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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS
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11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Mordanov O.S, Khabadze Z.S, Meremkulov R.A, Mordanova A.V, Saeidyan S, Golovina V, Kozlova Z.V, Fokina S.A,
Kostinskaya M.V, Eliseeva T.A.

Medical Institute, Peoples' Friendship University of Russia named after Patrice Lumumba (RUDN), Russian Federation.

Abstract.

Aim: To evaluate optical features of the 3, 4 and 5Y-TZP
zirconium dioxide with the spectrophotometry analysis under
artificial aging procedure.

Materials and methods: For all experiments, identical
standardized specimens of different types of zirconia with
a diameter of 10 mm and a height of 1 mm were used. These
types included Katana (Kuraray Noritake Dental, Tokyo, Japan)
HTML (control) UTML, STML and ZirCAD Prime (Ivoclar
Vivadent). Artificial aging (low-temperature degradation) was
performed using the following autoclaving regime: 134 degrees
Celsius, 2 atmospheres, 5 hours.

A Shimadzu UV-3600 spectrophotometer was used to study
the spectral characteristics of the provided samples. Since the
samples have low bandwidth, it was decided to investigate the
reflectance spectra. For this purpose, a Shimadzu SR-1503
integrating sphere was installed on the spectrophotometer.

Results: All samples of Prime manufacturer show an increase
in the reflected signal intensity in the range of 650-820 nm. This
range corresponds to red and orange colors, which means that
as a result of autoclaving the beige tint of the materials will
become more pronounced. The intensity of scattered light of
the sample UTML-glaze and STML-glaze has lower values
in the whole visible wavelength range. However, the intensity
decrease in this case is not uniform. In the range above 500nm
the intensity decrease is more pronounced, which means that
as a result of artificial aging the beige tint of the materials will
become somewhat less pronounced.

Conclusion: Zirconia restorations with a predominantly
tetragonal phase with polished and glazed surfaces will not
change reflectance during artificial aging.

Key words. Spectrophotometry, zirconium dioxide, roughness,
glaze.

Introduction.

The biomaterial zirconium dioxide (zirconia) has found
widespread use as a restorative material over the years due to
its tooth-colored appearance and favorable material properties
[1]. However, due to its rather dense opacity, zirconia did not
have the aesthetic qualities of glass. ceramic-based materials.
Therefore, it was mainly used either as a framework supporting
layered but weaker glass-ceramic materials (restorations made
of porcelain fused with zirconia [PFZ]) or as a monolithic
restoration made entirely of zirconia only in the lateral areas
[2,3].

To overcome these disadvantages and to extend the application
of monolithic zirconia restorations to the aesthetic zone, more
transparent forms of zirconia materials, such as gradient
multilayer zirconia, have recently been introduced to the
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dental market. Multilayer zirconia can serve as an alternative
to overcome the monochromatic appearance of conventional
zirconia and eliminate the need to layer feldspathic porcelain
on a zirconia framework. These new materials are available in
different types of zirconia: 3, 4 and SY-TZP [3-5].

Zirconia stabilized with 3 mol% yttrium (yttrium-stabilized
tetragonal tetragonal zirconia polycrystal, 3Y-TZP) has the
highest bending strength of any other type of monolithic
zirconia [6,7]. However, 3Y-TZP is inherently opaque, which
can produce undesirable aesthetic results when used as a
monolithic restoration [8,9]. Thus, increasing the transparency
of zirconia is an important step toward improving the aesthetic
appearance of monolithic restorations.14 By increasing the
yttrium content, the transparency of zirconia is also increased;
however, this results in decreased mechanical properties [10].
Zirconia stabilized with 5 mol% yttrium (5Y-TZP) provides
improved transparency over other types of zirconia because it
contains approximately 50% cubic phase relative to the pre-
tetragonal phase, 15,17 but its mechanical properties limit its use
on chewing teeth [6,7]. Zirconia stabilized with 4 mol% yttrium
(4Y-TZP) contains up to 30% cubic phase crystals, resulting in
intermediate optical and mechanical properties [11].

The aim of the study is to evaluate optical features of the 3,
4 and 5Y-TZP zirconium dioxide with the spectrophotometry
analysis under artificial aging procedure.

Materials and Methods.

The same standardized samples (disks) of different types of
zirconium dioxide with a diameter of 10 mm and a height of 1
mm were used for all experiments. Free open-source software
Tinkercad (Autocad) was used to create the STL file of the model.
The 3D design of the model was created in the software. The
basic shape of the model and model parameters were selected:
length, width, height, radius. Then "model holders" were added
for easy separation of the milled model from the zirconium
dioxide block before synthesizing. The model was exported
as an STL file and then loaded into a CAD/CAM program
in the dental laboratory (Exocad). The models were milled
and synthesized in accordance with standard (conventional
sintering). Surface treatment was carried out according to the
protocol (polishing and glazing).

The control group included specimens made of conventional
zirconia stabilized with 3 mol% yttrium (3Y-TZP) Katana HTML
(High Translucent Multi Layered zirconia, Kuraray Noritake
Dental, Tokyo, Japan). These disks have high mechanical
strength, making them an ideal choice for extended bridges.
The HTML has more of a tetragonal phase. The groups studied
included zirconia specimens with a predominantly cubic phase.
ZirCAD Prime (Ivoclar Vivadent) is a multiphase multilayer
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material consisting of a SY-TZP enamel layer (approximately
19%), a transition layer (25%), and a 3Y-TZP dentin layer
(56%); Katana (Kuraray Noritake Dental, Tokyo, Japan) UTML
and Katana STML contain more than 50% and more than 25%
cubic phase, respectively.

Artificial aging (low-temperature degradation) was performed
using the following autoclaving regime: 134 degrees Celsius, 2
atmospheres, 5 hours.

A Shimadzu UV-3600 spectrophotometer was used to study
the spectral characteristics of the provided samples. Since the
samples have low bandwidth, it was decided to investigate the
reflectance spectra. For this purpose, a Shimadzu SR-1503
integrating sphere was installed on the spectrophotometer.
Evaluation of spectral characteristics was performed mainly
in the visible range. The measurement range was 300-820 nm.
Since in this range the samples do not have pronounced spectral
lines and, therefore, high spectral resolution is not required, the
step corresponded to a value of 1 nm. The slit size was 4 nm.
The range of visible light is 400-780 nm. An increase in the
spectrum means an increase in the reflectivity of the material,
i.e. an increase in its opacification.

Results.

The results below show the spectra of each group of samples.
The group consists of samples from the same manufacturer in
the "before" and "after" state of artificial aging (Figures 1-8).

As aresult of temperature exposure, the spectral characteristics
of most materials underwent some change. For samples
of manufacturer STML and UTML the change of spectral
characteristics of the glazed surface did not change, however,
the polished surface after hydrothermal aging became more
transparent.

All samples of Prime manufacturer show an increase in the
reflected signal intensity in the range of 650-820 nm. This range
corresponds to red and orange colors, which means that as a
result of autoclaving the beige tint of the materials will become
more pronounced.

The intensity of scattered light of the sample UTML-glaze and
STML-glaze has lower values in the whole visible wavelength
range. However, the intensity decrease in this case is not
uniform. In the range above 500nm the intensity decrease is
more pronounced, which means that as a result of artificial
aging the beige tint of the materials will become somewhat less
pronounced.

It should also be noted that in the spectral characteristics of all
Prime samples there are several clear absorption lines - 483nm,
516nm, 540nm, 651nm and 783nm.

Discussion.

The most significant disadvantage of zirconia restorations is
their relatively opaque appearance, which is determined by the
material's ability to absorb and scatter light. Transparency is an
important optical property for mimicking the natural appearance
of neighboring teeth. Knowledge of transparency can help the
clinician select the most appropriate material. Factors such as
chemical composition, phase content, amount of Y203, and
artificial aging are reported to affect the translucency of zirconia.

This study investigated the characteristics of accelerated
hydrothermal aging of the material in vitro using an autoclave
at 122°C under a pressure of 2 bar for 8 h. It can be assumed
that 1 h of aging under such conditions has the same effect as
1 year under clinical conditions. It can be assumed that 1 h of
aging under such conditions has the same effect as 1 year under
clinical conditions.
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Figure 1. STML glaze - no change in the artificial aging process is noted.
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Figure 2. STML polishing - the increase in transparency of the material during the artificial aging process is noted.
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Figure 3. UTML glaze - no change in the artificial aging process is noted.
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Figure 4. UTML polishing - the increase in transparency of the material during artificial aging is noted.
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Figure 5. Prime glaze - no changes in the process of artificial aging are noted.
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Figure 6. Prime polishing - no changes in the artificial aging process are noted.
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Figure 7. Control glaze - no change in the artificial aging process is noted.
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Figure 8. Control polishing - no changes in the artificial aging process are noted.

In the analysis of spectroscopy in all samples after hydrothermal
aging, the shade of the material became more pronounced
corresponding to red and orange colors, which means that as a
result of autoclaving beige shade of materials will become more
pronounced at the content of tetragonal phase (more red). The
scattered light intensity of UTML sample (5 mmol yttrium) will
become slightly less pronounced (less beige), and the intensity
of STML samples (4 mmol yttrium) will not change. This can
be explained by the influence of hydrothermal degradation of
the material caused by exposure of the surface to humidity and
moderate temperatures, which entails a change in grain order
[12]. This order is also confirmed by the change in peak intensity
during phase analysis.

Transparency is considered to be one of the main parameters
determining aesthetics, which is a decisive step when selecting
a restorative material. New generations of zirconia have
intermediate light permeability compared to conventional
zirconia and lithium disilicate-based glass-ceramics, which
increases their potential use as aesthetic monolithic restorations.
Creating a strong bond to these new generations of zirconia is
critical to their long-term clinical success.

Conclusion.

The effect of artificial aging on the spectroscopy of the
specimens is noted. Zirconia restorations with a predominantly
tetragonal phase with polished and glazed surfaces will not
change reflectance during artificial aging. Glaze applied to the
surface of cubic phase dominated zirconia restorations stabilizes
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and will also not change reflectance during artificial aging.
Polished specimens of cubic zirconia restorations will increase
the light absorption capacity, i.e. they will become less opaque.
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CpaBHHUTEJIbHBII  cHeKTpPOOTOMeTpHUYECKHIT  aHAIU3
JHOKCHIA LMPKOHHUA ¢ KyOM4YecKOoil M TeTparoHaJbHOM
(a3oii mocJie HICKYCCTBEHHOI0 CTAPEHUS

Mopaanos O.C, Xab6amze 3.C, MepemkyiaoB P.A,
MopnanoBa A.B, Caennsn C, TonoBuna B, KoznoBa 3.B,
®oxkuHa C.A, Kocrunckas M.B, Einmnceena T.A.

Meouyunckuii  uncmumym, @IAOY BO  «Poccutickuii
Yuusepcumem [pyocovr Hapooos um. [lampuca JlymymoOwry
(PY/IH).

Heab: OIECHUTH ONTHYECKHE XapaKTEPHCTHKH JHOKCHAA
uupkorns 3,4 u 5Y-TZP c noMomipio crieKTpohOTOMETPHIECKOTO
aHaJM3a B YCIOBUSIX HCKYyCCTBEHHOTO CTAPEHHUS.

Marepuanbsl M MeToabl: J[[Is BCeX HSKCHEPUMEHTOB
UCIIONIB30BAJINCH HJICHTUYHBIC CTAHAAPTH3HPOBAaHHBIE 00Pa3IIbI
JVOKCHAA NUPKOHUS PA3IMYHBIX THIOB aAnamerpoM 10 MM n
BoicoTO | MM. K 3TiM THmam otHocmimich Katana (Kuraray
Noritake Dental, Toxuo, Anonus) HTML (xorTpons) UTML,
STML u ZirCAD Prime (Ivoclar Vivadent). HMckyccTBeHHOE
cTapeHue (HU3KOTEMIIepaTypHas Nerpajaliisi) MPOBOIUIOCH C
WCIIONIb30BAaHUEM CIICIYIOMIET0 PEXHMa aBTOKIABUPOBAHMS:
134 rpanmyca Lenbcus, 2 atmocdepsl, 5 gacos.

Jns H3yUYCHUS CHEKTPATBHBIX XapaKTEPUCTUK
MIPEOCTaBICHHBIX 00PA3II0B UCIIOIB30BAJICS CIIEKTPOPOTOMETP
Shimadzu UV-3600. IlockombKy o00pa3mpl HMEIOT HH3KYIO
MPOMYCKHYIO CIIOCOOHOCTh, OBLIO PpEIICHO WCCIIEI0BaTh
CHEKTpHI OoTpakeHHs. [ 3TOro Ha crekTpodoToMeTp Oblia
yCTaHOBIIEHa HHTeTpupytomas cpepa Shimadzu SR-1503.

PesyabraTrhl: Bce 00pasmel  mpowmsBommTens  Prime
JEMOHCTPUPYIOT YBEIHYCHHE WHTEHCHBHOCTH OTPa)XKEHHOTO
curHajla B guamnaszoHe 650-820 uMm. DtoT aOMana3oH
COOTBETCTBYET KPACHOMY M OPaHKEBOMY LIBETAM, YTO O3HAYAET,
YTO B peE3yabTare aBTOKJIABHPOBAHUS OEXKEBBIH OTTEHOK
MaTepuagoB CTaHET Ooiee BBIPAKEHHBIM. VIHTEHCHBHOCTH
paccestaHOTO cBeTa 00pasnoB Y TMJI-rmazypu u CTMJI-mna3ypu
nMeeT Oornee HU3KHE 3HAUCHMS BO BCEM BHIMMOM IHAIa30HE
JumH BoNH. ORHAKO CHIDKEHHE WHTEHCHBHOCTH B JIaHHOM
clly4yae MPOUCXOIUT HepaBHOMEpHO. B auamaszone Beime 500
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HM CHIDKEHHE HUHTCHCUBHOCTH 0GOJiee BEIPAXKCHO, 4 3TO 3HAYUT,
9TO B PE3yNBTaTe HCKYCCTBCHHOTO CTApEHHs OEXKEBEIN OTTCHOK
MaTepHaNOB CTAHET HECKOJIBKO MEHEE BBIPAYKCHHBIM.

3akuouenne: PecraBpauu W3 JUOKCHIA LUPKOHHS C
npeoOIaflaHueM TeTParoHANIBHON (a3l ¢ HOIMPOBAHHEIMU
U DIa3ypOBAHHBIMU  IIOBCPXHOCTIMH  HE  H3MEHSIOT
OTPaXKaTeIBHYIO CIIOCOOHOCTh MPH UCKYCCTBCHHOM CTAPCHUH

KitioueBhIe €J10Ba: CIICKTPO(GOTOMETPHSL, AUOKCHU]] IUPKOHHS,
IEPOXOBATOCTS, TIA3YPb.
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