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IMIIAHTATIB 3 UPKOHIEBUX CIJIABIiB

2. Clinical and experimental study of new methods in dental implantation with exploitation of implants from
zirconium alloys

Pedepar:

1. 3a pesyspraTaMmy po60TH CTBOPEHO HOBUM HU3bKOMOAYIbHUN criiaB Zr-Ti-Nb 3 HaHDKYMM ITOKa3HUKOM
Monys FOHra, BUKOpHCTaHHS SIKOTO0 3JaTHE CYTTEBO 3MEHIIMTHU NTPO6JIeMYy eKpaHyBaHHS HAIPYIU Mif] 4ac
ekcrutyaTaunii imnianTaty. lnsxoM TpUBUMIPHOTO MOZEJIIOBAaHHS BCTAHOBJIEHA ONTUMAaJbHA Gopma
BHYTPIIIHbOKICTKOBOI YaCTMHU IMIJIAHTATy 3 Hai16iIbIIMM KOHTAaKTOM 3 KiCTKOBOIO TKAHMHOIO, 1110 IIPUCKOPIOE
npolecu octeoinrerpatii. Ha Mopesi Ky/bTyp KIiTUH BCTAaHOBJIEHA 6i0CYMiCHICTb HOBOTO CILJIaBY Ta BCTAHOBJIEHO
3pocTtanHs nposidepanii ocreobnacTis npu foro mogudikaii rizpokcuanatutom. Po3pobseHunii Ta BIPOBaIKeHNN

HOBUU MeToZ, (OPMYBaHHS ME30IIOPUCTOI IOBEPXHI 3a OIIOMOTOI0 I1JIa3MOBO] €J1eKTPOJIITUYHOI OKcuaalii 3



(popMyBaHHSIM 06i0AKTUBHOTO IIAPY, SIKUI 30aTHUI CTUMYJIIOBATU ITPOLLECH OCTEOIHTerpalii. Bnepue ctBopeHa
HAaHOCTPYKTYpOBaHa IIOBEPXHS 3a JOIIOMOTOI0 Jla3epHoi absuii y peMToCeKyHIHOMY Jiara3oHi, sika 37jaTHa
CTMMYJIIOBATHU afresito Ta npoJiipepaliiio K 0cTeo61acTiB, Tak i pibpo61acTiB, 3 IepeBaXXHUM BIVIMBOM Ha OCTaHHI.
OTpumaHi pe3ysbTaTy BIPOBAIXEHI Y BUPOOHULTBO HOBUX IMIJIAaHTALiTHMX CUCTEM, SIKi B KJIiHilli pO3B’I3yI0Th
po6JsieMy 3MEHIIEHHS €(PeKTy eKpaHyBaHHS HAIPYTH Iics iMITJIaHTaLlii, 3SMEHIIUTHU BiICOTOK PO3BUTKY

yCKJIaZHEeHb Ta 30i7bIINTH TEPMiH eKCIlTyaTalii KOHCTPYKIi.

2. The dissertation presents theoretical substantiation and practical solution of actual scientific problem - increase
of efficiency of dental defects replacement with fixed dentures with reliance on dental implants by improvement of
physical and mechanical properties of implants, their construction and surface structure. Taking into account the
multidisciplinary tasks, research was structured into 4 stages, which include 1) development of a new alloy with
predicted biomechanical parameters; 2) identification of surface modification methods; 3) processes modeling of
mechanical interaction in the system "implant-bone tissue"; 4) clinical study of the effectiveness of establishing
new types of dental implants. The novelty of the work is in the creation of a new low-modulus Zr-Ti-Nb alloy with
the lowest Young's modulus, which can significantly reduce the problem of stress shielding effect during implant
exploitation. Using the method of three-dimensional modeling, the optimal shape of the intraosseous part of the
implant with the greatest contact with bone tissue is established, which can accelerate the processes of
osteointegration. The cell culture model established the biocompatibility of the new alloy and increased the
proliferation of osteoblasts with its modification by hydroxyapatite. A new method of mesoporous surface
formation by plasma electrolytic oxidation with the formation of a bioactive layer, which is able to stimulate the
processes of osteointegration, has been developed and implemented. A nanostructured surface was first created
using laser ablation in the femtosecond range, which is able to stimulate the adhesion and proliferation of both
osteoblasts and fibroblasts, with a predominant effect on the latter. Analysis of the proliferative activity of
osteoblasts after 3 and 7 days from the beginning of cultivation indicates their active growth and proliferation in
the group with calcium phosphate coating. It can be argued that the presence of hydroxyapatite stimulates the
proliferation of osteoblastic cells. Animal experiments with different alloys (Ti and Zr) with hydroxyapatite
modification showed that at the early stages after implantation of metal alloys, organic matrix adhesion occurs on
their surface, while the presence of hydroxyapatite coating provides a more stable adhesion, is a predictor of
direct osteointegration. In general, the biomechanical parameters of the alloys play a key role in the process of
bone reconstruction around the implants. At the same time, implantation of o (Zr-Ti) alloy results in a slight
alteration of the tissues in the implantation area. When comparing the clinical efficacy of traditional titanium alloy
implants with our proposed low-modulus titanium-zirconium alloy implants, it was found that zirconium alloy
screw implants showed a lower bone loss by 30.1 + 3.8% compared to the titanium implantants group of implants
functioning. The bleeding index of the gums at the implant site, as one indication of an inflammatory process,
directly correlates with the volume of bone loss in the surrounding implant areaand in group with Zr implants was
in 41% less compare the Ti. The results obtained were implemented through the production of new implant
systems both in Ukraine (PP Eksima) and abroad (Nano Prime, Poland), which made it possible to implementation
in practical dentistry.
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