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One of the branches of dentistry that is most interested in nanotechnology is dental implantology. Although the
survival rate of dental implants exceeds 90%, infection can impair these results. To prevent peri-implant infection, it
is necessary to create dental implants with antimicrobial activity.

The objective is to analyze the current state of application of metal and metal oxide nanoparticles to provide
antimicrobial properties to titanium dental implants.

The literature source search was conducted in the PubMed database. Selection criteria included: publication in
English; involvement in implantology; 2014-2024 year of publication; original article or review, availability of micro-
biological research data.

An analysis of the literature showed that peri-implant diseases are caused by dysbiotic bacterial communities
that differ between individuals and include both known periodontopathogens and less specific types of microorgan-
isms. To develop implants with antimicrobial properties, they are modified with nanoparticles of silver, gold, copper,
zirconium, zinc oxide, and titanium dioxide. Modified materials are characterized by a wide spectrum of antimicrobi-
al action, reduction of microorganisms adhesion, inhibition of biofilm formation in a combination with improvement
of osseointegration.

Therefore, dental implants with metal/metal oxide nanoparticles have prospects from the standpoint of prevent-
ing peri-implantitis, but their clinical use is complicated by the need to optimize manufacturing processes, achieve
long-term release of biologically active nanoparticles or ions, desired corrosion resistance, and guarantee patient

safety.

Key words: dental implantation, peri-implantitis, microflora, nanoparticle, metal, metal oxide, antimicrobial ef-

fect.

Connection of the publication with planned re-
search works.

The presented review is a part of research work of
the Department of Pharmacology, Clinical Pharmacology
and Pharmacy of Poltava State Medical University
«Pharmacological research of biologically active
substances and medicines for the development and
optimization of indications for their use in medical
practice (state registration number 0120U103921).
It also relates to the research work theme of the
Department of Orthopedic Dentistry with Implantology
of Poltava State Medical University «Application of the
latest technologies for the diagnosis and treatment of
functional pathology of the dental and jaw system»
(state registration number 0121U11381).

Introduction.

Nanodentistry is a new branch of dentistry that
involves the wuse of nanomaterials, nanorobots,
and nanotechnology for the diagnosis, treatment,
and prevention of dental diseases [1]. It finds use
in orthodontics, preventive dentistry, prosthetics,
restorative dentistry, periodontology, dental surgery,
and tooth restoration technologies, although it faces
such limitations for the use of dental nanoproducts as
cost-effectiveness and availability. One of the fields of
dentistry most interested in nanotechnology is dental
implantology.

Now, even in the developed countries of the world, a
large number of patients are missing one or more teeth
and every fourth resident of the United States over the
age of 74 has lost all his natural teeth [2]. There are many

options for replacing missing teeth, but dental implants
have become one of the most popular ways to restore
dental defects [3]. Dental implants are an integral part of
clinical dentistry, and their global market will reach $13
billion in 2023 [4].

Although the survival rate of dental implants exceeds
90%, there are conditions and risks that compromise
these high success rates. These include old age, diabetes,
osteoporosis, obesity, and the use of medications that
can interfere with the healing of tissues around dental
implants [4]. Risk factors for dental implantation also
include socioeconomic status, smoking, substance
abuse, diet and dietary supplements, mental health
disorders, poor oral hygiene, and rare visits to dental
clinic [5].

Implantation failure is most often a consequence of
plaque biofilm formation in the oral cavity at an early
stage of healing after implantation and can be in the
form of peri-implant mucositis or peri-implantitis [6, 7].
Peri-implantitis is a biofilm-related condition that affects
the soft and hard tissues around implants and causes
bleeding, suppuration, and bone loss. Peri-implantitis
and mucositis are often detected in patients with low
standards of oral hygiene, and especially in patients with
prosthetic structures consisting of 3 or more units [8].

It is known that the dental plaque biofilm is a
complex community of microorganisms that cause
infection, protecting pathogens from the effects of
drugs and protective mechanisms of the host organism
[9]. Therefore, it is important to provide dental implants
with antimicrobial properties, in particular anti-biofilm
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action. In this regard, antimicrobial nanoparticles (NPs)
are a promising strategy to prevent infections associated
with dental implants [10].

The aim of the study.

To analyze the current state of use of metal and
metal oxide NP to provide antimicrobial properties to
dental titanium implants.

Object and research methods.

The literature search for the main part of the review
was conducted in the PubMed database. To search for
articles, the following terms were used: «antimicrobial
metal/metal oxide NPs», «metal/metal oxide NPs and
dental implants» as well as these phrases specifying
the nature of NPs and their oxides: silver (Ag), zinc (Zn),
zirconium (Zr), copper (Cu), titanium (Ti). Selection
criteria included: publication in English; involvement in
implantology; 2014-2024 year of publication; original
article or review. The exclusion criteria were: a case from
practice, a report at a conference; lack of involvement
in dental implants; lack of microbiological research data.

Main part.

Analysis of the literature confirmed that titanium
implants are widely used in dentistry, due to their high
strength, durability, and biocompatibility [11]. If their
use was complicated by infection, among its causative
agents the main bacterial strains were Staphylococcus
aureus (S. aureus), Streptococcus mutans (S. mutans)
and Escherichia coli (E. coli) [12, 13, 14]. Pathogenic
bacteria such as Porphyromonas gingivalis (P. gingivalis)
[15] or Aggregatibacter actinomycetemcomitans (A.
actinomycetemcomitans) [16] and fungi Candida albicans
(C. albicans) [17] have also caused implant infections.
Studies focusing on peri-implantitis have found that
gram-negative pathogens P. gingivalis, Tannerella
forsythia and Treponema denticola proliferate in anoxic
niches formed by the accumulation of microbes [18].
Peri-implant disease has been shown to be determined
by dysbiotic bacterial communities that differ between
individuals and include known periodontal pathogens
such as P. gingivalis and species less associated with
periodontal disease such as Filifactor alocis [19]. Study
of peri-implant microbiota using 16S rRNA sequencing
reveals differences between periodontal and peri-
implant microbiota under normal and pathological
conditions in terms of its diversity and composition. Peri-
implant microbiota has specificity both in the presence
of bacteria characteristic of peri-implantitis and in the
proportion of microorganisms [20].

Inflammation and infection around implants with
peri-implantitis and loss of supporting bone can
eventually lead to implant rejection. The only way
to get rid of this infection is the disinfection of dental
implants, which is performed by mechanical cleaning,
laser treatment, photodynamic therapy, air polishing,
anodization, radiation, ultrasound, thermal, chemical
and electrochemical treatment, the use of antimicrobial
drugs and probiotics [21, 22]. Although most of these
decontamination methods have been effective in
preventing the formation of biofilm on dental implants,
one of the most promising approaches is to provide
antimicrobial action to the implants themselves.

These facts show that it is important to have
materials for implants with antimicrobial properties to
reduce the risk of their loss caused by microorganisms
[11]. The wide supply of such materials even allowed
Zhang et al. to classify these modifications according to
their predominant effect on the phases of the infectious

process into anti-adhesive, anti-colonization, anti-
biofilm, and anti-proliferation ones [23].

In order to create the next generation of antimicrobial
dental implants, modern research is focused on NPs of
metals and their oxides. Various antimicrobial NPs have
been developed for this purpose, such as Ag [17, 24, 25,
26], Cu [27], zinc oxide (ZnO) [28, 29], titanium dioxide
(Tio,) [30, 31], etc.

Silver NPs are most widely used to modify the surface
of dental implants. They showed significant activity
against gram-negative and gram-positive bacteria [32,
33]. These NPs are synthesized by chemical and physical
methods, as well as by «green synthesis» methods
[34]. They can be applied to the surface of the titanium
implant by using the NP surface coating component [35,
36, 37, 38]. Another way of introducing Ag NPs into the
titanium surface is to cover it with sodium-lime glass,
in which these NPs are embedded [16, 39]. Another
method is the introduction of nanosilver into micro — or
nanostructures of titanium, for example, into titanium
nanotubes [40, 41, 42, 43]. Plasma immersion was also
used to add metal NPs, including Ag NPs, to the implant
surface to achieve antibacterial activity [44]. In other
in vitro studies, such methods of Ag NPs applying to
titanium surfaces as electrodeposition, electroplating,
and sputtering were used [45, 46].

It is described that nanosilver has a wide spectrum of
antibacterial action, which is realized due to disruption
of the permeability of the cell wall of bacteria, damage to
DNA and inactivation of proteins; and also demonstrates
an anti-biofilm effect [47] and is able to reduce microbial
seeding of wounds [48]. Silver NPs have antifungal
properties, inhibiting the development of pathogenic
and conditionally pathogenic fungi, in particular C.
albicans [49].

The Ti surface conteining of 0.05 ppm of Ag NPs
was sufficient to inhibit the growth of gram-positive
and, especially, gram-negative bacteria, which are more
sensitive to the action of nanosilver [24]. The Ti surface
with plasma application of Ag NPs showed a greater
inhibitory effect on Fusobacterium nucleatum compared
to the effect on S. aureus [50].

Silver NPs were combined with iron oxide and such
nanostructure was magnetically managed and had
antibacterial activity similar to pure Ag NPs. Coating with
these NPs can maintain antibacterial activity and prevent
adhesion of bacteria to the implant, which significantly
reduced the number of S. mutans colonies [51].

The use of Ag NPs in implantology is limited by the
problem of their toxicity [52]. However, most of the
reviewed studies showed that Ag NPs on the surface of
dental implants do not increase the cytotoxicity of the
material, but provide a long-lasting antibacterial effect
[53]. Cytotoxicity and antibacterial effects are closely
related to how Ag NPs are released from titanium
surfaces, with slower release increasing the viability and
proliferation of macroorganism cells.

The combination of Ti with hydroxyapatite [54], Ag
NPs with chitosan [55], as well as annealed Ag-doped
TiO, nanotubes [56, 57] demonstrated high antibacterial
activity and biocompatibility. In particular, Ti surface
with NPs containing Ag, lysozyme, hyaluronic acid, and
chitosan provided total inhibition of S. aureus in the
first four days. It was maintained after two weeks, but
decreased to 65-90% [55]. This study confirmed that
Ti modified with nanocoatings can maintain strong and
stable antibacterial activity for a long time.
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In addition to nanosilver, it is suggested to use
titanium dioxide NPs for the modification of titanium
dental implants. Titanium modified with a TiO, layer
was able to improve the interaction of this material
with human periodontal ligament stem cells and in-
creased their osteogenic differentiation [58]. At the
same time, TiO, nanorods exhibited strong antifungal
and antibacterial properties. These NPs had significantly
higher antifungal (against C. albicans) and antibacterial
(against A. actinomycetemcomitansand and P. gingivalis)
effects compared to pure Ti, which was related to the
effect on planktonic and biofilm forms of microorganisms
[59].

Modification of the surface of titanium dental
implants was carried out with gold (Au) NPs, which
contributed to the acceleration of osseointegration
[60]. Wang et al. used NPs of this noble metal to load
inside titanium nanotubes by magnetron sputtering and
obtained antibacterial efficiency against S. aureus based
on the extracellular electron transfer between bacteria
and nanostructure [61].

To create implants with the function of self-
protection against infection, it is proposed to use Cu
NPs. Plasma electrolytic oxidation has been investigated
as a biofunctionalization process of the implant to
incorporate nanocopper into the titanium surface. In
this case, 93% of surfaces containing Cu led to the de-
crease in bacterial load by 50% or more [62]. It has also
been described that Cu-Ti-O nanotubes with different
Cu content had good contact antibacterial activity and at
a Cu concentration of 1 atom% demonstrated sufficient
cytocompatibility, that means they could potentially be
used in dentistry and other biomedical fields [63].

The use of Cu NPs on TiO, surfaces to create
antibacterial and osteoconductive biomaterials using
plasma electrolytic oxidation was investigated. This
surface modification ensured the long-term release of Cu
ions. When Ag and Cu NP were applayed simultaneously,
the authors observed a synergistic bactericidal effect
between them, that made it possible to decrease the
concentration of Ag by 10 times without the reducing
of antibacterial activity [64]. In this study, implants with
75% Ag and 25% Cu NPs completely killed all bacteria in
an ex vivo model, but did not cause any cytotoxicity.

Zinc oxide was used to create a pH-sensitive Tiimplant
coating with ZnO-folic acid NPs, by which vancomycin
was loaded inside titanium nanotubes [65]. In response
to a decrease in pH (simulating the onset of bacterial
infection), the antibacterial efficiency of such material
increased from 60.8% to 98.8%, demonstrating the
ability to achieve initiated drug release. In another study,
the loading of Ag and Zn NPs into titanium nanotubes
using the magnetron sputtering technique showed
antimicrobial efficacy against C. albicans, Candida
parapsilosis, and S. mutans, killing microorganisms
within 3 hours (S. mutans) or 24 hours of contact
(yeast strains) [66]. In addition, hydrothermally treated
titanium nanotubes with Zn have also been reported
to achieve antibacterial effects against S. aureus and
enhance osteogenic differentiation of stem cells [67].

Zr nanoparticles are of interest for dental
implantology because they provide structures with
unparalleled strength and flexibility, and also have good
biocompatibility when used in dental implants [68].
Nanoparticles synthesized from a combination of garlic,
ginger and Zr nitride showed a powerful antibacterial
effect against S. aureus and anti-biofilm activity, and also

improved the formation of material biointegration and
cell survival, which allowed the authors to assume the
possibility of their use in dental implants [69].

Dental implants with Ti modified with metal/
metal oxide NPs have exceptional prospects in terms
of prevention of microbial biofilm formation and peri-
implantitis caused by it, but important questions arise
regarding bridging the gap between experiment and
practice. Clinical translation of dental implants made
of nanoengineered Ti is complicated by the need to
optimize their manufacturing processes, achieve long-
term release of biologically active NPs or ions, ensure
desired corrosion resistance and electrochemical
stability, guarantee patient’s safety, and choose the best
sterilization and packaging process [70].

Most of the manufacturing of nanotechnical Ti
implants described in the literature is based on planar
Ti samples, which are far from the complex geometry of
clinically used implants, therefore the development of a
standardized technology for NPs applying specifically to
clinical implants is relevant. Studies are being conducted
to evaluate cellular uptake and toxicity of released
bioactive substances and ions, to achieve sustained and
delayed release in vivo when the surface is coated with
proteins and cells [71].

The effectiveness and safety of dental implants are
evaluated in in vivo models, but their limitations slow
down the clinical implementation of nanoengineered
implants [72]. The researchers point out that these
models are not adapted to assess the outcome in the
long term and under stress conditions. In addition,
animal infection models and quantification of NP release
at the site of dental implantation are lacking.

Therefore, the possibilities of modifying titanium
dental implants with the help of metal/metal oxide NPs,
which give them antimicrobial properties, are widely
presented in the literature, but the majority of solutions
are still far from clinical practice and require further
improvement of technology, efficiency and safety.

Conclusions.

Titanium dental implants have gained recognition
as a reliable method of restoring dentition defects,
however, infectious complications can lead to impaired
osseointegration and loss of implants. This focuses
the attention of researchers on the development of
implants with their own antimicrobial activity. The main
efforts are focused on the functionalization of titanium
implants with NPs of metals and their oxides, which are
synthesized in various ways and added to the implant
material or applied to its surface. All described metal/
metal oxide NPs share the ability to be released from
the nanomodified material and show the prolonged
antimicrobial effect against oral pathogens of bacterial
and fungal nature, preventing biofilm formation.
The process of clinical translation of these scientific
developments has unconditional advantages and can be
accelerated by optimizing the manufacturing technology
of nanoengineered implants and guaranteeing their
safety through further biological and toxicological
studies.

Prospects for further research.

The next stage of our work will be an analysis of the
literature regarding studies of nanoengineered dental
implants in animal models from the point of view of
antimicrobial activity and osseointegration.
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MPOTUMIKPOBHI BNACTUBOCTI META/I/METANOKCUOHUX HAHOYACTUHOK TA TX MOX/MUBOCTI B OEH-
TANbHIA IMNAAHTONOTIT

bo6posa H. 0., BakHuua O. M., AHaHbeBa M. M., dayctosa M. O., /lyrosa /1. O.,

[o6posonbcbKa O. B., flobpoBonbcbKuii O. B.

Pestome. 3y6Hi imnaaHTaTV CTaM OAHUM i3 HalBiNblL BUKOPMCTOBYBAHUX LWAXIB BiAHOBNEHHA AedeKTiB 3y6-
HUX PAAIB | MalOTb BUCOKY yCMilWHicTb. HeBagaya imniaHTaujii moxke 6yTn HacNiAKOM yTBOpPeHHs 6ionnisku 3ybHOro
HaNbOTY B POTOBI NOPOXKHUHI NicNA NpoBeAeHOT iMNAaHTaL,i | PO3BUTKY MyKO3MTY abo nepuimnaaHTUTy, TOMy aKTy-
aNbHUM € HaZaHHA 3yOHUM iMNaHTaTaM NPOTUMIKPOBHMX BAAaCTUBOCTEN, 30KpPEeMa 3a AOMNOMOrOK HAaHOYACTUHOK.

MeTa pob0oTM — NpoaHaniayBaTh Cy4aCHWI CTaH 3aCTOCYBAHHA HAHOYACTMHOK MeTaiB Ta IX OKCUAIB A/1A HaZaHHA
NPOTUMIKPOBHMX BAACTMBOCTEN 3yOHMM TUTAHOBUM iMNaaHTaTaM.

Mowwyk axkepen nitepatypu 6yno nposeaeHo B 6asi aaHMx PubMed 3 Bubopom nybnikauii 3a octaHHi 10 pokis,
AKi 04HOYACHO NPUYETHI A0 iIMNAAHTO/OrIT Ta MiKpObBioNoriYHOro AOCAIANKEHHS.

AHani3 nitepatypu NiaTBEPAMB, LLLO, KON BUKOPUCTAHHSA AEHTA/IbHMX iIMMNIaHTaTIB YCKAaAHIOBANOCA iHOEKLUiEo,
cepeg ii 36yaHuMKiB ocHoBHUMUK Bynu Staphylococcus aureus, Streptococcus mutans i Escherichia coli. MaToreHHi
bakTepii Porphyromonas gingivalis abo Aggregatibacter actinomycetemcomitans i rpnéu Candida albicans Takox
BUKAMKaNM iHbeKLUil imnnaHTaTy. MepuimnnaHTaTHa MikpobioTa mana crneuundivHicTb AK y NPUCYTHOCTI BaKTepiin, Tak
i B nponopuii MikpoopraHiamis. Jaa po3pobkn NPoTUMIKPOBHMUX 3yBHMX iMNAAHTATIB SOCNIAMKEHHA 30CEpPeaKeHi
Ha iX HAHOPO3MipPHUX MoAMdiKaLiax 32 A4ONOMOrold HaHOYACTMHOK METasliB Ta iIX OKCUAIB: cpibna, 30/10Ta, Migi,
LMPKOHII0, OKCUAY LIMHKY, AMOKCMAY TUTaHy. JoaaBaHHA UMX HAHOYACTMHOK A0 MaTepiany AeHTasbHUX iMMnaH-
TaTiB HaJa€e MoMy TPMBANOi NPOTUMIKPOBHOI Aii MPOTM OpanbHUX MATOreHiB, 3MEHLUYE aaresito MikpoopraHismis
Ta yTBOpPeHHsA bionniBKky, Wo B 6araTbox BMNAAKaX NOEAHYETHCA 3 AOCTAaTHLOI LMTOCYMICHICTIO. 3y6Hi imnnaHTaTh
3 TUTaHy, MoandiKoBaHOro meTasn/MeTaNoKCUAHMMM HAaHOYACTUHKAMM, MalOTb BUHATKOBI NEPCMNEKTUBM 3 MNO3ULLIN
NPodiNaKTUKKN YyTBOPEHHS BioNNiBKM Ta 3yMOBIEHOTO HEO NEPUIMNAAHTUTY, OAHaK iCHYE Npobaema iX NpakTUYHOro
BMPOBAAKEHHA.

OTKe, 3yCUNNs AOCNIAHMKIB 30cepekeHi Ha dyHKLiOHaNi3aLil TUTaHOBMX iMMaaHTaTiB meTan\/mMeTanoKcuaHu-
MW HaHOYaCTUHKaMM, AKi B Pi3HUI cnocib cMHTEe3YIOTbCA | 104al0ThCA A0 MaTepiany iMnaaHTaTy, 34aTHi BUBI/IbHA-
TUCA 3 HbOTO | CNPABAATM NPOTUMIKPOBHY Ajto. Mpouec KAiIHIYHOT TPaHCAALLT 3a3HaYEeHNX HAaYKOBMX PO3POBOK MOXKe
6yTN NPUCKOPEHUI ONTUMI3aLiEl0 TEXHONOTIT | NoAaNbWMMMK 6i0NIOFYHMMM Ta TOKCUKOJIOTIYHUMU SOCAIAKEHHAMM.

Knto4oBi cnoBa: aeHTanbHa imnaaHTaLia, NepuiMnaaHTUT, Mikpodopa, HAHOYACTMHKA, MeTan, OKCUA, MeTany,
NPOTUMIKpO6Ha ais.

ANTIMICROBIAL PROPERTIES OF METAL/METAL OXIDE NANOPARTICLES AND THEIR POSSIBILITIES IN DENTAL
IMPLANTOLOGY

Bobrova N. O., Vazhnichaya E. M., Ananieva M. M., Faustova M. O., Lugova L. O.,

Dobrovolska O. V., Dobrovolskyi O. V.

Abstract. Dental implants have become one of the most used ways of restoring dental defects and have a
high success rate. Implantation failure can be a consequence of plaque biofilm formation in the oral cavity after
implantation and the development of mucositis or peri-implantitis, therefore it is important to provide dental
implants with antimicrobial properties, in particular with the help of nanoparticles.

The objective is to analyze the current state of application of metal nanoparticles and their oxides to provide
antimicrobial properties to dental titanium implants.

Literature sources were searched in the PubMed database with a selection of publications over the past 10 years
that are simultaneously involved in implantology and microbiological research.

Analysis of the literature confirmed that when the use of dental implants was complicated by infection,
Staphylococcus aureus, Streptococcus mutans and Escherichia coli were the main causative agents. Pathogenic
bacteria Porphyromonas gingivalis or Aggregatibacter actinomycetemcomitans and fungi Candida albicans have
also caused implant infections. The peri-implant microbiota had specificity both in the presence of bacteria and in
the proportion of microorganisms. For the development of antimicrobial dental implants, research is focused on
their nanoscale modifications using nanoparticles of metals and their oxides: silver, gold, copper, zirconium, zinc
oxide, titanium dioxide. The addition of these nanoparticles to the material of dental implants gives it a long-lasting
antimicrobial effect against oral pathogens, reduces the adhesion of microorganisms and the biofilm formation,
which in many cases is combined with sufficient cytocompatibility. Dental implants made of titanium modified
with metal/metal oxide nanoparticles have exceptional prospects for the prevention of biofilm formation and peri-
implantitis caused by it, but there is a problem of their practical implementation.

Therefore, researchers’ efforts are focused on the functionalization of titanium implants with metal\/metal oxide
nanoparticles, which are synthesized in different ways and added to the implant material, capable of being released
from it and exerting an antimicrobial effect. The process of clinical translation of these scientific developments can
be accelerated by technology optimization and further biological and toxicological studies.

Key words: dental implantation, peri-implantitis, microflora, nanoparticle, metal, metal oxide, antimicrobial
action.

ORCID and contributionship:

Bobrova N. O.: https://orcid.org/0000-0002-1071-5697 ©
Vazhnycha O. M.: https://orcid.org/0000-0003-2515-7963 A°
Ananieva M. M.: http://orcid.org/0000-0001-9435-7622 ¢

22 ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunn — 2024 — Bun. 2 (173) / Bulletin of problems in biology and medicine — 2024 - Issue 2 (173)



ornaAaun NITEPATYPU / LITERATURE REVIEWS

Faustova M. O.: https://orcid.org/0000-0001-5327-6324 F
Lugova L. O.: https://orcid.org/0000-0003-4149-4177 ©
Dobrovolska O. V.: https://orcid.org/0000-0002-4056-1588 ®
Dobrovolskyi O. V.: https://orcid.org/0000-0001-5701-353X ®

Conflict of interests:
The authors declare that they have not conflict of interests.

Corresponding author

Bobrova Nellia Oleksandrivna

Poltava State Medical University

Ukraine, 36011, Poltava, 23 Shevchenko str.
Tel.: +380667400562

E-mail: n.bobrova@pdmu.edu.ua

A — Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical
review, F — Final approval of the article.
Received 08.01.2024
Accepted 01.05.2024

DOI 10.29254/2077-4214-2024-2-173-23-32
UDC 616.311.2/314.17-02-036
Hasiuk N. V., Misterman I. P., Radchuk V. B., Bozhik S. S.

MONITORING OF MODERN VIEWS ON THE CAUSES AND MECHANISMS

OF PERIODONTAL DISEASE DEVELOPMENT

I. Horbachevsky Ternopil National Medical University (Ternopil, Ukraine)
radchuk@tdmu.edu.ua

Periodontal diseases are accompanied by a complex of morphological and functional changes in the dentoalveo-
lar system and the body as a whole and are an urgent problem of modern dentistry.

The purpose is to monitor current views on the aetiology and pathogenesis of periodontal diseases based on the
results of the analysis of medical and scientific literature based on the databases Scopus, Web of Science, MedLine,
PubMed, and NCBI over the past ten years.

According to the study's results, a number of etiological factors and links of pathogenesis were identified from
the standpoint of modern science. The key factors are disorders of the immune system, namely its homeostasis,
metabolic disorders, genetic factors, and the state of individual oral hygiene. The study indicates a significant role
of systemic immunological changes, which result in a cytokine attack of the body as a whole and periodontal tissues
in particular. However, only a few studies in the scientific literature outline the role of immunological changes at the
local level, namely, from the side of the components that ensure oral homeostasis. The study of the latter will enable
the development and implementation of a system for preventing inflammatory diseases of periodontal tissues in
young patients without concomitant somatic pathology.

The above gives a clear understanding of the cause-and-effect relationship between the etiological factors of
periodontal diseases and the links of pathogenesis, which in turn creates the prerequisites for the development of
more effective ways to prevent and treat this group of diseases.

Key words: periodontium, periodontal disease, dentistry, inflammatory process, antigens.
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Introduction.

Periodontal diseases are an important and urgent
problem of modern dentistry, as they are accompanied
by a whole complex of severe morphological and func-
tional disorders of the dentoalveolar system and a cas-
cade of metabolic disorders in the body [1].

The prevalence of periodontal diseases in different
countries of the world is relatively high. It should be
noted that there are different taxonomies and clinical
and morphological forms of nosologies depending on
the aetiology, type of underlying pathological process,
clinical course and immune response. Polymorphic clin-
ical manifestations of periodontal diseases are associat-
ed with different compositions of subgingival microflo-
ra. The role of factors that implement the antimicrobial
response and regulate the new metabolic status of the
organism remains important [2].

The problem of early diagnosis of generalised peri-
odontitis (GP), as well as the development of effective
measures for its prevention and treatment aimed at
achieving positive long-term results, is one of the lead-
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