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CPABHUTENIbHASA XAPAKTEPUCTUKA NJIOTHOCTU NPUNETAHUA
KEPAMUYECKUX BKNALOK — 3KCNEPUMEHTAJIbHOE MCCNIEAOBAHUE

Mup3soesa M.C., Koayaes C.E.

DI'EOY BO «Ypanvckuii 2cocyoapcmeennviil meduyunckuil ynugepcumemy Munzopasa Poccuu, e. Examepunoype, Poccus

AHHOTALUA

IMpenmer. CkaHepsl B OPTONEIUIECKON CTOMATOJIOTHH CTAHOBATCS HEOTHEMJIEMOH YacThIO Ka4€CTBEHHOTO MPOTE3UPOBAHHUS.
[Ipu pabore ¢ HUMHU TpeOyeTCsl HE TOJIBKO YMEHHUE MPOBOJUTH CaMy IPOLEAYPY CKAHUPOBAHUS, HO ¥ TIOHUMATh, HACKOJILKO TOYHO
OH BOCIPOM3BOJUT peJibe() MOBEPXHOCTH.

Lenp — 3KcepUMEHTaIbHOE CPaBHEHUE TOYHOCTH NPHIIETaHNS [IEIbHOKEPAaMUYEeCKUX BKJIa/10K, U3TOTOBJIEHHBIX C HCIIOJIb-
3oBanueM ckanepa VT Dental (Poccus).

Meronoaorus. VccnenoBanue npoBoAnIoCh Ha Kadeape oproneanueckoit cromaronorud YI'MYVY u B naboparopuu ¢puzu-
YECKHUX U XUMUYECKUX METOJIOB UCCieoBaHus IHCTUTYTA reosioruu 1 reoxuMuu uM. akagemuka A.H. 3aBapunkoro YpO PAH.
YnaneHHble MOJISPBI U MIPEMOJISIPBl BEpXHEW U HIKHEH uentocTeil B konndecTBe 20 mTYyK ObLIM 00paboTaHbl, OTIIpEnapupo-
BaHbI 1O/ LIETbHOKEPAMUYECKHE BKJIAJAKH Ha OKKJIIO3MOHHBIX TTOBEPXHOCTIX. M3roTOBIIEHHBIE BKIAJIKU OB B PABHBIX JOJSAX
3aHKCHPOBAHBI B MOJIOCTAX YOAICHHBIX 3yOOB, CO3/IaHBl MPOIOIbHBIE NUTH(BI YIaJICHHBIX MOJISIPOB U MPEMOJIIPOB. MeTox
HCCIIEIOBaHUSI — CKaHHMPYIOIIAs JIEKTPOHHAsE MUKpockonus. CtaTucTiyeckast 00padoTka MpoBOAMIACE B TPOTPaMMHOM obec-
neuennn Gretl.

Pesyabrarsl. B pesynbrare npoBeACHHON CKaHUPYIOUICH 3IEKTPOHHOW MUKpockomuu 20 cpe30B B COBOKYIMHOCTH ObLIN
MIOJIyYeHBI JAaHHBIE O TOYHOCTH MpPHUJIETraHUsS KepaMHUYECKOW BKIIAJKH, U3TOTOBJICHHON ¢ Mcmonb3oBanueM ckaHepa VT Dental
(Poccust), koTopble HE OTJIMYAIOTCS OT JAHHBIX, IIOJIYYECHHBIX NPU UCIOIB30BAHUM JIPYTHMX CKAHEPOB, TOUHOCTh CKAHUPOBAHUS
coctasmia 95 % (JAU 1,3-1,9). [TomyueHHbIe pe3ynbTaThl HE MPEBBIIIAIOT TOIYCTUMON BepoATHOH ommbku (p<0,05).

BoiBoabl. [T10THOCT MpuiIeraHus 1ETbHOKEPMUYECKUX BKJIAI0K, OTCKaHUpOoBaHHBIX ckanepoM VT Dental (Poccust), ctpe-
MHUTCSl K MAKCHMAaJbHO JJOMyCTUMOM C YYETOM MOI'PEUIHOCTH CKAHUPOBAaHUSA U B CPABHEHUU C MUPOBBIMM aHAJIOTaMH CKaHUPY-
IOLIETO anmnapara.

Kniwouesvie cnosa: npunecanue K1a0Ku, CKAHUPYIOWas 1EKMPOHHAS MUKPOCKONUS, MOYHOCYb CKanupoganus, ckanep VT
Dental
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Abstract

Importance. The development of digital dentistry allows the use of new technologies to create orthopedic structures. Scanners
in orthopedic dentistry are becoming an integral part of quality prosthetics. To work with new scanners requires not only the
ability to perform the scanning procedure itself, but also to understand how accurately the scanner reproduces the surface relief.
To determine the contact density of all-ceramic inserts in the removed teeth, this study was carried out.

Objectives — Experimental comparison of the accuracy of the adhesion of all-ceramic inserts made using the VT Dental
scanner (Russia).

Methods. The study was conducted at the Department of Orthopedic Dentistry of the State Pedagogical University in the
UGMU, in the Urals Branch of the RAS of the Institute of Geology and Geochemistry. acad. A.N. Zavaritsky - in the laboratory of
physical and chemical methods of research. Removed molars and premolars of the upper and lower jaws in an amount of 20 pcs.
They were processed, prepared under the all-ceramic inserts on the occlusal surfaces. Scanners for registering the relief of cavities:
VT Dental (Russia), D500 (3Shape, Denmark), InEos Blue (DentsplySirona, Germany). The device for milling: Wieland dental
zenotec select hybrid. The material of the tabs is EEMAX Press (Ivoclar Vivadent, Germany). Cements for fixation: RelyX Ultimate
(3M ESPE, USA), Multilink Automix (Ivoclar Vivadent, Germany), MaxCem Elite (Kerr, Italy). The made inserts were fixed in
equal parts in the cavities of the removed teeth on the presented cements, longitudinal sections of the remote molars and premolars
were created. The method of investigation is scanning electron microscopy. Statistical processing was carried out in Gretl software.

Results. As a result of the scanning electron microscopy of 20 sections in aggregate, data were obtained on the accuracy
of the adherence of a ceramic insert made using a VT Dental scanner (Russia) that did not significantly differ from the data
obtained with other scanners by 0.4, the scanning accuracy was 95% (CI 1.3-1.9). The results obtained do not exceed the

permissible probable error (p<0,05).

Conclusions. The density of adherence of all-curly inserts in the cavity that were scanned by the VT Dental scanner (Russia)
tends to the maximum permissible taking into account the scanning error and in comparison with the world analogues of the

scanning device.

Keywords: adherence of the tab, scanning electron microscopy, scanning accuracy, VT Dental scanner

BBenenue

Bo Bcem MUPE Pa3BUBAIOTCSA TCXHOJIOTUH UIsI CO3JaHUA
COBEpILEHHBIX PeCTaBpaLIMiA [IPU IIPOTE3UPOBAHUHU TBEPIBIX
TKaHel 3y0oB [1, 3]. Ha oreuyecTBEeHHOM pBIHKE BCE
OOJBIIYI0 AKTYJIBHOCTh MPUOOPETAET CO3/IAHUE HOBBIX
MaTepHaJioB U amlmapaToB, KOTOPbIE HE YCTYHAIOT 3apy-
OexHbIM aHasioraMm [ 16, 24]. OmHIM U3 TAKUX COBPEMEHHBIX
MIPOIIYKTOB SIBJISIETCS] BHEPOTOBOM CKaHEP OTEYECTBEHHOTO
npomnsBoactBa — VT Dental. IIpunmmmn ero pabotsl, kak
u 6OJ'H>HJI/IHCTBa BHEPOTOBBIX CKaAaHEPOB, UCIIOJIL3YEMBIX B
KIIMHUKAX U 3yOOTEXHUYECKHX JITa00paTopusX, 3aKIroya-
€TCsl B CKAHUPOBaHUHU C TIPUMEHEHNEM CHHETO cBeTa [§, 9].
JmiHa BOJH CHHETO CBETa IOCTATOYHA JJIS IIPOBEICHHUS
KaueCTBEHHOTO CKAaHWPOBAHUS HEPOBHBIX MOBEPXHOCTEN
TIPH JABWKCHUH CKaHUPYEeMOH o0macTH. ITo (u3ndeckoe
000CHOBaHUE MO3BONWIO MPUMEHATh ckaHep VT Dental
B CTOMATOJIOTHH JUTsl HI3TOTOBJICHHS CHEMHBIX M HECHEMHBIX
KOHCTPYKIWH, HMIUIAHTOJIOTHYCCKIX MA0IOHOB U Jaxe
mopeneit [10, 19]. PesynpraTel MCIIONB30BaHUS HOBOTO
ammapara BICYATIIIOT BBICOKMM KaueCTBOM CO3IaHHBIX
pecraBpanuii. OfHaKO HAM U3BECTHO, YTO JJISI BOCCTAHOB-
JICHWSI TBEPIBIX TKaHEH 3yOOB MOBCEMECTHO U YCIICIIHO
HCIIONIL3YIOTCS HE TOJBKO CKaHephl, HO U 1iesbie CAD/
CAM-cucremMbl, TPOU3BOAUTEISIMU KOTOPBIX SBISIIOTCS
npu3HaHHBIe MUPOBBIe Jaepsl (DentsplySirona, 3Shape
u MHorue apyrue) [12, 14].

st 6e3ynpedHoro BOCCTAaHOBICHHUS TBEPABIX TKaHEH
3y0OB 0OJBIIOE 3HAYCHUE HMEET HE TOIBKO TOYHOCTH H3T0-
TOBJICHHS IIeTTbHOKEpaMuiecKkor kKoHcTpykmmu [11, 17], Ho
U CWJIA aire3H IPH MAKCHMAIEHO TOYHOM IPHJICTaHUH,
KOTOpO€ 00eCIeunBaeTCs C IMOMOIIBI0 COBPEMEHHBIX
CHCTEM (PHKCAIlUM — aJre3UBHBIX IIEMEHTOB [5, 15].

JaHHOe uccienoBaHue MPOBEACHO C IENBI0 SKCIIePH-
MEHTAJIBHOTO CPaBHEHUS TOYHOCTHU MPUIICTAHUS BKIAJIOK,
M3roToBIIEHHBIX U3 Marepuana E.MAX Press [6, 13, 21] ¢
HCTIONH30BAHUEM PA3UYHBIX CKAaHEPOB, M CHIIBI aIre3HUU
TpH (pUKCAINN TAHHBIX IETHHOKePAMUYECCKIX KOHCTPYKIIUIA
Ha HanOoJee YacTo UCIOJIb3yeMble a/IN€3UBHbIE LIEMEHTHI.

Hesapbio naHHo#f paGoTbl — HKCIEPUMEHTAJIBHOE
CpaBHEHHUE TOYHOCTH MPWJIETAHUS ETbHOKEPAMHUECKUX
BKJIa/I0K, U3TOTOBJICHHBIX C HCIIOJIB30BAHUEM PA3IUYHBIX
CKAaHEPOB.

MarepuaJjbl U METOAbI HCCJIEIOBAHUSA

HccnenoBanue mpoBoIMIOCh Ha Kadeape opTorneuye-
ckoii ctomarosiornu YI'MY, B oproneinyeckoM OTACTIEHUN
croMaronornueckoit knmnaukn YIMY (yn. Jleanna, a. 16)
1 B J1ab0OpaTopuu (PU3NICCKUX H XUMHUYECKHUX METOJOB
nuccienoBanus MHCTUTyTa re0NIOTUH M TEOXUMHHU WM.
akamemuka A.H. 3aBapurkoro YpO PAH.
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Puc. 1. Pe3ynbTaTbl CKQHMPOBaHNA OTNPENaPUPOBAHHOW NMOMOCTY NPOAObHOIO Winda yaaneHHoro 3y6a ¢ 3adpuKcMpoBaHHON
LienbHOKepamuyecko Bknagkon (pukcauma — RelyX Ultimate (3M ESPE, CLUA)) ckaHepamu:
a— VT Dental (Poccus); 6 — D500 (3Shape, laHus); 8 — InEos Blue (DentsplySirona, lepmaHus)

Fig. 1. The results of scanning of the prepared cavity of the longitudinal section of the removed tooth with a fixed all-ceramic tab (fixation —
RelyX Ultimate (3M ESPE, USA)) scanners: a — VT Dental (Russia); b — D500 (3Shape, Denmark); ¢ — InEos Blue (DentsplySirona, Germany)

Ha 20 ynaneHHBIX TEpBBIX MOJISIPaX HIDKHEH YEMIOCTH
OBLITO TIPOBENICHO MIPETapHPOBAHNE IO ETHLHOKEPAMU-
YecKue BKIAAKH THITa onlay.

MarepuaioM Uil U3TOTOBJICHHS [ETbHOKEpaMUIe-
CKUX BKJIAJIOK CIYXHJI IPU3HAHHBIA MHPOBOH IUAEp B
oOnacTu Mpou3BOJICTBa KepaMudeckux Mmacc — E.MAX
Press (Ivoclar Vivadent, I'epmanus) [7, 20]. Annaparsi,
Ha KOTOPBIX MPOMU3BOIMIOCH ckanupoBanue: VT Dental
(Poccust), D500 (3Shape, lanust), InEos Blue (Dentsp-
lySirona, I'epmanus). ®pesepnas cucrema: 5-ocHas
cuctema otkpeiToro Tuna Wieland dental zenotec select
hybrid. ®ukcarus nenpbHOKepaMUYSCKUX BKIIAJIOK MPO-
Boguiack Ha cuctembl: RelyX Ultimate (3M ESPE,
CIIIA), Multilink Automix (Ivoclar Vivadent, I'epmanust),
MaxCem Elite (Kerr, Utamus) [22, 25].

C momompio BHepoToBoro ammapara VT Dental
(Poccust) ObIIH OTCKaHUPOBaHBI 12 3y00OB, OTIPENapHpo-
BaHHBIX 1Mo BKIaaku. 3 marepuana E.MAX Press (Ivo-
clar Vivadent, ['epmanus) ObUTO H3TOTOBIIEHO 12 TIEITBHO-
KepaMHUYeCKUX BKJIAIOK Ha 5-0CHOM (pe3epHOll cucTeme
otkpeiToro tuna Wieland dental zenotec select hybrid.
Ha tpu paszmuunbix nementa (RelyX Ultimate (3M ESPE,
CIIIA), Multilink Automix (Ivoclar Vivadent, I'epmanmusi),
MaxCem Elite (Kerr, Utanus)) npu uaeHTHYHONW oOpa-
00TKe TKaHeH 3y0a 1 mpeABapuTEIbHON 00paboTke Kepa-
MHUYECKUX BKJIAIOK OBUIO 3a(hHKCHPOBAHO IO 4 BKIIAIKA
COOTBETCTBEHHO [25, 26]. [l npoBeneHus: CKaHUPYIOIIEeH
AIIEKTPOHHOW MUKPOCKOIIMY BBITIOMHEHBI MPOIOIHHBIE
nuTugsl 3y00B ¢ HOMEPAaMHU Ka)KJOTO 3KCIIEPHUMEHTAb-
HOTO 3K3eMIDISIpA.

Pe3yabTaThl U HX 00CyKAEeHHE

CkaHupyoI11as 3IeKTPOHHASE MUKPOCKOITHSI TI0Ka3aJa,
YTO MaKCHUMAaIIbHOE MPHJICTaHue HAOI0Ianoch Mpu Quk-
canuu Ha nmemeHT RelyX Ultimate (3M ESPE, CIIIA)
(puc. 1a), >t 4 3K3eMIUIsIpa OBIITU OTOOPAHBI JJIS ClIe-
JYIOIIEro JTarna.

4 ormpenapupoBaHHBIX 3y0a OBUTM OTCKAHHPOBAHBI
Ha BHepoToBoM ckaHepe D500 (3Shape, /lanus), npyrue

4 ormpenapupoBaHHBIX 3y0a — Ha ckaHepe InEos Blue
(DentsplySirona, 'epmanus). Bputo H3roTOBIICHO 8 T1EJTb-
HOKepaMH4YeCKHX BKIIaoK u3 mareprana E.MAX Press
(Ivoclar Vivadent, I'epmanus) Ha 5-ocHO#l dpesepHOU
cucteme otkpeiToro Tuna Wieland dental zenotec select
hybrid. ITo 4 BkJIaku COOTBETCTBEHHO OBLIO 3auK-
CHpOBaHO Ha BbIOpaHHBIA 1eMeHT RelyX Ultimate
(3M ESPE, CHIA), u3roToBlIeHbl IPOJOIbHBIC MUTH(BI
3y0OB ¢ 3a(UKCHPOBaHHBIMHU BKJIaKaMHu (puc. 16, 8).

Craructryeckas o0paboTKa JaHHBIX MPOBOAMIACH
B mporpaMMHoM obecnieuennn Gretl ¢ ncmoyib30BaHHEM
t-recta CThIOLEHTA.

Pe3yabTarhl Hcciie10BaHui

B pesynpraTe mpoBEOEHHON CKAHUPYIOLIEH 3IIEK-
TPOHHON MHUKpPOCKOHH 20 Cpe30B B COBOKYITHOCTH OBLIH
MOJTy4€Hb! JaHHbIE O TOYHOCTH IPUJIEraHUs KEPaMHUUECKOH
BKJIQJIKH, IIPU U3TOTOBJIEHUU KOTOPBIX MCIOJIB30BAJICA
ckanep VT Dental (Poccus) [2, 4]. [Ipu ucnons3oBaHHA
JPYTUX CKaHEPOB TOYHOCTh CKAHUPOBaHUs cocTaBuia 95 %
(A1 1,3-1,9) [16, 18, 23]. [1ony4yeHHBIC pe3yabTaThl HE TIpe-
BBIIIAIOT JIOMYCTUMOM BeposTHOH ommoOku (p<0,05).

BrpiBoaAbI

Camoe IIIoTHOE IpUJIeTaHne BKIIAIKH, H3TOTOBIEHHOM
¢ mpumenenueM ckanepa VT Dental (Poccus), Hamu otMe-
4eHo rpy ¢ukcanyun Ha eMeHT RelyX Ultimate (3M ESPE,
CIIA). [TpoBeneHo cpaBHEHNE BKIAJA0K, M3TOTOBICHHBIX
MpY UCojIb30BaHuU Tpex ckanepoB VT Dental (Poccus),
D500 (3Shape, Jlanus), InEos Blue (DentsplySirona,
I'epmanmst) npu ¢ukcamnuu Ha nemeHT RelyX Ultimate
(3M ESPE, CIIA). I1o pe3ynbraraM CKaHUPYOIIIEH K-
TPOHHOH MHKPOCKOIINH BBISBICHO MAaKCUMAIEHO TOYHOE
MIpUJIeTaHue BCEX TPYI KOHCTPYKIHiA. Pe3ynbrarsl cpas-
HUTEIHHOTO aHAN3a TT0Ka3aJHd, YTO CKaHep OTEYEeCTBEH-
Horo npowusBoactea VT Dental (Poccust) mo3Bosnsier Boc-
CTaHABIWBATh TBEPIBIC TKAHU 3y0a C TOH K€ TOYHOCTEIO,
9TO U MPU3HAHHBIE MUPOBBIC JIHIEPHl COBPEMEHHBIX TEX-
HOJIOTHH B CTOMATOJIOTHH.
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