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The aim of the investigation is to compare primary stability values of dental implant models based on titanium non-woven material with a
through porosity mounted by traditional technology and the technology of autologous modification in experiment.

Materials and Methods. A randomized study was performed on 18 mandible models of pigs aged 9 to 13 months. Periotestometry method
was used for comparative assessment of primary stability of dental implant models based on non-woven titanium material with a through
porosity placed by traditional technology (the first series of tests, n=18) and that of autologous modification (the second series of tests, n=18).
The diameter of pin spacers was 1.8; 2.0; 2.3 mm.

Results. Pin spacer diameter increase from 1.8 mm to 2.3 mm in dental implant models with titanium sleeves made of non-woven material
with a through porosity increases stability values by 7.8 times, whereas for implant models with the sleeves made of the same non-woven
titanium material but modified by autologous bone tissue — by 10.06 times. Autologous bone modification of titanium non-woven material with
a through porosity increases stability indices of an implant with a pin spacer diameter of 1.8 mm by 1.39 times, 2.0 mm — by 3.5 times, and

2.3 mm — by 1.79 times.

Conclusion. Use of autologous modification technology of dental implants made of non-woven titanium material optimizes stability values

of dental implants.
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The progress in understanding the osseointegration
processes gave impetus to the development of new
materials for dental implantology. However, various
complications associated with their application demand
further investigations. Of special importance for
osseointegration is biological interaction between an
implant and the bone surrounding it [1-4]. In recent
years, the attempts were made to optimize bone
tissue formation at the implant-bone interface using
osteoblasts modulation, adhesion, and proliferation
by inducing structural modifications of implant surface,
including the improvements on the nanolevel as well.
To reach the best implantation results conventional
technologies are being developed, aimed at chemical
and physical modification of the dental implants surface
[5-9]. On the macroscopic level an implant design, the
form and pitch of the thread, and porosity are the main
parameters providing stability. For example, a smaller
pitch of the thread and its profile, material with a through
porosity, longer and larger implants increase the surface
area contacting the surrounding bone tissue [10].

One of the promising directions in manufacturing
dental implants is the application of non-woven
titanium material with a through porosity (metal rubber),
which is an elasto-dampering porous material [11]. At
present, there is a broad spectrum of stomatological
biomaterials, possessing a marked osteoinductive
and osteoconductive potential [12]. Today autologous
osseous tissue remains the most optimal type of osseo-
plastic materials [13, 14]. Biologically active coatings are
deposited on implants electrochemically or by plasma,
magnetron and laser sputtering techniques. High-energy
effects of these methods partially destroy the materials
and decrease their efficiency. Deposition of such
coatings requires complex and expensive equipment,
the operation and maintenance of which need highly-
qualified personnel, special premises, etc., which lead to
high costs of the end product [15]. Therefore, the most
perspective technology of imbedding osteoinductor or
osteoconductor into the implant structure will be that
of cold pressing, enabling preservation of the bioactive
material properties.
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Stabilization of a dental implant is one of the
fundamental factors of successful osseointegration
and must be maintained at all stages of treatment to
prevent implant microexcursions, which may result in its
disintegration. Initial stability has a mechanical nature and
depends on the implant form and size, osseous tissue
quality, and clinical method of implantation. Structural
and functional integration of the dental implant surface
with the surrounding osseous tissue (osseointegration) is
of crucial importance for a short- and long-term outcome
of dental implantation. Currently, there are enough clinical
methods for assessing the condition of the implant-bone
complex, which show both the optimization of implant
osseointegration processes and their abnormalities.
One of the modern techniques of measuring dental
implant mobility is evaluation with PERIOTEST M system
(Siemens, Germany). It provides reliable information
on the condition of the implant-bone complex [16].
Application of this system for stability assessment of
implants, manufactured according to the technology of
autologous modification of non-woven titanium material
with a through porosity, is of great interest.

The aim of the investigation is to assess primary
stability indices of dental implant models made from
non-woven titanium material with a through porosity,
mounted according to the conventional technology and
the technology of autologous modification.

Materials and Methods. 18 mandible models of
pigs aged 9 to 13 months were used in the randomized
investigation. The models were studied within 2 h after
animal slaughter. Mandible models were cleaned of
the soft tissues and wrapped in the cloth moistened
with saline solution. Spraying with saline was done
at all preliminary stages and during mandible bone
preparation to minimize tissue dehydration. All models
included into the study were partially edentulous or had
an intact dentition (Table 1).

A lower margin of the mandible mental part was used
as an experimental implantation zone.

Experiment description. An original design,
consisting of a pin spacer wedging intraosseous porous
cylindrical sleeve of non-woven titanium material (metal
rubber) with a through porosity was used as a prototype
for the experimental implant model [17]. The technology
of autologous modifying of dental implant models made
of non-woven titanium material with a through porosity
has been also developed by the authors [18]. During
bone bed formation the bone chips were collected into
the dosing device, the volume of which corresponded
to the volume of implant porosity, then the non-woven
titanium material with a through porosity was placed
into the mold. While placing the material into the mold,
bone chips were poured to the mold funnel, the prepared
specimen was put into the mold and underwent cold
pressing (Figure 1).

Porcine mandible models were fixed in the bench vise.

The dental implant model consisted of a pin spacer
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Table 1
Animal age, dentition state
Number of Animal age -
mandible model (munthsg; LIS A
1 10 Intact
2 11 Intact
3 10 Intact
4 10 Intact
5 13 Intact
6 11 Partially missing teeth
7 11 Intact
8 10 Intact
9 10 Intact
10 9 Intact
11 10 Intact
12 11 Intact
13 12 Intact
14 10 Intact
15 10 Intact
16 9 Partially missing teeth
17 10 Intact
18 13 Intact

Figure 1. Cylindrical sleeve modified by autologous bone
tissue

and a cylindrical sleeve made of non-woven titanium
material with a through porosity, titanium wire being
0.08 mm thick, BT-00 grade. The sleeve was 7 mm long,
had a 3.5 mm outer diameter, 1.6 mm inner diameter,
and 70+2% porosity volume. The cylindrical sleeve, the
porosity volume of which was modified by autologous
bone tissue, had similar dimensions (Figure 2).

Screws for osteosynthesis (Stryker, Germany,
Switzerland) having diameters of 1.8; 2.0; 2.3 mm were
used as pin spacers. Bone beds 3.5 mm in diameter and
7 mm deep were formed with the help of 6 dental cutters
in a step-by-step manner along the lower mandible
margin in the mental area symmetrically to the midline
(Figure 3).

Investigation was carried on simultaneously with
the two groups of teeth, located within one jaw to the
right and left from the sagittal line, passing through the
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Figure 2. Dental implant models mounted in the mandible
lower margin

middle of the mental part of the mandible lower margin.
In group 1 dental implant models of non-woven titanium
material with a through porosity were mounted in the
three jaw bone beds; in group 2 three implant models
of non-woven titanium material with a through porosity,
modified by autologous bone tissue, were placed on the
opposite mandible side. A sleeve was installed in each
bone bed, and a pin spacer was screwed into the inner
channel. Thus, in each group three pin spacers of 1.8;
2.0; 2.3 mm diameters were placed.

Description of the data measuring technique.
Primary stability of dental implants was evaluated using
PERIOTEST M device (Siemens, Germany). The device
consists of a tapping metallic rod in a handpiece, and
a unit measuring the time of returning the unit mobile
part to the initial position. The handpiece transmits an
electronically controlled mechanical pulse to the tooth,
an adjusting coil provides a constant pulse frequency of
the tapper with the compensation for friction and weight.
The force of tapper-tooth interaction is transformed by a
piezocrystal into analog electric signal, which is digitized
in the analog-to-digital transducer and is transmitted to
the processor. When a cycle of 16 hits is completed,
the processor calls the data from the main memory, and
having averaged their values compares them logically

Table 2

Periotestometry values of primary stability for dental implant models
(standard units) depending on the pin spacer diameter and availability
of autologous modification of the non-woven titanium material

with a through porosity (Mm)

Figure 3. Technology of autologous modification of non-woven
titanium material with a through porosity

with the matrix (experimentally obtained values). Having
determined the group to which the results are referred,
the device sends signals to the sound and indicator units
to enter the data in the voice and digital forms. The result
is stored and displayed in the form of a digital index till
the beginning of the next measurement. Each test was
repeated at least 3 times, after which the mean statistical
value was determined. During statistical processing of
the results arithmetical mean (M) and average error of
the mean (m) were calculated. To assess the significance
of differences nonparametric Mann-Whitney criterion
was used for independent groups. Differences of the
sign level in the compared groups were considered
statistically significant at p<0.05.

Results and Discussion. Periotestometry values
of primary stability, obtained in the course of the
investigation for the dental implant models, showed its
dependence on the pin spacer diameter and availability
of autologous modification of the non-woven titanium
material with a through porosity (Table 2).

Comparison of implant models with pin spacer
diameters of 1.8; 2.0; 2.3 mm showed, that increase of
the diameter results in better stability of implant models in
both groups. Comparison of implant models with similar
pin spacer diameters in group 1 and 2 demonstrated that
in all cases readings of PERIOTEST M
device for non-woven titanium material
with a through porosity modified by
autologous bone tissue were higher
compared to the models of the same

material without modification. This

. Group 1 — non-woven Group 2 — non-woven . conclusion is true for all pin spacer

di:;'efsraf:;n) titanium material titanium material modified T:T:un:: diameters in the tested implant models
with a through porosity by autologous bone chips (Figure 4).

1.8 (n=18) 40.33:0.24 29.06:0.19* na Ch"’:”get"f ;hg Pin spacer d'a'getler

. rom 1.8 to 2.3 mm in the models,

2.0 (n=18) 18.67+0.28 5.33+0.14 13.34 where the sleeves were made of

2.3 (n=18) 0.17£0.17 2.89+0.14 2.28 non-woven titanium material having

N ot e: * statistically significant difference of values in groups 1 and 2; p<0.05.
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Figure 4. Readings of PERIO-
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stability values by 7.8 times; whereas in the sleeves
of the same material but modified by autologous bone
tissue stability increase is by 10.06 times. Modification
of non-woven titanium material with a through porosity
by autologous bone tissue improves primary stability
values of implants for pin spacer diameter of 1.8 mm by
1.39 times, 2.0 mm by 3.5 times and for the diameter of
2.3 mm by 1.79 times.

Thus, findings of our experimental study, aimed to
assess the possibility of using autologous modification of
non-woven titanium material with a through porosity for
optimization of implants primary stability demonstrate,
that PERIOTEST M readings depend on the diameter
of the pin spacer of the intraosseous part of the dental
implant model, and on the density of the non-woven
titanium material with a through porosity, regulated by
means of autologous bone modification. Increase of
the pin spacer diameter results in stabilization of dental
implants in the both tested groups. Besides, stability
of implants modified by autologous bone chips is,
on average, 2 times higher than that of non-modified
implants. However, stability of implants of non-woven
titanium material with a through porosity is higher in
the models with a large diameter of intraosseous pin
spacers.

Conclusion. The technology of autologous
modification optimizes the indices of primary dental
implants by increasing the density of the non-woven
titanium material with a through porosity.
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was funded by the authors. There is no topic specific
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