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AHHOTaLUA

3D-neyaTb NPMBETCTBOBA/IACH KaK TEXHOMNOrMA, KOTOpas U3MeHUT pasBuTuve ctomaronoruun. 3D-nevatb
CTaHOBUTCA NpeaMeTOM 60/bLLIOr0 MHTepeca B YeNHOCTHO-IMLEBON XMPYPriv, OpTONeAnn, SHAOAOHTMUN,
OPTOLOHTMM M NapOLOHTONOIMI. ITa TEXHOIOMMNSA UrpaeT 60/bLUYHO POJb B IEYEHUM CTOMATONOMMYECKUX
3ab0neBaHuiA, 1 C pa3BUTMEM TEXHONOIM 3D-BM3yanmsauum U MOAENMPOBaHNS, TaKMX KaK KOHYCHO-
Ny4yeBast KOMMbIOTEPHAsA TOMOrpadus U MHTpaopaslbHOe CKaHMPOBaHWe, a Takke C OTHOCUTENIbHO [0/TOM
nctopueli ucnonb3osaHms TexHonorni CAD/CAM B cTtomartonormu, OHa OyAeT npuobpeTaTb Bce
6onbluee 3HauveHue. Vicnonb3oBaHue 3D-neyatn BK/IOYAeT B CebS MPOM3BOACTBO (hpe3epoBaHHbIX
HanpaBASOWMX Ana 3yOHbIX MMNNAHTATOB, NPOM3BOACTBO (PM3NYECKMX MOAENEN ANs OpTOneanYecKon
CTOMAaToNornM, OPTOAOHTUM W XUPYPruu, NPOU3BOACTBO 3YOHbIX, KpaHWOMaKcuanogauuaibHbIX ©
OpPTOMEeAMYECKUX UMMNAAHTATOB, a TaKXXe W3roTOB/IEHME LIAab/MOHOB M KapKacoB A1 MMMaHTauum u
pecTaBpaumn 3y6oB. TpexmepHOe MPOM3BOACTBO 006/1a4aeT 6O0MbLUMM  KO/IMYECTBOM MPENMYLLECTB:
ynyulleHVe KayecTBa JieYeHUs, pas3BUTWE MEPCOHAN3NPOBAHHONW MeAWLMHBI, BbICOKas CKOPOCTb
npegocTaBneHns ycnyru, 4To fenaet 3D-nevaTtb HeOTAENMMOM YacTbio Gyayuieli ctomatonorun. B
[aHHON CTaTbe paccMaTpMBaeTCAd TOYHOCTb KOHCTPYKUMM MpW Ucnonb3oBaHuy 3D-nevatn. Takoke
06CyXXAaeTcs 3aBUCUMOCTb TOYHOCTW MOAENEN, U3rOTOBMIEHHLIX C MOMOLLLI TPEXMEPHON MnevaTtu, OT
psaa (pakTopoB, TakMx Kak Mmetod 3D-neyatw, HacTpolikm 3D-npuHTepa, Mcrnonb3yemas nporpamma
neyaru.

Abstract

3D printing was hailed as a technology that would change the development of dentistry. 3D printing is
becoming a subject of great interest in maxillofacial surgery, prosthodontics, endodontics, orthodontics
and periodontics. This technology plays an important role in the treatment of dental diseases, and with the
development of 3D imaging and modeling technologies such as cone-beam computed tomography and
intraoral scanning, as well as a relatively long history of using CAD/CAM technologies in dentistry, it
will become increasingly important. The use of 3D printing includes the production of milled guides for
dental implants, the production of physical models for orthopedic dentistry, orthodontics and surgery, the
production of dental, craniomaxillofacial and orthopedic implants, as well as the fabrication of copings
and frameworks for implant and dental restorations. Three-dimensional production has many advantages:
improving the quality of treatment, developing personalized medicine and providing high-speed services,
which make 3D printing an integral part of the future of dentistry. This article discusses the accuracy of
the design when using 3D printing. We also discuss the dependence of the accuracy of models, made by
using three-dimensional printing on a number of factors, such as the 3D printing method, the 3D printer
settings and the printing program.
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MeanUMHCKME TEXHONOTUN BU3yanmnsaunm BKAOYaOT B ceba MccnefoBaHus, HauymMHas ¢
PEHTIeHOBCKON pafuonorun n 3akaHumeas 60see NPOABUHYTHIMU U YCOBEPLUEHCTBOBAHHbLIMU
mMeTo4aMy MeMLUMHCKOM BU3yanusauunn, TakMmu Kak KomnbtoTepHad Tomorpagusa (KT), mar-
HUTHO-pe3oHaHcHasa Tomorpapusa (MPT) n nasepHasa oundpoBKa. ST HOBbIe TEXHOOTUN MOTYT
obecneynTb fAeTanbHble TPeXMepHble M306paxeHUs aHaToOMMKM 06/1acTM MHTepeca W, CnejoBsa-
Te/IbHO, LEeHHble JaHHble A1 LMarHOCTMYECKOro M TepaneBTMYECKOro npumeHexnuns [Liu, Leu,
and Schmitt, 2006; Chan, Misch, and Wang, 2010; Shah and Chong, 2018].

TpexmepHas (3D) neyaTb - 3TO HOBelilas TEXHONOrMYeckas pa3paboTka, KOTopas Mo-
XET CbIrpaTb 3HaYUTENIbHYI PO/b B AMArHOCTUKE W NIEYEHUU CTATMONOrMYecKMX 3aboneBaHui
[Lee et al., 2015; Shah and Chong, 2018; Oberoi et al., 2018; Tahayeri et al., 2018; Wang, Chen,
and Lin, 2019]. JaHHbIA MeTO4 MMeET pAf NPeuMyLLecTB N0 CPaBHEHUIO C 0BbIYHOW (pe3epoB-
Koi. 3D-neyatb Mo3BONSET (POPMUPOBATL 06BEKTLI C IIOO0N FeOMEeTPUYECKON CNOXHOCTBIO, U3
pasfINYHbIX BUAOB COEAUHEHN, KOMMO3NTOB UIN MaTepuanos.

ALLVNTVBHbIE CUCTEMbI U3TOTOB/IEHUSA CBOAAT NMOCTPOEHME CNOXKHbLIX 00BEKTOB K ynpas-
NSeMOMY, NPOCTOMY U OTHOCUTENIbHO ObICTPOMY NpoLeccy. ATWU CBOWCTBA NPUBENN K UX LUUPO-
KOMY npumMeHeHuto [[oHckux, 2017; JlasapeHko u ap., 2018]. Kpome Toro, 3D-nevatb o6nagaet
OFPOMHbIM MOTEHUMANOM ANS YAy4YlWeHUs TUITMeHbl NONOCTM PTa, YTO NOATBEPXKAAaeTCH B pas-
JIMYHBIX UCCNEL0BaHMAX U KNMHUYeCKOM nedeHun [Oberoi et al., 2018]. B nocnegHee Bpems Ans
CTOMATO/IOMMYECKOr0 PEKOHCTPYKTUBHOIO SieYeHMs NauMeHTOB C YeNtCTHO-NMLEBLIMU gedop-
MauuaMn cTtanm NPUMEHATLCA TexHonorum TpexmepHoi neyatu [Sinn, Cillo, and Miles, 2006;
Dawood, Tanner, and Hutchison, 2013; Louvrier et al., 2017]. PacnpocTpaHeHHOe MCNO/b30Ba-
Hue 3D-NPUHTEPOB MPUBOAUT K Nepexofy oT 60/ee TPaANLNOHHOIO KIMHUYECKOro npouecca K
nouTh WUCKIUUTENbHO uuppoBomy ¢opmarty [Kasparova et al.,, 2013; Bwusep, Enanu, 2017;
Brown et al., 2018; YeBbluenosa, 3y6kosa, 2019].

Busyanusauna pe3ynbtatoB JieYeHUs [enaeT ero nepcrnekTMBHbIM KAWHUYECKUM WH-
cTpymeHTom [Moser, Santander, and Quast, 2018]. Ero nosbllleHHOe UCMNO/Mb30BaAHNE B 3HAUM-
TENbHOW CTeneHn 06BACHAETCS TEM, YTO OH MOXeT 06ecneynTb UHAUBMAYA/bHbIA NOAXOA B Te-
YeHMe KOPOTKOro rnepuoja BpemeHu, 4TO COOTBETCTBYeT Lenn UHAWBUAYANN3NPOBAHHON Meau-
UMHbI, T4e KaXAbli nauneHT TpebyeT KOHKPETHOro, MHANBMAYANIbHOTO, TepaneBTUYECKOro Noj-
xoga [Dodziuk, 2016;KopoBkunHa, 2018]. MocKoNbKY O4HOM W3 Leneil COBPEMEHHON MeLULUHBI
ABNAETCA BHEAPeHWe MepcoHanM3MpoBaHHOMW NoMoLWK, TexHonorma 3D-neyaTn Jo/mKHa npume-
HATbLCA ANA NOAAEPXKU TaKUX MEeTOA0B, MOCKO/IbKY OHa MOXET 06ecneynTb KOHKPeTHbIN Mnoj-
X0 ANA KaXA0ro nayueHTa 3a KOPOTKUIA Nepuos BPEMEHU C MUHUMabHbIMW 3aTpatamMun n ¢ co-
XpaHeHMeM BbICOKOI0 KayecTsa 06cnyxusaHuns [AbsayeHko v gp., 2015; Choi and Kim, 2015].

Kak Mbl BMAUM, ABMXYLWas cuna nporpecca B ob6nactu 3D-nevatm AN MegUUUHBbL U
CTOMATOJIOrUN 3aK/1oYaeTcs B BO3MOXHOCTW WHAMBUAyanu3auuum npoaykKuumn, 3KOHOMUM Ha
MenKkoMacwTabHbIX NPOM3BOACTBaX, YNPOWeHNUN obMeHa M 06pabOTKU AaHHbIX N306paXKeHUi
nauneHToB M MofepHu3aumm obpasoBaHuna [Oberoi et al., 2018]. o mepe pa3BMUTUA 3HAHWUIA, ac-
NUPaHTCKME MPOrpamMmmbl LO/MKHbI pacCMOTpeTb BO3MOXHOCTb BHeapeHusi 3D-neyatun B CBOU
yuyebHble nporpammbl [Anderson, Wealleans, and Ray, 2018]. OueHb BaXXHO, 4YTOObI KAUHULUM-
CTbl U TEXHUYECKMNE CneumanncTbl 6biv 3HaKOMbI C NpenMylLLecTBaMn 1 HegocTaTkamMn aBToMa-
TU3NPOBAHHOIO MPOW3BOACTBA, MOCKOMbKY 3TV MpoLefypbl MPOAO/IXKAKT pa3BnBaThCA U CTaHO-
BATCA HEOTbeMIEMOW YacTbio cTomaTonorum [Abduo, Lyons, and Bennamoun, 2014].

Oco6blit MHTepec BbI3blBAeT TOUHOCTb 3D-nmevyatn, 4YTO MOATBEPXKAAETCSA POCTOM 4ymMcna
ny6nnkauuin Ha aty Temy. TOYHOCTb TexHonorum 3D-nevyaTn MMeeT 60MbLIOE 3HAYeHMe AN
KNIMHUYeCcKnX npumeHeHnin [Wang et al., 2015; Ishida and Miyasaka, 2016; Jeong, Lee, and Lee
2018; Kalman 2018]. KomnbioTepbl Tenepb MCMNONb3YHOTCA A5 CO3[4aHUA TOYHO AeTann3npo-
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BaHHbIX MOfeNei, KoTopble MOTyT O6biTb OLEHEHbI C pa3HblX TOYEK 3peHUs B npoLecce, N3BECT-
HOM KaK aBTOMaTtu3upoBaHHoe npoektuposaHue (CAMP). Ona matepranusaunmm BUPTYaslbHbIX
06beKkTOB € nomoubio CATP 6bin paspaboTaH npouecc aBTOMaTU3MPOBAHHOIO NMPOU3BOACTBA
(CAM). UTo6bl NpeobpasoBaTb BUPTYa/bHbI (haiin B peanbHbili 06bekT, CAM paboTaeTt ¢ no-
MOLLbIO MalUWHbI, NOAKIHOYEHHON K KOMMbIOTEPY, aHANOTMYHO NPUHTEPY UAK NepugepuitHomy
ycTpoiictey [Nayar, Bhuminathan, and Bhat, 2015]. Mpownssogcteo CAD/CAM saBnsietcsa 6onee
TOYHbIM, YEM TEXHO/IOTUSA UCMOJIb30BaHWA NUTbEBbIX BOCKOB, TaK Kak OHa OCHOBaHa Ha MWUHMU-
MasibHOM BMeLlaTenbCcTBe 4YenoBeka [30ToBa, BaoseHko, 2015]. ABTOMaTMU3NPOBaHHbIE NPOU3-
BOZCTBEHHbIE MPOLUEAYPbl, HECOMHEHHO, U3MEHAT MHOrMe acrnekTbl CTOMATO/NOrnn B GyayLieMm,
OCO6EHHO B OTHOLUEHWW MNPOCTOTHI JleYeHUs U BpemeHU npous3soacTea [Salmi et al., 2013;
ObaueHko n gp., 2015]. Takxe abaTMeHTbl 1 Kapkacbl nmniaHtatos CAD/CAM nydiwwe nogxo-
OAT, 4emM 06blYHblE NINTbIe KOMMOHEHTbl. CnpoeKTpoBaHHasA MOBEPXHOCTb MMMAaHTaTta UMeeT
NPeMMyLLecTBO B NiaBHOW 06paboTke C OnpefesnieHHbIMU XapakTepucTuKamu, 4to obneryaer
3anncb TOYHOWN reoMeTpun ¢ MUHUMaNbHbIMKU HepoBHOCTAMM [Abduo and Lyons, 2013].

Ha cerogHAWHUA feHb Hanmuune TpexmepHbiX (3D) HacTO/bHbIX MPUHTEPOB MO3BONSET
3KOHOMWYECKN 3PeKTUBHO NPOM3BOAUTL HanpasafaoLwme ans cBEpN B 3y60TeXHNYeCKnX nabo-
paTopusAx, YTO CrMOCOOCTBYET LIMPOKOMY BHEAPEHUIO [aHHOW TEXHONOrMW B MUMMIAHTOMOTUIO
[Chen et al., 2014; Na3apeHko 1 ap., 2018; Kalman, 2018]. CoBpeMeHHble NccnejoBaHns noka-
3bIBAKOT BbICOKYH) TOYHOCTb M3rOTOBJIEHHbLIX HAMpPas/AKOLWMX, YTO YCTPaHAET BHEWHME (aKTO-
pbl, cyllecTBylouMe B paboyem npouecce ynpasnsemoinn xupyprum [Neumeister, Schulz, and
Glodecki, 2017]. Kpome Toro, 3D-ne4yaTb cTafla HEOTbEMJIEMOM YaCTbl0 WM OPTOMELMYECKOW
cTomaTtonorum 6narogaps csoei TouHoctu [LWycTosa, LLycTos, 2016]. Mcnonb3oBaHne metofa
(hpesepoBaHua ¢ ucnonb3oBaHmem cuctemol CAD/CAM 1 meTofda afAUTUBHOIO NPOU3BOACTBA
3D-nevaTtun Ans U3roToBNEHUS 3YOHbIX NPOTE30B HEYK/IOHHO pa3BMBaeTcs, npusiekas 601bLLON
NHTepec B o6nactu ctomatonormm [AcTBauaTpsH, Faxsa, 2017; Jeong, Lee, and Lee, 2018].
3y6HOM OTTUCK - 3TO HEraTUBHbIA OTMEYaTOK CTPYKTYPbl NMONOCTU PTa, UCMOMb3yeMblid AN8 U3-
roToBneHus 3y6HOro nporesa unu pectaspaymm [MuTtuH u gp., 2019]. TouyHoe n3mepeHune nveet
pellarolee 3HaYeHne ANna U3roToBeHns 3y6HbIX pecTaBpaunii ¢ afeKBaTHOMW NOATOHKON. Heco-
OTBETCTBME MMMIaHTaTa NpPoTe3y MO HETOYHOMY BBLIYMC/IEHUIO MPUBOLAUT K MeXaHWYecKum u
6uonornyeckmm ocnoxxHeHnsam [Rhee et al., 2015]. B npowwnom, ncnonb3ys TpaguLUOHHbIA Me-
TO4, OTTWUCK MOfyyanu nNyTeM 3a/vBKW MOMYXECTKOro maTepuana B CTOMATONOrNMYECKUiA OT-
TUCKHbI NIOTOK, KOTOPbIA 3aTeM 3aTBepAeBan. dTa npouegypa 6bina Heyfob6Ha Ana nNauueHTos,
M TOYHOCTb M3MepEeHUI CYLLECTBEHHO 3aBuCena OT YPOBHA MacTepCTBa U TEXHUKM MPaKTUKYHO-
wmx. OfHaKO Nporpecc LUGpPOoBbIX TEXHONOMNIA N BHeAPEHNEe aBTOMATU3NPOBAHHOIO NPOEKTH-
poBaHua / aBToMaTtusnposaHHoro npowussoactea (CAD/CAM) BHecnn 60MblLINE WU3MEHEHUS B
TpPaAWUMOHHBLIA crnocob NpPou3BOACTBA, MOBbIWAA TOYHOCTb W KayecTBO MpefoCcTaBiseMblX
yCnyr.

Byaywmne HanpasneHUs WCCNefOBaHWA [LO/MKHbI BKIHOYATb OLEHKY K/IUHUYECKUX pe-
3y/NbTaTOB Nle4eHns ¢ ucnonb3oBaHnem 3D-nevaTHbiXx 06beKTOB [Anderson, Wealleans and Ray,
2018]. UccneposaHne B aToi obnactu nposogunm Zhang H.R.,Yin L.F., Liu Y.L., Yan L.Y.,
Wang N., Liu G., An X.L., Liu B. [Zhang et al., 2018]. OHK nocTpounn UUppPOBbLIE CTOMATOJIO-
rMYecKne MoAenu ¢ NOMOLLbD KOHYCHO-y4eBO KoMnbloTepHol Tomorpagum (CBCT), cosga-
NN BUPTYyaNnbHY0 MOLenb ¢ nomowbio 3D-neyatn v onpegenunn ToyHoctn 3D-nevatn ctoma-
TO/IOrMYECKOA MoJenu nyTem CpaBHEHMsA pesy/bTaTa C TPAAULMOHHBIM CTOMATO/IOrMYECKUM
CMenkoMm. ABTOPbLI CAenanu crefyroliee 3akioyeHne: mogenn 3D-neyatn umenu 6onee BbICO-
KY0 TOYHOCTb MO CPaBHEHMUIO C TPAAULUNOHHBLIMU NNTbIMKW Mogenamn. Mogenun 3D-nevatn FDM
(MoLennpoBaHMe MaB/IEHOT0 OCaXKAEHWA) MOKa3blBAlOT BbLICOKYH CTeneHb TOYHOCTU. Takum
o6pa3om, 3TW MOLENn NOAXOAAT ANs KNMHu4Yeckol npaktuku. CerogHs CAD/CAM saBnsetcs
€AVNHCTBEHHbIM CPeACTBOM MPOM3BOACTBA NPOYHbIX, 6€3MEeTan0BbIX, UMAUTUPYIOLWNX LBET 3y6a
KOMMOHEHTOB B CTOMAaTO/I0MMYeCKOi NpakTUKe, BKIOYas MMMNAHTONOMMIO, a TaKXe NnpeaocTas-
NAeT BO3MOXXHOCTb M3roTOBNEHMA HenpAMbIX pecTaBpauuii [Miyazaki and Hotta, 2011; Abduo
and Lyons, 2013]. Metog CAD/CAM wncnonb3yeT COBPEMEHHbIE TeXHONOrnMM. CKaHep oumnppo-
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BbIBaeT NMOArOTOBNEHHbIN 3y6, U 3aTeM Kapkac Wau pectaBpayus U3roTaBaMBaeTCs B COOTBET-
CTBUWN C paHee YCTaHOB/IEHHOI KOHCTpyKuuein. Kpome Toro, cuctemol CAD/CAM 6binn paspa-
6oTaHbl ANA YCTPaHeHUs WAW MUHUMU3AUUN NOTEHUMaNbHbIX WUCTOYHMKOB OLWMKGOK, MPUCYT-
CTBYHOLUX B TPAANLMOHHbLIX TEXHONOrNAX nponssoactea [Martins et al., 2012].

OpfHako ToyHocTb 3D-meyaTtu 3aBUCUT OT pAfa Kputepues. Tak, MUCCNefoBaHWUA, NpoBe-
JeHHble Tahayeri A., Morgan M., Fugolin A.P., Bompolaki D., Athirasala A., Pfeifer C.S.,
Ferracane J.L., Bertassoni L.E. [Tahayeri et al., 2018], foKa3blBAlOT, UTO OPUEHTALMA MeyaTn U
HacTpolKa LBeTa CMOJIbl 0Ka3blBalOT BAUSIHME HA TOYHOCTb MeyaTn. Y CTaHOBKaA LBeTa CMO/bl U
TO/WMHA CNOA NevaTn BAMAKOT HA MHTEHCUBHOCTbL Na3epHOro fiyda. ABTOPbI TaKXKe 06HapyXu-
nn, 4to ToNWwMHa cnos 3D-nevaty He OKa3blBaeT CYLLECTBEHHOr0 BAWAHUA Ha MeXaHW4yeckKue
ceoiicTBa 3D-neyatHbIX cMOA. [NS MOBbILWEHUS TOYHOCTU 3D-MeyaTn CTOMATO/IOFMYECKMX Ma-
Tepuanos B byayuiem cnefyeTt NpoBOAUTbL PaboThl C MCNOb30BaHMEM cucTeM 3D-neyatu, nos-
BO/IAIOLLMX ONTUMM3NPOBATL MapaMeTpbl NeyaTn B 3aBUCMMOCTW OT BblGpaHHON cMosbl. Kpome
TOro, B 3aBUCUMOCTM OT MeToga 3D-neyaTn MalnHbl U BHELWHUX (DaKTOPOB TOUYHOCTb Bapbupy-
eTca, faxe ecnu nedvataeTcs OfHa M Ta Xe MOAeNb aBTOMaTU3MPOBAHHOIO MPOEKTUPOBAHUS
(CATP) [Tahayeri et al., 2018, Kim et al., 2019]. CyuiecTByeT pag A40CTYNHbIX 3D-NpUHTEPOB C
BO3MOXHOCTb MeyvaT pas3/iMyHbiX 06BHEKTOB C MCMNO/b30BaHMEM Pa3HOOOpasHbIX TEXHOMOT NI
neyatn. Hanbonee yacto mcnonbdyembie 3D-NpuUHTEpbl NpeAcTaBNAlOT cCO60W TBepAOTENbHbIE
yCTpoicTBa MOAEeNNPOBaHMA NnaBneHoro ocaxpaeHns (FDM), B KOTOpPbIX TOHKas MaacTUKoBas
HUTb UCNONb3yeTCA ANSA YKNaAKW CN0oeB AN CO3[4aHUs MNacTMKOBOro obvekta [Munes u ap.,
2017]. MopowkoBble 3D-NPUHTEPLI, HANPUMepP, CEeKTUBHOE fla3epHOE CNeKaHne, UCNOoNb3YyT
HEMNOH WMAM aHANOTMYHbLIA TEepMOMIacTUYHbIA MOPOLUOK, KOTOPbIA NOKaNbHO pacniaBnseTcs
nasepHbIM ly4yom. B nocnefHee BpeMs ObliM BHeAPEHbl pa3nnyHble TexHonormm 3D-nevatn Ha
XWAKON OCHOBe, Takue Kak cTtepeonutorpaduuyeckuin annapat (SLA) n uncgposas obpaboTka
ceeta (DLP), a Takxe PolyJet (poTononmmepHblli CTPYIHbIR). B aTUX TexHONOrnax ynobTpapuno-
netoeas (Y®) oTBepxgaemas cmona nonnumepusyeTcs ¢ obpasoBaHMEM Xenaemoin opMbl UC-
TOYHMKamm ceeTa [Lee et al., 2015].

Kim T., Lee S., Kim G.B., Hong D., Kwon J., Park J.W., Kim N. [Kim et al., 2019] npo-
BOAWN UCC/iefjloBaHWE, B KOTOPOM OLeHMBann pasnnyma mexay mogensto CATP v neyaTHbIMU
YyacTsMK C YNPOLLEHHOI HanpaBnstoLLLen, pa3paboTaHHOW Ha OCHOBE HaMpaBMAKLWEA UMMNAHTa-
Ta, U CpaBHMBAIN TOYHOCTb MEXAY Tpems Tunamm 3D-npuHTepoB. HanpaBnstoLwas nMmnnaHTara
BEPXHEN N HVKHERA 4entocTeld, BbINOMHEHHAA M3 CMOXHbIX aHAaTOMUYECKUX CTPYKTYp, TPYLHO
nogaaeTcsd TOYHOMY M3MePeHUto. 05 TOYHbIX U3MePEeHUA Obinn paspaboTaHbl 16 yNpOoLeHHbIX
HanpasNAOLWMX, OCHOBAHHbIX Ha HaMpaBfAOLWMX UMMIAHTAaTOB BEPXHEN M HUXHEN YentocTen,
KOTOpble Obl/IN NU3FOTOBMEHbI C UCNOb30BaHNEM CNeAYOLWNX TPeX pasiMyHbiX TexHonorui 3D-
npuHTepa: POTONONUMEPHLIA CTPYMHbIA (Polylet), cTtepeonutorpaduuecknini annapat (SLA) wn
cTpyliHaa neyatb (MJP). Kaxpaas ynpouieHHas HanpaBnstoLlas namepsnach 4 pasa LuppoBbIMuy
WTaHreHUnpKynamm ansg 20 MMHeNHbIX n3MepeHnid. 3mepeHHble YNpOoLWeHHble Hanpasastowme
cpaBHuBanucb ¢ mogensto CAIIP, a Takxe cpaBHMBanach To4HOCTL 3D-nNpuHTEpoB. Vccnenosa-
TeNnu NPULLAX K CNeaytolLeMy BbiBOAY: Npu cpaBHeHUn mogeneit CATMP n 3D-nevaTHbIX YacTel
YNPOLWEHHbIX HanpaBAfOWMX UMNNAHTATOB HabMoAannch 3HauYMTeNbHble Pas3Myusg B TOYHO-
ctn. 3D-npuHTepbl PolyJet n SLA cooTBeTcTBOBaAN TPeOGYEMO TOUHOCTU ANS KAMHUYECKUX
NpUMeHeHunli B cToMatonormm. OgHako Hanbonee nogxoaawmnin 3D-npuHTep A0/MHKEH BbiTb Bbl-
6paH C y4eToM BCeX 06CTOATENIbCTB KOHKPETHOM KNMHWUYECKON cMTyaunmn (COCTOSIHME MalUeHTa,
obopyfoBaHue KIMHUKKN, HaBblKW Bpava U T. 4.).

Takmm o6pa3om, 3D-neyaTth 06nagaeT psAgoOM MPENMYLLECTB, KOTOPble MO3BOMAKT €l
KOHKYpMpOBaTb C TPaAULMOHHLIMW MeToAaMn U3rOTOBNEHUS MOAeNe N fAaxe BbITECHATb UX. K
TaKOBbIM MPenMyLLecTBaM OTHOCUTCS BbICOKas TOYHOCTb, YTO SB/IAETCS KAOYEBbLIM (DAKTOPOM B
3 (PEeKTUBHOCTM MPOBOAMMOrO JleYeHUss U NO3BONSET MOBCEMECTHO UCNO/b30BaTh JaHHbIE MO-
[enn B KNMHUYECKONM NpaKTUKe; COKpaLleHne BPEMEHN Onepauumn; BbICOKME 3CTETUYECKME Kaye-
CTBa; MepcrneKTMBa pasBUTUA NMEPCOHANN3NPOBAHHON MefULMHBI, YTO ABNAETCA K/HOYEBOW Le-
Nbl0 COBPEMEHHON MefMLMHbI; NPOCTOTA UCMNO/b30BaHUSA M BO3MOXHOCTb CO34aHUsA 006beKTOB
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pasfIMYHOl CNOXHOCTW. Bce 3To cnoco6CTBYET UCNO/b30BAHMIO [aHHOW TEXHONOTMW B AWarHo-
CTUKE W NIeYeHUN CTOMATONOTMYECKMX 3ab0/SeBaHNIN BCeX HanpaBfeHHOCTel. MepeuncneHHble
MpPeMmylLLecTBa CTUMYMPYHOT CO3[aHNe HOBbIX W COBEpLUEHCTBOBaHWE CTapblX Mogeneii 3D-
MPUHTEPOB M NporpamMm neyatn. CneaoBaTenbHO, BHEAPEHNE TPEXMEPHON neyaTn B CTOMATO/O-
TU0 NO3BONSET YNYYLWNTh KAYECTBO OKa3biBaeMOii NaLneHTy MeANLUHCKOW NOMOLLM.

Cnucok nntepaTypbl

1L ActeauatpaH J1.3., laxkesa C.A. 2017. CoBpeMeHHble acnektbl WCcMonb3oBaHUAa 3D-
TEXHONOTMA B W3rOTOBNEHUM CbEMHbIX 3YOHbIX NpPoTe30B. COBpPeMeHHble Mpo6/eMbl Hayku ©
obpasoBaHus, (5): 194.

2. Busep HO.HO., Enam A.X. 2017. TexHonorun 3D-neyatn B MeAULIMHE M CTOMATO/IOTUMN.
EcTecTBEHHOHAY4HbIE OCHOBbI MEAMKO-OMON0rMYECKNX 3HaHWIA, €. 114-116.

3. [OoHckmx AO.A. 2017. Wcnonb3osaHue 3D-npuHTEpa B CTOMATONOrMW. BrofneTeHb
MeANLMHCKMX VIHTepHeT-KoH(epeHumia, 7 (1): 401.

4. [ObayeHko [A.1O0., Taepukoea C.B., MwuxanbyeHko [A.B.,. MwuxanbyeHko A.B. 2015.
MpumeHeHve 3D-neyat B CTOMATONOMMW  [A1S  W3rOTOB/IEHUA  MPOBU30PHBLIX  OPTOMELUNYECKUX
KOHCTPYKLMIA. DNEKTPOHHBIA Hay4HO-00pa3oBaTesbHbI BECTHUK 340p0Bbe U 06pasoBaHme B XXI Beke,
17 (3): 5-7.

5. 3otoea AA., BposeHko K.[. 2015. AKTyajslbHOCTb npumMeHeHua 3D-MNpuUHTEPOB B
COBPEMEHHOI CTOMATONONNW. BrONINeTeHb MEANLIMHCKMNX VIHTEpHET-KOH(epeHUuia, 5 (11): 1284.

6. KopoBknHa B.C. 2018. lMpumeHeHne 3D-neyatn u 3D-CKaHMPOBaHWA B CTOMATO/IOMUN.
dusnka n MeguuMHa: co3gasas dyayluee, ¢. 256-258.

7. NasapeHko B.A., WeaHoB C.B., VeaHoB W.C., O6wegkos E.I, Bbenvkos J1.H.,
Ob6veskoBa H.FO., [JeHuceHko A.MN. 2018. Wcnonb3oBaHve 3D-MpuHTEPOB B Xupyprum (0630p
nuTepatypbl). Kypckuil Hay4YHO-NPaKTUYeCKnii BECTHUK «YenloBeK v ero 340poBbe», (4): 61-65.

8. MwuneB MuHko MunueB, CumoB Makcum VBaHoB, AHrenoBa CBeTnaHa [NeHeBa, Bennkosa
BaneHTHa CtenaHoBa 2017. lMpuMeHeHve 3D-TeXHOMOMWIA B 3CTETUYECKOW AEHTaIbHOW MeAULMHE.
HayuHble nccnegosaHusa: BeKTopbl passutus, . 50-53.

9. MwutunH H.E., 3axaposa /.B., MepmnHos E.C., KannHosckuii C.A. VccnegoBaHve BAVSIHUS
MMMeAMaT-NpoTe30B C aMOPTU3MPYHOLLE MPOMEXYTOYHOM 4YacTbl0 Ha penapauuio KOCTHOM TKaHu B
MOCTIKCTPAKLMOHHbIN MEPUOL N OCTEOUHTErpaLmi0 UMMNIaHTaToOB B 00/1aCTV Pe3L0B BEPXHEN YEeOCTU.
KnnHunyeckasa ctomatonorus. 2019. 2 (90): 80-82.

10. YesblyenoBa O.H., 3ybkoea A.A. 2019. Peanmsaumsa 3D-ckaHupoBaHWa u 3D-neyatn B
opToneauyeckoli crtomaTtonorun. [puemyuiectBa UM HegocTatkm. World  Science: Problems and
Innovations, c. 239-241.

11. WyctoBa B.A., LWyctoB M.A. 2016. lNMpumeHeHwne 3D-TexHONOrWiA B OPTOMNEAUYECKOW
ctomatonorun. CaHkT-lMeTepbypr, O6LLeCTBO C OrpaHUYeHHON OTBETCTBEHHOCTbIO «lA34aTeNnbCTBO
«Cnew/Int», c. 159.

12. Abduo Jaafar and Karl Lyons. 2013. Rationale for the Use of CAD/CAM Technology in
Implant Prosthodontics. International Journal of Dentistry, p. 1-8.

13. Abduo Jaafar, Karl Lyons and Mohammed Bennamoun. 2014. Trends in Computer-Aided
Manufacturing in Prosthodontics: A Review of the Available Streams. International Journal of Dentistry
p. 1-15.

14. Anderson J., Wealleans J. and Ray J. 2018. Endodontic Applications of 3D Printing.
International Endodontic Journal. Blackwell Publishing Ltd 51(9): 1005-1018.

15. Brown Gregory B., G. Frans Currier, Onur Kadioglu and J. Peter Kierl. 2018. Accuracy of
3-Dimensional Printed Dental Models Reconstructed from Digital Intraoral Impressions. American
Journal of Orthodontics and Dentofacial Orthopedics 154 (5): 733-309.

16. Chan Hsun Liang, Kelly Misch and Hom Lay Wang. 2010. Dental Imaging in Implant
Treatment Planning. Implant Dentistry 19 (4): 288-98.

17. Chen Jianyu, Zhiguang Zhang, Xianshuai Chen, Chunyu Zhang, Gong Zhang and Zhewu
Xu. 2014. Design and Manufacture of Customized Dental Implants by Using Reverse Engineering and
Selective Laser Melting Technology. Journal of Prosthetic Dentistry 112 (5): 1088-1095.



98 AKTyanbHble Npo6sieMbl MefUUNHbI 2020. Tom 43, Ne 1

18. Choi Jong Woo and Namkug Kim. 2015. Clinical Application of Three-Dimensional
Printing Technology in Craniofacial Plastic Surgery. Archives of Plastic Surgery. Korean Society of
Plastic and Reconstructive Surgeons 42(3): 267-277.

19. Dawood Andrew, Susan Tanner and lain Hutchison. 2013. Computer Guided Surgery for
Implant Placement and Dental Rehabilitation in a Patient Undergoing Sub-Total Mandibulectomy and
Microvascular Free Flap Reconstruction. Journal of Oral Implantology 39 (4): 497-502.

20. Dodziuk Helena. 2016. Applications of 3D Printing in Healthcare. Kardiochirurgia i
Torakochirurgia Polska. Termedia Publishing House Ltd 13(3): 283-293.

21. Ishida Yoshiki and Taira Miyasaka. 2016. Dimensional Accuracy of Dental Casting Patterns
Created by 3D Printers. Dental Materials Journal 35 (2): 250-56.

22. Jeong Yoo Geum, Wan Sun Lee and Kyu Bok Lee. 2018. Accuracy Evaluation of Dental
Models Manufactured by CAD/CAM Milling Method and 3D Printing Method. Journal of Advanced
Prosthodontics 10 (3): 245-51.

23. Kalman Les. 2018. 3D Printing of a Novel Dental Implant Abutment. Journal of Dental
Research, Dental Clinics, Dental Prospects 12 (4): 299-303.

24. Kasparova Magdalena, Lucie Grafova, Petr Dvorak, Tatjana Dostalova, Ales Prochazka,
Hana Eliasova, Josef Prusa and Soroush Kakawand. 2013. Possibility of Reconstruction of Dental Plaster
Cast from 3D Digital Study Models. BioMedical Engineering Online 12 (1).

25. Kim Taehun, Sangwook Lee, Bae Kim, Dayeong Hong, Jinhee Kwon, Jae-woo Park and
Namkug Kim. 2019. Accuracy of a Simplified 3D Printed Implant Surgical Guide. The Journal of
Prosthetic Dentistry S0022-3913(19)30416-0.

26. Lee Keun-Young, Jin-Woo Cho, Na-Young Chang, Jong-Moon Chae, Kyung-Hwa Kang,
Sang-Cheol Kim and Jin-Hyoung Cho. 2015. Accuracy of Three-Dimensional Printing for Manufacturing
Replica Teeth. The Korean Journal of Orthodontics 45 (5): 217.

27. Liu Qingbin, Ming C. Leu and Stephen M. Schmitt. 2006. Rapid Prototyping in Dentistry:
Technology and Application. The International Journal of Advanced Manufacturing Technology
29 (3-4): 317-35.

28. Louvrier A., P. Marty, A. Barrabe, E. Euvrard, B. Chatelain, E. Weber, and C. Meyer. 2017.
How Useful Is 3D Printing in Maxillofacial Surgery? Journal of Stomatology, Oral and Maxillofacial
Surgery. Elsevier Masson SAS 118(4): 206-212.

29. Martins Leandro Moura, Fabio Cesar Lorenzoni, Alcides Oliveira de Melo, Luciana
Mendon?a da Silva, Jose Luiz G. de Oliveira, Pedro Cesar Garcia de Oliveira and Gerson Bonfante. 2012.
Internal Fit of Two All-Ceramic Systems and Metal-Ceramic Crowns. Journal of Applied Oral Science
20 (2): 235-40.

30. Miyazaki T. and Y. Hotta. 2011. CAD/CAM Systems Available for the Fabrication of
Crown and Bridge Restorations. Australian Dental Journal 56 (SUPPL. 1): 97-106.

31. Moser Norman, Petra Santander and Anja Quast. 2018. From 3D Imaging to 3D Printing in
Dentistry - a Practical Guide. International Journal of Computerized Dentistry 21 (4): 345-56.

32. Nayar Sanjna, S. Bhuminathan and Wasim Bhat. 2015. Rapid Prototyping and
Stereolithography in Dentistry. Journal of Pharmacy and Bioallied Sciences. Medknow Publications 7(1):
216-219.

33. Neumeister Andre, Linda Schulz and Christoph Glodecki. 2017. Investigations on the
Accuracy of 3D Printed Drill Guides for Dental Implantology. International Journal of Computerized
Dentistry 20 (1): 35-51.

34. Oberoi Gunpreet, Sophie Nitsch, Michael Edelmayer, Klara Janjic, Anna Sonja Muller and
Hermann Agis. 2018. 3D Printing-Encompassing the Facets of Dentistry. Frontiers in Bioengineering and
Biotechnology. Frontiers Media S.A. 6: 172.

35. Rhee Ye Kyu, Yoon Hyuk Huh, Lee Ra Cho and Chan Jin Park. 2015. Comparison of
Intraoral Scanning and Conventional Impression Techniques Using 3-Dimensional Superimposition.
Journal of Advanced Prosthodontics 7 (6): 460-67.

36. Salmi Mika, Kaija Stiina Paloheimo, Jukka Tuomi, Jan Wolff and Antti Makitie. 2013.
Accuracy of Medical Models Made by Additive Manufacturing (Rapid Manufacturing). Journal of
Cranio-Maxillofacial Surgery 41 (7): 603-9.

37. Shah Pratik and B.S. Chong. 2018. 3D Imaging, 3D Printing and 3D Virtual Planning in
Endodontics. Clinical Oral Investigations. Springer Verlag 22(2): 641-654.



AKTyanbHble npob6nembl MeLNLUHbI 2020. Tom 43, Ne 1 99

38. Sinn Douglas P., Joseph E. Cilloand Brett A. Miles. 2006. Stereolithography for
Craniofacial Surgery. Journal of Craniofacial Surgery 17 (5): 869-75.

39. Tahayeri Anthony, Mary Catherine Morgan, Ana P. Fugolin, Despoina Bompolaki,
Avathamsa Athirasala, Carmem S. Pfeifer, Jack L. Ferracane and Luiz E. Bertassoni. 2018. 3D
versus Conventionally Cured Provisional Crown and Bridge Dental Materials. Dental Materials 34 (2):
192-200.

40. Wang Chen and Lin. 2019. A Collaborative and Ubiquitous System for Fabricating Dental
Parts Using 3D Printing Technologies. Healthcare 7 (3): 103.

41. Wang Ning, Jie Li, Xiaolong Wang, Gang Liu and Bin Liu. 2015. 3D Printing Personalized
Implant Manufactured via Fused Deposition Modeling: An Accuracy Research. Hua Xi Kou Qiang Yi
Xue Za Zhi. West China Journal of Stomatology 33 (5): 509-12.

42. Zhang Hui Rong, Le Feng Yin, Yan Li Liu, Li Yi Yan, Ning Wang, Gang Liu, Xiao Li An
and Bin Liu. 2018. Fabrication and Accuracy Research on 3D Printing Dental Model Based on Cone
Beam Computed Tomography Digital Modeling. Hua Xi Kou Qiang Yi Xue Za Zhi. West China Journal
of Stomatology 36 (2): 156-61.

References

1 Astvacatrjan L.Je., Gazhva S.I. 2017. Sovremennye aspekty ispol'zovanija 3D-tehnologij v
izgotovlenii s"emnyh zubnyh protezov [Modern aspects of using 3D technologies in the manufacture of
removable dentures]. Sovremennye problemy nauki i obrazovanija, (5): 1%4.

2. Vizer JuJu., Elali A.H. 2017. Tehnologii 3D-pechati v medicine i stomatologii [3D printing
technologies in medicine and dentistry]. Estestvennonauchnye osnovy mediko-biologicheskih znanij,
s. 114-116.

3. Donskih D.A. 2017. Ispol’zovanie 3D-printera v stomatologii [Using a 3D printer in dentis-
try]. Bjulleten' medicinskih Internet-konferencij, 7 (1): 401.

4. D'jachenko D.Ju., Gavrikova S.V., Mihal'chenko D.V., Mihal'chenko A.V. 2015. Primenenie
3D-pechati v stomatologii dlja izgotovlenija provizornyh ortopedicheskih konstrukcij [The use of 3D
printing in dentistry for the manufacture of orthopedic structures]. Jelektronnyj nauchno-obrazovatel'nyj
vestnik zdorov'e i obrazovanie v XXI veke, 17 (3): 5-7.

5. Zotova A.A., Vdovenko K.D. 2015. Aktual’nost' primenenija 3D-printerov v sovremennoj
stomatologii [Relevance of 3D printers in modern dentistry]. Bjulleten' medicinskih Internet-konferencij,
5 (11): 1284.

6. KorovkinaV.S. 2018. Primenenie 3D-pechati i 3D-skanirovanija v stomatologii [Application
of 3D printing and 3D scanning in dentistry]. Fizika i medicina: sozdavaja budushhee, s. 256-258.

7. Lazarenko V.A., Ivanov S.V., Ivanov I.S., Ob"edkov E.G., Belikov L.N., Ob"edkova N. Ju.,
Denisenko A.l. 2018. Ispol'zovanie 3D-printerov v hirurgii (obzor literatury) [Using 3D printers in sur-
gery (literature review)]. Kurskij nauchno-prakticheskij vestnik «Chelovek i ego zdorov'e», (4): 61-65.

8. Milev Minko Milchev, Simov Maksim lvanov, Angelova Svetlana Peneva, Velikova Valen-
tina Stepanova 2017. Primenenie 3D-tehnologij v jesteticheskoj dental'noj medicine [Application of 3D
technologies in aesthetic dental medicine]. Nauchnye issledovanija: vektory razvitija, s. 50-53.

9. Mitin N.E., Zaharova 1.V., Perminov E.S., Kalinovskij S.I. Issledovanie vlijanija immediat-
protezov s amortizirujushhej promezhutochnoj chast'ju na reparaciju kostnoj tkani v postjekstrakcionnyj
period i osteointegraciju implantatov v oblasti rezcov verhnej cheljusti [Investigation of the effect of im-
mediate prostheses with a cushioning intermediate part on bone repair in the post-extraction period and
osteointegration of implants in the upperjaw incisors]. Klinicheskaja stomatologija. 2019. 2 (90): 80-82.

10. Chevychelova O.N., Zubkova A.A. 2019. Realizacija 3D-skanirovanija i 3D-pechati v
ortopedicheskoj stomatologii. Priemushhestva i nedostatki [Implementation of 3D scanning and 3D print-
ing in orthopedic dentistry. Advantages and disadvantages]. World Science: Problems and Innovations,
s. 239-241.

11. Shustova V.A., Shustov M.A. 2016. Primenenie 3D-tehnologij v ortopedicheskoj stoma-
tologii [Application of 3D technologies in orthopedic dentistry]. Sankt-Peterburg, Obshhestvo s ograni-
chennoj otvetstvennost'ju «lzdatel'stvo «SpecLit», s. 159.

12, Abduo Jaafar and Karl Lyons. 2013. Rationale for the Use of CAD/CAM Technology in
Implant Prosthodontics. International Journal of Dentistry, p. 1-8.

Printed



100 AKTyasnbHble NMPO6G/EMbI MEAULMHBI 2020. Tom 43, Ne 1

13. Abduo Jaafar, Karl Lyons and Mohammed Bennamoun. 2014. Trends in Computer-Aided
Manufacturing in Prosthodontics: A Review of the Available Streams. International Journal of Dentistry
p. 1-15.

14. Anderson J., Wealleans J. and Ray J. 2018. Endodontic Applications of 3D Printing.
International Endodontic Journal. Blackwell Publishing Ltd 51(9): 1005-1018.

15. Brown Gregory B., G. Frans Currier, Onur Kadioglu and J. Peter Kierl. 2018. Accuracy of
3-Dimensional Printed Dental Models Reconstructed from Digital Intraoral Impressions. American
Journal of Orthodontics and Dentofacial Orthopedics 154 (5): 733-39.

16. Chan Hsun Liang, Kelly Misch and Hom Lay Wang. 2010. Dental Imaging in Implant
Treatment Planning. Implant Dentistry 19 (4): 288-98.

17. Chen Jianyu, Zhiguang Zhang, Xianshuai Chen, Chunyu Zhang, Gong Zhang and Zhewu
Xu. 2014. Design and Manufacture of Customized Dental Implants by Using Reverse Engineering and
Selective Laser Melting Technology. Journal of Prosthetic Dentistry 112 (5): 1088-1095.

18. Choi Jong Woo and Namkug Kim. 2015. Clinical Application of Three-Dimensional
Printing Technology in Craniofacial Plastic Surgery. Archives of Plastic Surgery. Korean Society of
Plastic and Reconstructive Surgeons 42(3): 267-277.

19. Dawood Andrew, Susan Tanner and lain Hutchison. 2013. Computer Guided Surgery for
Implant Placement and Dental Rehabilitation in a Patient Undergoing Sub-Total Mandibulectomy and
Microvascular Free Flap Reconstruction. Journal of Oral Implantology 39 (4): 497-502.

20. Dodziuk Helena. 2016. Applications of 3D Printing in Healthcare. Kardiochirurgia i
Torakochirurgia Polska. Termedia Publishing House Ltd 13(3): 283-293.

21. Ishida Yoshiki and Taira Miyasaka. 2016. Dimensional Accuracy of Dental Casting Patterns
Created by 3D Printers. Dental Materials Journal 35 (2): 250-56.

22. Jeong Yoo Geum, Wan Sun Lee and Kyu Bok Lee. 2018. Accuracy Evaluation of Dental
Models Manufactured by CAD/CAM Milling Method and 3D Printing Method. Journal of Advanced
Prosthodontics 10 (3): 245-51.

23. Kalman Les. 2018. 3D Printing of a Novel Dental Implant Abutment. Journal of Dental
Research, Dental Clinics, Dental Prospects 12 (4): 299-303.

24. Kasparova Magdalena, Lucie Grafova, Petr Dvorak, Tatjana Dostalova, Ales Prochazka,
Hana Eliasova, Josef Prusa and Soroush Kakawand. 2013. Possibility of Reconstruction of Dental Plaster
Cast from 3D Digital Study Models. BioMedical Engineering Online 12 (1).

25. Kim Taehun, Sangwook Lee, Bae Kim, Dayeong Hong, Jinhee Kwon, Jae-woo Park and
Namkug Kim. 2019. Accuracy of a Simplified 3D Printed Implant Surgical Guide. The Journal of
Prosthetic Dentistry S0022-3913(19)30416-0.

26. Lee Keun-Young, Jin-Woo Cho, Na-Young Chang, Jong-Moon Chae, Kyung-Hwa Kang,
Sang-Cheol Kim and Jin-Hyoung Cho. 2015. Accuracy of Three-Dimensional Printing for Manufacturing
Replica Teeth. The Korean Journal of Orthodontics 45 (5): 217.

27. Liu Qingbin, Ming C. Leu and Stephen M. Schmitt. 2006. Rapid Prototyping in Dentistry:
Technology and Application. The International Journal of Advanced Manufacturing Technology
29 (3-4): 317-35.

28. Louvrier A., P. Marty, A. Barrabe, E. Euvrard, B. Chatelain, E. Weber, and C. Meyer. 2017.
How Useful Is 3D Printing in Maxillofacial Surgery? Journal of Stomatology, Oral and Maxillofacial
Surgery. Elsevier Masson SAS 118(4): 206-212.

29. Martins Leandro Moura, Fabio Cesar Lorenzoni, Alcides Oliveira de Melo, Luciana
Mendon?a da Silva, Jose Luiz G. de Oliveira, Pedro Cesar Garcia de Oliveira and Gerson Bonfante. 2012.
Internal Fit of Two All-Ceramic Systems and Metal-Ceramic Crowns. Journal of Applied Oral Science 20
(2): 235-40.

30. Miyazaki T. and Y. Hotta. 2011. CAD/CAM Systems Available for the Fabrication of
Crown and Bridge Restorations. Australian Dental Journal 56 (SUPPL. 1); 97-106.

31. Moser Norman, Petra Santander and Anja Quast. 2018. From 3D Imaging to 3D Printing in
Dentistry - a Practical Guide. International Journal of Computerized Dentistry 21 (4): 345-56.

32. Nayar Sanjna, S. Bhuminathan and Wasim Bhat. 2015. Rapid Prototyping and
Stereolithography in Dentistry. Journal of Pharmacy and Bioallied Sciences. Medknow Publications 7(1):
216-219.



AKTyanbHble npob6nembl MeLNLUHbI 2020. Tom 43, Ne 1 101

33. Neumeister Andre, Linda Schulz and Christoph Glodecki. 2017. Investigations on the
Accuracy of 3D Printed Drill Guides for Dental Implantology. International Journal of Computerized
Dentistry 20 (1): 35-51.

34. Oberoi Gunpreet, Sophie Nitsch, Michael Edelmayer, Klara Janjic, Anna Sonja Muller and
Hermann Agis. 2018. 3D Printing-Encompassing the Facets of Dentistry. Frontiers in Bioengineering and
Biotechnology. Frontiers Media S.A. 6: 172.

35. Rhee Ye Kyu, Yoon Hyuk Huh, Lee Ra Cho and Chan Jin Park. 2015. Comparison of
Intraoral Scanning and Conventional Impression Techniques Using 3-Dimensional Superimposition.
Journal of Advanced Prosthodontics 7 (6): 460-67.

36. Salmi Mika, Kaija Stiina Paloheimo, Jukka Tuomi, Jan Wolff and Antti Makitie. 2013.
Accuracy of Medical Models Made by Additive Manufacturing (Rapid Manufacturing). Journal of
Cranio-Maxillofacial Surgery 41 (7): 603-9.

37. Shah Pratik and B.S. Chong. 2018. 3D Imaging, 3D Printing and 3D Virtual Planning in
Endodontics. Clinical Oral Investigations. Springer Verlag 22(2): 641-654.

38. Sinn Douglas P., Joseph E. Cillo and Brett A. Miles. 2006. Stereolithography for
Craniofacial Surgery. Journal of Craniofacial Surgery 17 (5): 869-75.

39. Tahayeri Anthony, Mary Catherine Morgan, Ana P. Fugolin, Despoina Bompolaki,
Avathamsa Athirasala, Carmem S. Pfeifer, Jack L. Ferracane and Luiz E. Bertassoni. 2018. 3D Printed
versus Conventionally Cured Provisional Crown and Bridge Dental Materials. Dental Materials 34 (2):
192-200.

40. Wang Chen and Lin. 2019. A Collaborative and Ubiquitous System for Fabricating Dental
Parts Using 3D Printing Technologies. Healthcare 7 (3): 103.

41. Wang Ning, Jie Li, Xiaolong Wang, Gang Liu and Bin Liu. 2015. 3D Printing Personalized
Implant Manufactured via Fused Deposition Modeling: An Accuracy Research. Hua Xi Kou Qiang Yi
Xue Za Zhi. West China Journal of Stomatology 33 (5): 509-12.

42. Zhang Hui Rong, Le Feng Yin, Yan Li Liu, Li Yi Yan, Ning Wang, Gang Liu, Xiao Li An
and Bin Liu. 2018. Fabrication and Accuracy Research on 3D Printing Dental Model Based on Cone
Beam Computed Tomography Digital Modeling. Hua Xi Kou Qiang Yi Xue Za Zhi. West China Journal
of Stomatology 36 (2): 156-61.

CcbliKa gna yuMTUpoBaHMA cTaTbu
For citation

VMeaHoBa B.A., bopucos B.B., lMNMnatoHoBa B.B., AaHbwmnHa C.[. 2020. Bbicokas TOYHOCTb
KOHCTPYKUMIA Mpu npumeHeHun 3D-neyatv B WMMAaHTonornm (063op nutepartypbl). AKTyasbHble
npo6nemsl MeauLmHbl, 43(1): 93-101. DOI

Ivanova V.A., Borisov V.V., Platonova V.V., Danshina S.D. 2020. High accuracy of designs
when using 3D printing in implantology (review of literature). Challenges in Modern Medicine, 43(1):
93-101 (in Russian). DOI



