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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



GEORGIAN MEDICAL NEWS
No 2 (347) 2024

Yu-Ri Choi, Su-Bin Yu, Seoul-Hee Nam. 
ANTIBACTERIAL EFFECT OF CRATAEGUS PINNATIFIDA EXTRACT AGAINST ENTROCOCCUS FAECALIS A ROOT CANAL 
DISEASE-CAUSING BACTERIA………………………..…………….……...............................................……………………………………6-10

Larisa Melia, Revaz Sulukhia, Lali Pkhaladze, Nino Davidova, Archil Khomasuridze. 
MIFEPRISTON IN OBSTETRICS – WHY NOT?..............................................................................................................................................11-14

Maryna Stoliarchuk. 
CORRELATION BETWEEN TRANSVERSE CEPHALOMETRIC PARAMETERS AND THE SEVERITY OF SKELETAL 
MALOCCLUSIONS…………………………………………………………................................…………………………………………….15-18

Deepak, Prashant Rao, Archana, Sowmya M, Sandeep. S, Suma S. 
A CROSS-SECTIONAL STUDY ON COVID-19 VACCINATION HESITATION AMONG UNIVERSITY STUDENTS……...…………19-23

Tchernev G, Broshtilova V, Ivanov L, Alexandrov A, Smilov N, Kordeva S. 
DRUG RELATED NITROSOGENESIS, PHOTOCARCINOGENESIS AND ONCOPHARMACOGENESIS OF NODULAR MELANOMA: 
A CASE RELATED ANALYSIS CONCERNING THE POLYCONTAMINATION OF THE POLYMEDICATION WITH VALSARTAN/
HYDROCHLOROTHIAZIDE AND BISOPROLOL………………………………..................................................………………………….24-27

Rawaa J. Matloob, Zeina A. Althanoon, Saad A. Algburi, Mudheher I. Salih, Marwan M. Merkhan. 
UPDATE ON THE USE OF METHOTREXATE IN THE MANAGEMENT OF RHEUMATOID ARTHRITIS…………….......………….28-33

Georgi Tchernev. 
(N-NITROSO) PROPAFENONE INDUCED ADVANCED NODULAR MELANOMA-FIRST REPORTED CASE IN THE WORLD 
LITERATURE: THE INEXTRICABLE LINKS BETWEEN THE PHOTOCARCINOGENESIS, DRUG RELATED NITROSOGENESIS AND 
PHARMACO-ONCOGENESIS………………............................................................................................……………………………………34-37

Elham M. Mahmood, Entedhar R. Sarhat, Maryam T. Tawfeq, Siham A. Wadee. 
HISTOLOGICAL AND BIOCHEMICAL STUDY OF THE EFFECT OF FEXOFENADINE ON SALIVARY GLAND IN RATS……….38-40

Valerii Vovk, Igor Duda, Alla Vovk. 
THE EFFECT OF A MULTIMODAL APPROACH ON THE RESULTS OF TREATMENT IN SURGERY: INTEGRATION OF 
CHEMOTHERAPY, SURGERY, AND RADIOTHERAPY……...............................................................…………………………………….41-46

Haitham Alhussain, Deepak, Bharath Chandra V, Lakshmi. R, Sumana A, Jishamol KR. 
EXAMINATION OF THE INCIDENCE OF POOR SLEEP QUALITY AND FACTORS ASSOCIATED FOR POOR SLEEP DURING THE 
VARIOUS PHASES OF PREGNANCIES…………………………................................................................…………………………………47-53

N. Ksajikyan, H. Aghababyan, M. Sargsyan. 
ASSESSMENT OF REACTIVITY TO THE BODY UNDER CONDITIONS OF PHYSICAL ACTIVITY IN STUDENTS AGED 17-20 YEARS….54-58

Abinaya Srinivasa Rangan, Dhanush Balaji.S, Utham Chand, Raghunathan E.G, Deepthi.N, Prasanna Karthik.S. 
TRIGLYCERIDE – GLUCOSE INDEX, REMNANT CHOLESTEROL AND COMMON CAROTID ARTERY INTIMA-MEDIA 
THICKNESS AS AN ATHEROSCLEROTIC MARKER IN ISCHEMIC STROKE PATIENTS.....................................................………….59-65

Riyam AH. Al-Barwani, Entedar R. sarhat. 
BREAST CANCER-MODULATED OMENTIN AND VASPIN PLASMA LEVELS……………………………...............................………66-69

Tchernev G, Dimova D. 
PERIOCULAR HIGH RISK BCCS AFTER ADDITIONAL/PARALLEL INTAKE OF TORASEMIDE, MOXONIDINE AND 
MIRABEGRON: IMPORTANT LINKS TO SKIN CANCER RELATED (PHOTO-) NITROSOGENESIS IN THE CONTEXT OF 
PHARMACO-ONCOGENESIS……………………………………………..........................................................……………………………..70-76

Abinaya Srinivasa Rangan, Dhanush Balaji.S, Saranya.C, Raghunathan E.G, Deepthi.N, Prasanna Karthik.S. 
ASSOCIATION OF MPV AND RDW WITH DISEASE ACTIVITY IN PATIENT WITH RHEUMATOID ARTHRITIS………......……..77-81

Julieta Nino Gulua, Lela Sturua, Maia Khubua, Lela Shengelia. 
THYROID CANCER AS A PUBLIC HEALTH CHALLENGE IN GEORGIA………….........................……………………………………82-86

Rahma S. Almallah, Hani M. Almukhtar. 
MIRABEGRON INDUCED RELAXATION OF ISOLATED BOVINE CORONARY SEGMENTS: ROLE OF NO AND K+ 
CHANNEL…………………………………………………………………………………………........................……………………………87-92

Gogotishvili Mariam, Gogebashvili Nino, Bakradze Mzia, Gorgiladze Tinatin, Japaridze Fridon. 
MANIFESTATIONS OF DISEASES OF THE ORAL MUCOSA OF PATIENTS IN THE ADJARA REGION DURING THE COVID-19 
PANDEMIC…………………………………………………………..............................................................…………………………………93-95

Nithesh Babu R, Fathima S Nilofar, Saranya Palanisamy, Gnanadeepan T, Mahendra Kumar K. 
EXPLORING THE INCIDENCE AND PREVALENCE OF NEW-ONSET AUTOIMMUNE DISEASE FOLLOWING COVID-19 
PANDEMIC: A SYSTEMATIC REVIEW…………………………..........................................………………………………………………96-103



E. Mosidze, A. Chikovani, M. Giorgobiani. 
ADVANCES IN MINIMALLY INVASIVE SURGERY FOR PECTUS EXCAVATUM: ENHANCING OUTCOMES AND PATIENT 
CARE…………………………………………………………………………………………………………......................................……..104-107

Nithesh Babu R, Fathima S Nilofar, Saranya Palanisamy, Gnanadeepan T, Mahendra Kumar K. 
SIGNIFICANCE OF NEUTROPHIL-LYMPHOCYTE RATIO AND PLATELETLYMPHOCYTE RATIO AS PROGNOSTIC MARKERS OF 
DISEASE SEVERITY IN SYSTEMIC LUPUS ERYTHEMATOSUS………............................................................................................…108-112

Athraa E. Ahmed, Nibras H. Hameed. 
PREVALENCE OF FETAL CONGENITAL ANOMALIES IN PATIENTS ATTENDING TIKRIT TEACHING HOSPITAL….………113-116

Kazantcev A.D, Kazantceva E.P, Sarkisyan I.P, Avakova A.E, Shumakova A.O, Dyachenko Y.E, Mezhenko D.V, Kustov Y.O, Makarov Daniil 
Andreevich, Guliev M.T, Babaeva M.M. 
COMPARATIVE ANALYSIS OF POSITIVE AND NEGATIVE EXPECTATIONS WITH CONTROL OF VOLITIONAL EFFORT IN 
YOUNG AND OLD AGES AS RISK FACTORS OF SOCIAL AGING…....................................................................................…………117-121

Arnab Sain, Sarah Arif, Hoosai Manyar, Nauman Manzoor, Kanishka Wattage, Michele Halasa, Arsany Metry, Jack Song Chia, Emily 
Prendergast, Ahmed Elkilany, Odiamehi Aisabokhale, Fahad Hussain, Zain Sohail. 
CURRENT CONCEPTS IN THE MANAGEMENT OF BOXER’S FRACTURE……………………..................................………………122-124

Gonashvili Meri, Kilasonia Besarion, Chikhladze Ramaz, Merabishvili Gela, Beriashvili Rusudan. 
MEDICO-LEGAL APPLICATIONS OF FRACTURE HEMATOMA: REVIEW…………………..................................…………………125-130

Zynab J. Jarjees, Entedhar R. Sarhat. 
ASSESSMENT OF OSTEOPONTIN, SCLEROSTIN, AND OSTEOCALCIN LEVELS IN PATIENTS WITH HYPOTHYROIDISM ON 
MEDICAL THERAPY…………………………………………………...................................................................…………………………131-135

Tchernev G, Dimova D. 
EDUCATION FROM DERMATOLOGISTS: THE SIMULTANEOUSLY DEVELOPMENT OF 16 KERATINOCYTIC 
CANCERS AFTER USE OF METFORMIN IN COMBINATION WITH LOSARTAN/ HYDROCHLOROTHIAZIDE, 
METOPROLOL AND NIFEDIPINE-IMPORTANT LINKS TO DRUG RELATED (PHOTO)-NITROSO-CARCINOGENESIS AND 
ONCOPHARMACOGENESIS………………....................................................................................................................…………………136-141

Ismayilov M.U, Polukhov R.Sh, Poddubny I.V, Magammedov V.A. 
COMPARATIVE ASSESSMENT OF SURGICAL TREATMENT OF COMPLICATIONS OF ULCERATIVE COLITIS IN 
CHILDREN…………………………………….................…………………………………………………………………………………..142-148

Arnab Sain, Arsany Metry, Nauman Manzoor, Kanishka Wattage, Ahmed Elkilany, Michele Halasa, Jack Song Chia, Sarah Arif, Fahad Hussain, 
Odiamehi Aisabokhale, Zain Sohail. 
THE ROLE OF DISTAL LOCKING IN INTRAMEDULLARY NAILS FOR HIP FRACTURE FIXATION: A REVIEW OF CURRENT 
LITERATURE………………………………………..........................................……………………………………………………………149-150

Buba Chachkhiani, Manana Kalandadze, Shalva Parulava, Vladimer Margvelashvili. 
EFFECT OF SURFACE ABRASION AND TEMPERATURE TREATMENT ON METASTABLE TETRAGONAL ZIRCONIUM DIOXIDE 
(EXPERIMENTAL STUDY)…………………..................................................................…………………………………………………..151-155

Abdulrahman A Abdulhamed, Luma W Khaleel. 
CARDIOPROTECTIVE EFFECT OF GLYCYRRHIZA GLABRA EXTRACT AND GLYCYRRHIZA GLABRA SILVER NANOPARTICLE 
AGAINST ALLOXAN AND NICOTINAMIDE INDUCED DIABETIC CARDIAC INJURY IN RATS……………………………...…156-159

Larysa Pentiuk, Tetiana Niushko, Emiliia Osiadla. 
FEATURES OF BLOOD PRESSURE DAILY MONITORING INDICATORS, STRUCTURAL AND FUNCTIONAL CHANGES OF THE 
LEFT VENTRICLE AND VESSELS IN WOMEN WITH HYPERTENSION II STAGE OF DIFFERENT REPRODUCTIVE AGE AND 
THEIR RELATIONSHIP WITH SEX HORMONES LEVEL…….........................................................................................………………160-167

Rana dawood Salman Al-kamil, Thamir F. Alkhiat, H. N. K. AL-Saman, H. H. Hussein, Dawood Chaloob Hilyail, Falah Hassan Shari. 
THE EFFECT OF NUTRITIONAL GENOMICS ON CARDIOVASCULAR SYSTEM……………...................................………………168-176

Sopiko Kvaratsthelia. 
PREVALENCE OF DENTITION, DENTAL ARCHES AND DENTAL ANOMALIES…………...............................……………………177-180

Dorosh D, Liadova T, Popov M, Volobuieva O, Pavlikova K, Tsivenko O, Chernuskiy V, Hrek I, Kushnir V, Volobuiev D. 
THE EFFECT OF MELATONIN ON THE SERUM LEVEL OF INTERLEUKIN 31 IN HERPESVIRUS SKIN DISEASES ON THE 
BACKGROUND OF HIV………………………………………………………........................................................………………………181-184



GEORGIAN MEDICAL NEWS
No 2 (347) 2024

© GMN 151

EFFECT OF SURFACE ABRASION AND TEMPERATURE TREATMENT ON 
METASTABLE TETRAGONAL ZIRCONIUM DIOXIDE (EXPERIMENTAL STUDY)

Buba Chachkhiani, Manana Kalandadze, Shalva Parulava, Vladimer Margvelashvili.
Ivane Javakhishvili Tbilisi State University, Georgia.

Abstract.
One of the significant drawbacks of using zirconium dioxide 

as a framework for prosthodontic structures is its propensity for 
breakage. Paradoxically, the higher the optical performance of 
zirconium dioxide, the more its mechanical durability tends to 
decrease and vice versa. A detailed analysis of the technological 
process has uncovered divergent opinions and significant 
disparities in recommendations concerning the fabrication of 
zirconium dioxide prosthodontic constructs. There are different 
recommendations regarding the need for abrasive blasting 
and regeneration firing. Consequently, conducting an in-
depth experimental study on this matter and implementing the 
resulting findings will significantly contribute to addressing the 
challenges of prosthodontic rehabilitation for patients utilizing 
zirconium dioxide.

Key words. Metastable Tetragonal Zirconium Dioxide 
(Y-TZP), CAD/CAM technology, regeneration firing, flexural 
strength.
Introduction.

The widespread adoption of zirconium dioxide as a framework 
material for prosthodontic constructs in everyday dental practice 
has brought to light its primary drawbacks, namely instances 
of construct breakage and delamination/chipping of porcelain 
layers from the frame [1-6]. There is disagreement on the 
rational implementation of the technological process on the part 
of both manufacturers and technicians. Sandblasting of frames 
of prosthetic construction is a popular method, which, at the 
expense of increasing the roughness of the surface of the frame, 
increases the degree of adhesion of porcelain masses [7]. The 
technique of sandblasting the inner surface of the frame is also 
widely used in order to improve the adhesion of the structure 
to the teeth. In order to fit a fully fired zirconia framework, it 
is often necessary to adjust it with a diamond bur of a suitable 
grade, which should be done under water cooling [6]. After the 
mentioned stage, it is usually recommended to perform the so-
called zirconia regeneration firing [8,9]. There is an opinion 
that abrasive blasting causes the formation of microcracks due 
to the T-M phase transition (from tetragonal to monoclinic 
phase) with local expansion of the material, which is a kind of 
distraction areas preventing further development of microcracks 
[8]. However, high-temperature annealing can lead to phase 
reversal, removal of stress blocks in the material and thus to 
further development of cracks [9]. 

A review of the specialised literature on the effects of abrasive 
and heat treatment on fully synthesised tetragonal zirconia has 
revealed diametrically divergent opinions [4,8,9]. Based on the 
above, a study was carried out with the aim of 1. Determination 
of the type and degree of effect of sandblasting and diamond bur 
abrasive treatment on the hardness and phase state of yttrium-
stabilized metastable tetragonal zirconium dioxide (Y-TZP). 

Determination of the results of so-called "regeneration" firing 
and, consequently, determination of its appropriateness. 

The fracture of a ceramic material can be caused by a crack 
formed by a single microstructural defect as well as by the 
coalescence of multiple defects [1,10]. In practical applications, 
of interest are the resistance of the frame materials to elasticity 
and resistance to crack formation. The resistance to crack 
formation can be evaluated by two methods: 1. By transverse 
cutting of the material and further crushing it in a special testing 
device. 2. By determining the bending strength of the material. 

We have chosen the latter as the more accurate and common 
type of research. Bending strength test is carried out by "three-
point", "four-point" and biaxial loading methods. In the three-
point test, a rectangular sample resting on two points is loaded 
from above at its centre. The strength is calculated by the 
maximum load at which the test sample of the corresponding 
dimensions is crushed, taking into account the load points and 
temperature [11]. Scanning electron microscope examination 
enables detailed visual examination of objects smaller than 
1 µm, which allows to observe microscopic changes in the 
structure of the material.
Research Materials and Methods.

To conduct the research, samples of synthesized ZrO2, 
stabilized Y2O3 (hereinafter referred to as Y-TZP) were prepared 
and divided into 5 groups:

- The samples included in the first group were sandblasted 
without subsequent regeneration firing.

- The samples included in the second group were subjected to 
sandblasting followed by regeneration firing.

- The samples included in the third group were subjected to 
abrasive blasting with a diamond bur without additional firing.

- The samples included in the fourth group were subjected to 
both diamond bur abrasive blasting and regeneration firing.

- The samples in the fifth group were not subjected to 
mechanical and temperature impacts, so they represent the 
control group.

Each group includes 10 samples of metastable tetragonal 
zirconium dioxide. In order to conduct a "three-point" test for 
bending strength, all samples were tested, that is they were 
crushed, which was followed by macroscopic and microscopic 
investigations. 

In the next stage of the research, the samples were examined 
using a scanning electron microscope (magnification up to 
1000x), which allowed visualisation of the structural changes 
caused by the different impacts. Experimental research was 
conducted in accordance with the ISO 6872:2008 (Dentistry-
Ceramic materials) standard in the laboratories of specialized 
centers in Germany and the Czech Republic (Institut für 
Festkörperphysik, Ulm, Germany; CSMS_Československá 
Mikroskopická Společnost, Czech Republic). Statistical 
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processing of the obtained results was carried out in the TIBCO 
Statistica v13 2022 programme by means of the ANOVA Origin 
statistical package of analysis of variance. Pre-sintered Y-TZP 
blocks (VITA In-Ceram YZ Cubes for in Lab, Vita Zahnfabrik), 
a total of 80 pieces, were used as research material. 

After milling, the final firing was carried out in a VITA 
ZYRCOMAT® 6100 MS furnace (Vita Zahnfabrik, Germany) 
and 50 samples without internal defects were selected from the 
80 samples using a light microscope. In the next step, they were 
divided into conditional groups:

The first group was labelled "SB" and the frames included in 
it were sandblasted with Al2O3 of 110 µm dispersity, for 10 
seconds, at a distance of 1 cm from the frame, at a pressure of 
3 bar.

The second group was labelled "SBS". They were subjected to 
the same treatment as the first group and additionally to the so-
called "regeneration" firing at 1000°C for 15 min (regeneration 
mode - 25 min, start at 550°C, heating speed - 100°C/min).

The third group was marked with the letter "D". Their abrasive 
treatment was carried out with a specialized diamond bur 
for zirconium dioxide "ZR6850.FG.016 Crown and Bridge" 
(Komet, Germany).

The fourth group was marked with the letter "DS". The samples 
included in it were processed in the same way as the third group, 
with the difference that they were further fired (according to the 
above scheme).

The fifth group was marked with the letter "C" - as a control, 
and the materials included in it were not subjected to any impact 
at all.

All sample surfaces were cleaned and dried, and final 
dimensions were determined with an accuracy of 0.01 mm.
Research Methodology.

Determination of ultimate tensile strength of Y-TZP samples 
by three-point deformation method:

The ultimate tensile strength is defined as the maximum 
deforming force that the sample can withstand before damage 
occurs. In testing ceramic materials, only the initial rigid 
deformation is observed, after which the material breaks. 

The research was carried out on an Instron 3369 device (Instron 
systems, Illinois Tool Works Inc, USA), which is equipped 
with a load sensor (STATIC LOAD CELLS) 2530-5KN (5000 
newtons). In the study, the loading speed was 0.5 mm/s, the 
distance between the blocks was 10 mm. The load was applied 
at the intermediate point with an accuracy of 0.01 Newton.

The maximum stress in the test sample is calculated using the 
following formula: σflx = 3PL/2WH2 [11], where

σflx - Ultimate Tensile Strength, MPa.

P - maximum load, Newton.
L - distance between the support points, mm.
W - width of the sample, mm.
H - height of the sample, mm.
For example, when the maximum load (P) is 3035.502 Newton, 

the distance between the supporting points (L) is 10 mm, the 
width of the sample (W) is 3.91 mm, the height of the sample is 
2.96 mm. Then the formula will be calculated as follows:

σflx = 3PL/2WH2

σflx =3 х 3035.502 х 10 / 2 х 3.91 х 2.96 =1329.112 Mpa.
Scanning Electron Microscope Research.

Scanning electron microscopy was used for visual analysis of 
the samples under study, which allows to study objects with the 
size of 1 micron and less. The study of specially treated samples 
was carried out at magnification 250-1000, using a microscope 
- Tescan VEGA II (Czech Republic).
Results.
Results of strength research of Y-TZP test samples by three-
point deformation method:

As a result of the study it was revealed that sandblasting and 
sandblasting followed by regeneration firing affect the strength 
of Y-TZP samples.

In sandblasting, the average strength of the material was 
1253.67 MPa and in sandblasting followed by regeneration 
firing, the average strength of the study object was 744.96 Mpa 
(Table 1).

It should be noted that the treatment of Y-TZP blocks with 
a diamond bur as compared to the control group (without 
mechanical treatment) did not reveal any significant difference 
and averaged 1061.12 MPa and 1062.67 MPa, respectively. 
Subsequent regeneration firing of blocks treated with a diamond 
bur revealed a decrease in strength with an average value of 
951.47 MPa.

Statistical processing of the obtained results was carried out in 
TIBCO Statistica v13 2022 programme using ANOVA analysis 
of variance, which was used to compare the differences between 
the average values (Figure 1).

A comparison of the average values of the research results 
revealed the dynamics of the strength change of yttrium-
stabilized metastable tetragonal zirconium dioxide: sandblasting 
increased the strength, and the subsequent regeneration firing 
caused a significant decrease in the strength.
Results of scanning electron microscope research.

The test samples were examined with a scanning electron 
microscope in order to identify possible visual changes caused 
by different types of impacts at the microscopic level. At this 

Sample 
Number

Sample Height
H, mm

Sample Width
W, mm

Distance between 
the support points 
L, mm

Traverse Speed
V, mm/sec

Maximum Load, Р, 
Newton 

Bending Strength
MPa

„SB“  2.90 3.88 10.00 0.5 2721.808 1253.674
„SBS“ 2.91 3.90 10.00 0.5 1645.153 744.964
„D“ 2.90 3.93 10.00 0.5 2337.8342 1061.122
„DS“ 2.89 3.92 10.00 0.5 2078.702 951.466
„C“ 2.91 3.92 10.00 0.5 2349.317 1062.678

Table 1. Average values of all five testing samples.
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The analysis of the results shows that mechanical sandblasting 
treatment influences the strength properties of zirconia dioxide 
samples. Thus, abrasive sandblasting treatment significantly 
increases the strength under bending of Y-TZP samples, while 
subsequent firing significantly reduces the strength of samples 
processed by sandblasting. The difference in values between 
samples of series D and C is not statistically significant; 
however, there is also a trend towards a decrease in bending 
strength after regenerative firing.

For visual analysis of experimental objects, the methodology 
of assessment using scanning electron microscopy at a 
magnification of 1000 times was employed. The study revealed 

Figure 1. Statistical processing of the obtained results was carried 
out in TIBCO Statistica v13 2022 programme using ANOVA analysis 
of variance, which was used to compare the differences between the 
average values.

Figure 2. Sandblasted sample with subsequent regeneration  firing 
(sample from the group "SBS").

point, the samples were magnified to varying degrees, but 
the results of the research with 1000x magnification were 
particularly informative (Figures 2-5).

The scanning electron microscope examination of samples: 
"C", "DS" and "D" revealed a similar homogeneous material 
structure.

The samples treated with sandblasting followed with 
regeneration firing turned out to be substantially different. 
Minor voids were detected in their crystal structure.
Discussion.

The present study showed that there is a difference between 
the final result of abrasive and thermal processing of zirconia.

Figure 3. Diamond burring treatment (sample from the group "D").

Figure 4. Diamond burring, followed with regeneration firing (sample 
from the group "DS").
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a uniform dense structure of the material in all samples, except 
for the samples in the SBS series, where insignificant voids were 
present throughout the investigated material area. Presumably, 
the formation of these voids may be due to the sequential 
increase after mechanical processing, followed by a decrease in 
the volume of the material after firing due to phase transitions 
t→m and m→t.
Conclusion.

Post-abrasive regeneration firing of Y-TZP samples resulted 
in a significant decrease in the ultimate tensile strength of 
the material, which was confirmed by both the three-point 
deformation method and scanning electron microscope studies. 
Sandblasting of the test samples without subsequent regeneration 
firing increased the ultimate tensile strength of the material. The 
research results prompt us to question the necessity of what is 
commonly referred to as “regeneration firing”. While abrasive 
blasting, performed using the correct technique and materials, 
has no significant negative effect on the ultimate tensile strength 
of metastable tetragonal zirconia.
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Resume

Aim of study: One of the significant drawbacks of using 
zirconium dioxide as a framework for prosthodontic structures 
is its propensity for breakage. A detailed analysis of the 
technological process has uncovered divergent opinions and 
significant disparities in recommendations concerning the 
fabrication of zirconium dioxide prosthodontic constructs. 
Consequently, conducting an in-depth experimental study 
on this matter and implementing the resulting findings will 
significantly contribute to addressing the challenges of 
prosthodontic rehabilitation for patients utilizing zirconium 
dioxide.

Material and methods: To conduct the research, samples of 
synthesized ZrO2, stabilized Y2O3 were prepared and divided 
into 5 groups. Each group includes 10 samples of metastable 
tetragonal zirconium dioxide. In order to conduct a "three-
point" test for bending strength, all samples were tested, that 
is they were crushed, which was followed by macroscopic and 
microscopic investigations. In the next stage of the research, the 
samples were examined using a scanning electron microscope 
(magnification up to 1000x), which allowed visualisation of the 
structural changes caused by the different impacts. Experimental 
research was conducted in accordance with the ISO 6872:2008 
(Dentistry-Ceramic materials) standard.

Results and conclusions: As a result of the study, it was 
revealed that sandblasting and sandblasting followed by 
regeneration firing affect the strength of Y-TZP samples. In 
sandblasting, the average strength of the material was 1253.67 
MPa and in sandblasting followed by regeneration firing, the 
average strength of the study object was 744.96 MPa. The 
scanning electron microscope examination revealed that the 
samples treated with sandblasting followed by regeneration 
firing showed significant differences. Minor voids were detected 
in their crystal structure.

Figure 5. Control group (sample from the group "C").
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Post-abrasive regeneration firing of Y-TZP samples resulted 
in a significant decrease in the ultimate tensile strength of 
the material, which was confirmed by both the three-point 
deformation method and scanning electron microscope studies.

რეზიუმე
კვლევის მიზანი: ცირკონიუმის დიოქსიდის ერთ-

ერთ გამოხატულ უარყოფით მხარეს წარმოადგენს 
აღნიშნული მასალის გატეხვა-დაზიანების შემთხვევები. 
ტექნოლოგიური პროცესის სიღრმისეულმა შესწავლამ 
გამოავლინა აზრთა სხვადასხვაობა და რეკომენდაციების 
მნიშვნელოვანი განსხვავებები ცირკონიუმის 
დიოქსიდისგან ორთოპედიული კონსტრუქციების 
დამზადების პროცესთან დაკავშირებით. შესაბამისად, 
საჭიროდ მიგვაჩნია აღნიშნული საკითხის 
სიღრმისეული ექსპერიმენტული კვლევა. მიღებული 
შედეგების იმპლამენტაცია მნიშვნელოვან წვლილს 
შეიტანს ცირკონიუმის დიოქსიდის გამოყენებით 
პაციენტთა ორთოპედიული რეაბილიტაციის 
გაუმჯობესებაში.

მასალები და მეთოდები: კვლევის ჩასატარებლად 
მოხდა სინთეზირებული ZrO2_ის, სტაბილიზებული 
Y2O3_ის ნიმუშების გამზადება და მათი დაყოფა 
ჯგუფად. თითეულ ჯგუფზე განხორციელდა 
შესაბამისი მექანიკური და/ან თერმული ზემოქმედება, 
რის შემდეგ მოხდა ნიმუშების გამოცდა გამძლეობაზე 
სამწერტილოვანი მეთოდით, შემდგომი მაკრო და 
მიკროსკოპული კვლევით.

კვლევის შედეგები: Y-TZP ნიმუშების აბრაზიული 
დამუშავების შემდგომმა მარეგენერირებელმა 
გამოწვამ განაპირობა მასალის ზღვრული სიმტკიცის 
მნიშვნელოვანი შემცირება, რაც დადასტურდა 
როგორც სამწერტილოვანი დეფორმაციის მეთოდით, 
ისე მასკანერებელი ელექტრონული მიკროსკოპით 
განხორციელოებული კვლევებით. საცდელი 
ნიმუშების ქვიშაჭავლურმა დამუშავებამ, შედგომი 
მარეგენერირებელი გამოწვის ჩატარების გარეშე, კი 
მოახდინა მასალის ზღვრული სიმტკიცის გაზრდა. 
კვლევის შედეგებზე დაყრდნობით, შეგვიძლია ეჭქვეშ 
დავაყენოთ ე.წ. „მარეგენერირებელი“ გამოწვის 
საჭიროება.

Резюме
Цель исследования: Одним из существенных 

недостатков использования диоксида циркония в качестве 
основы для протезно-ортопедических конструкций 

является его склонность к разрушению. Подробный 
анализ технологического процесса выявил расходящиеся 
мнения и существенные различия в рекомендациях 
относительно изготовления ортопедических конструкций 
из диоксида циркония. Следовательно, проведение 
глубокого экспериментального исследования по этому 
вопросу и реализация полученных результатов значительно 
способствует решению проблем протезно-ортопедической 
реабилитации для пациентов, использующих диоксид 
циркония.

Материалы и методы: Для проведения исследования 
были подготовлены образцы синтезированного ZrO2, 
стабилизированного Y2O3, и разделены на 5 групп. Каждая 
группа включает в себя 10 образцов метастабильного 
тетрагонального диоксида циркония. Для проведения 
"трехточечного" испытания на изгибную прочность все 
образцы были испытаны, то есть разрушены, что последовало 
макроскопическим и микроскопическим исследованиям. На 
следующем этапе исследования образцы были исследованы 
с использованием сканирующего электронного микроскопа 
(увеличение до 1000x), что позволило визуализировать 
структурные изменения, вызванные различными 
воздействиями. Экспериментальные исследования 
проводились в соответствии со стандартом ISO 6872:2008 
(Стоматология - Керамические материалы).

Результаты и выводы: В результате исследования было 
выявлено, что пескоструйная обработка и пескоструйная 
обработка с последующим регенерационным обжигом 
влияют на прочность образцов Y-TZP. При пескоструйной 
обработке средняя прочность материала составляла 1253.67 
МПа, а при пескоструйной обработке с последующим 
регенерационным обжигом средняя прочность исследуемого 
объекта составляла 744.96 МПа. Сканирующее электронное 
микроскопическое исследование показало, что образцы, 
обработанные пескоструйной обработкой с последующим 
регенерационным обжигом, имели значительные различия. 
В их кристаллической структуре были обнаружены 
незначительные полости.

После абразивной регенерационной обработки образцов 
Y-TZP произошло значительное снижение предельной 
прочности материала, что было подтверждено как 
методом деформации на трех точках, так и сканирующим 
электронным микроскопическим исследованием.
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