis begins with
ingrowth of bone trabecules from the parent bed
and forming new bone tissue from osteogenic cell
progenitors, cultured in vitro. With extension of
implantation time the reconstruction of the young
bone tissue in the more mature structure leads to

their integration with tissue from the periphery of
implant. This process is the most active in the po-
rous titanium modified by nanocomposite amor-
phous carbon nitride films obtained by vacuum
pulsed arc sputtering of graphite target in presence
of nitrogen.
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