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THE PROVISION OF ORTHOPEDIC CARE

Furkatov Shokhjakhon
Latipov Zhurabek
Odilov Bakhodir
Mustafoyev Aziz

Samarkand State Medical University

Abstract: When organizing orthopedic care, specialists should be aware of scientific
data on the ability of the used zirconium dioxide implant system to osseointegration. The
biological compatibility of implants depends on various parameters such as the nature of the
material, chemical composition, surface topography, chemical composition and load, surface
treatment, physical and mechanical properties. Zirconium has a high biocompatibility with
soft tissues, resistance to bacterial biofilms. Zirconium dioxide implants are a promising
alternative to titanium, especially for patients with titanium allergies.
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According to research, the latest generation of zirconium dioxide implants with a
micro-rough surface demonstrates identical integration with hard tissues compared to
titanium implants. Currently, not every company offers evidence-based data or provides
information about the implant surface and osseointegration characteristics of the respective
product.

The purpose of the study was to review the scientific foreign literature on the
biocompatibility of ceramic implants in the provision of orthopedic care. Preclinical data on

zirconium dioxide implants and titanium implants in various animal models over 30 years
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indicate the presence of histological evidence of comparable or better osseointegration of

zirconium dioxide implants compared to titanium implants. In general, these preclinical
results confirm the possibility of using zirconium dioxide-based ceramics in dental
implantology [1-4]. Clinical studies of ceramic implants study marginal bone loss, survival
rates, biocompatibility with tissue, complication rate, etc. The short-term results of clinical
studies mostly confirm the comparability of zirconium implants with titanium implants and
their suitability as an alternative treatment option for replacing missing teeth [5-8]. The
biological compatibility of implants depends on various parameters such as the nature of the
material, chemical composition, surface topography, chemical composition and load, surface
treatment, physical and mechanical properties. Zirconium has a high biocompatibility with
soft tissues, resistance to bacterial biofilms. Examination of titanium particles in the tissues
around the implant in peri-implantitis, as well as immunological reactions to these particles,
revealed bleeding during probing, a probing depth of >6 mm and radiographic bone loss
around the dental implant of >3 mm. Analysis using scanning electron microscopy and energy
dispersive X-ray spectroscopy (SEM-EMF) revealed titanium wear particles in 90% of tissue
samples due to mixed chronic inflammatory infiltration. Significant overexpression of the
RANKL cytokine was observed with a tendency to overexpression of IL 33 and TGF-B1 in
areas with titanium [10]. Comparative analysis of the reaction of human gingival
mesenchymal stromal cells (human gingival mesenchymal stromal cells (hG-MSC)) with
titanium and zirconium nanoparticles (1000 mcg/ml), but not with zirconium dioxide
nanoparticles, which was accompanied by enhanced apoptosis. Both types of nanoparticles
(>25 micrograms/ml) induced significant expression of IL 8 in the gum MSCs, and a slightly
higher effect was observed for titanium nanoparticles. Both nanoparticles significantly
enhanced the production of interleukin IL 8 induced by LPS, a higher effect was observed for
zirconium dioxide nanoparticles [11]. In vitro experiments have shown the effect of

differences in materials and surface roughness of zirconium dioxide implants on biofilm

formation. The formation of the biofilm in situ was mainly influenced by the surface
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roughness of the samples. To reduce biofilm formation, polishing of zirconium dioxide is
recommended, while heat treatment does not have a significant effect [15]. The assessment
of the biocompatibility of rough and smooth surfaces of yttrium-zirconium (Y-TZP) discs
compared with pure zirconium (ZrO2) discs showed similar cell proliferation rates and dense
cell matting on the surface of both materials. The indicators of mineral absorption and
Immune response were characteristic of Y-TZP, which indicates a higher biocompatibility of
the material [16]. When evaluating periodontal integration, it was described that fibroblasts
adhere better to zirconium dioxide, which leads to a stronger formation of a "cuff" around
these implants. This leads to a decrease in the depth of the pocket with a predominantly non-
inflammatory environment. It was shown that zirconium dioxide accumulated fewer
parameters (surface roughness, contact angle, number of bacteria, bacterial adhesion, biofilm
thickness, bacterial distribution, specific immunological parameters) of oral biofilm [17, 18].
Analysis of the reaction of gingival fibroblasts and human osteoblasts to laser-textured
microbursts of various sizes on the surface of zirconium dioxide implants showed cellular
adhesion after 24 hours with comparable morphology in all samples for both cell types. Cell
viability increased over time, but no differences were found between them. Proliferation, ALP
(alkaline phosphatase) activity, and levels of type I collagen, osteopontin, and interleukin did
not differ significantly for any of the cell types. The results obtained showed similar cell
behavior based on cell viability and differentiation by microtopography of dental implants
made of zirconium dioxide [19]. On the surface of zirconium dioxide, an increase in
roughness is recorded at the micro and nanoscale, which leads to increased wettability and
biological reaction. In addition, adhesion, propagation, proliferation and differentiation In in
vitro experiments have shown the effect of differences in materials and surface roughness of
zirconium dioxide implants on biofilm formation. The formation of the biofilm in situ was
mainly influenced by the surface roughness of the samples. To reduce biofilm formation,

polishing of zirconium dioxide is recommended, while heat treatment does not have a

significant effect [15]. The assessment of the biocompatibility of rough and smooth surfaces
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of yttrium-zirconium (Y-TZP) discs compared with pure zirconium (ZrO2) discs showed
similar cell proliferation rates and dense cell matting on the surface of both materials. The
indicators of mineral absorption and immune response were characteristic of Y-TZP, which
indicates a higher biocompatibility of the material [16]. When evaluating periodontal
integration, it was described that fibroblasts adhere better to zirconium dioxide, which leads
to a stronger formation of a "cuff" around these implants. This leads to a decrease in the depth
of the pocket with a predominantly non-inflammatory environment. Analysis of the reaction
of gingival fibroblasts and human osteoblasts to laser-textured microbursts of various sizes
on the surface of zirconium dioxide implants showed cellular adhesion after 24 hours with
comparable morphology in all samples for both cell types. Cell viability increased over time,
but no differences were found between them. Proliferation, ALP (alkaline phosphatase)
activity, and levels of type I collagen, osteopontin, and interleukin did not differ significantly
for any of the cell types.

The results obtained showed similar cell behavior based on cell viability and
differentiation by microtopography of dental implants made of zirconium dioxide [19]. On
the surface of zirconium dioxide, an increase in roughness is recorded at the micro and
nanoscale, which leads to increased wettability and biological reaction. In addition, adhesion,
propagation, proliferation and differentiation of the ability of the used zirconium dioxide
implant system to osseointegration. At the same time, zirconium dioxide implants may be the
only alternative to titanium implants for patients with absolute contraindications to the use of
titanium. The researchers note the need to expand the sample size, larger multicenter,
longitudinal and randomized clinical trials, expanded data on possible complications,
assessment of their long-term survival, degree of success and indicators of marginal bone
loss, the role of titanium in initiating bone loss, as well as critical analysis of the purity and
topography of the implant surface, etc. [1, 8, 9, 21-24]. Thus, the review of the scientific
literature allows us to conclude that ceramic implants have recently appeared to be a

promising alternative to titanium implants in terms of mechanical strength, biological
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functionality, chemical stability, a combination of optical properties and osseointegration.
Bioceramics is the optimal material for solving a wide range of biomedical problems,
including dental orthopedics. Zirconium dioxide (ZrO2) is most successfully used as a
material for the manufacture of dental implant supraconstructions and fixators during metal-

free restoration.
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