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AHHOTAIUA

AKTHBHOE BHEApPEHHE MHHOBAIMOHHBIX TEXHOIOTHH, a nMeHHO 3D-Teyatn, B CTOMaTOJNIOTHH BBI3BIBAET OONBIION HHTEPEC CO
CTOPOHBI BPa4yei-CTOMATOJIOTOB Pa3JInYHbIX ClenuaibHoCcTell. Vcnonp30Banne BUPTYaIbHOTO MOJCIUPOBAHUS U NeYaTH aKTHBHO
BHEZIPSIETCS] HE TOJIBKO B PabOTy 3yOHBIX TEXHHKOB, HO U Bpauel-CTOMATOIOTOB-XUPYProB, OPTOIE0B, OPTOJOHTOB U Bpauei Apyrux
cnennansHocTeil. CoBpeMEHHBIE TEXHOIOTUH MO3BOMAIOT HAaNleyaTaTh XUPyprudeckuii mabnon st 0oaee TOUHOH U MPOTHO3UPYEMOM
YCTQHOBKHU MMILIAHTATOB, INIAHUPOBATh CTOMATOJIOIMYEeCKHE BMEIIATENILCTBA M BUIETh PE3yNIbTaT ellle 10 Havyasa Je4eHHs, IePEHOCUTD
MIPOTOTHH OyIyIMNX KOHCTPYKIIMH C MOMOIIBIO BpEMEHHBIX MaTeprasioB. CTaThs ITOCBAIIEHA BO3MOXXKHOCTH UCIIONB30BaHMsI 3D-punTepa
JUISL U3TOTOBJIEHUS] KOPOHOK JUITMTENBHOTO HOLIEHUs. PaccmaTpuBaeTcst MpUMEHEHNE HOBBIX TEXHOIOTHI B CTOMATOJIOTUH HA IPUMEpe
3D-neyaTr, BO3MOXXHOCTH JaHHOM TEXHOJIOTHH U CICHU(IKa pabOThI C HEH.

Ilesnb: OIEHUTH BO3MOXKHOCTHU KIMHUYIECKOTO IPUMEHEHHS KOPOHOK JUTUTEIHHOTO HOLIICHNUS, H3TOTOBIEHHBIX MeToioM 3D-nevaru.

MeTtoaoJorusi. Ha ocHOBaHMM POBEICHHOTO JTUTEPATYPHOTO 0030pa C UCTIOIB30BAHNEM HayYHBIX IIOMCKOBBIX OMOIHOTpaduyecKix
6a3 nannbix PubMed, eLibrary, Medline, Google Academy omnpezneneHa 10CTyTHOCTb M PaCIPOCTPAHEHHOCTh TeXHOJIOrHK 3D-medarn
B CTOMATOJIOTHH, B YaCTHOCTH, €€ IPUMEHEHHE IJIS ITe9aTH KOPOHOK JJIUTEIBHOTO HOIeHHs. [IpoBeseHo KIMHNYECKOe H3TOTOBICHUE
KOPOHOK JUINTEITbHOTO HOILIEHUSI.

BoiBoasbl. [losiBieHNe NHHOBAIMOHHBIX TEXHOJIOTHH B CTOMATOJIOTHH, B TOM 4Hcie 3D-medaTu, 1 HOBBIX MaTrepualioB BHI3BIBAET
aKTUBHBII MHTEPEC CO CTOPOHBEI CTOMATOJIOTHYECKOTo coobmecTsa. 3D-MonennpoBanne U mevaTh ¢ KaKIBIM JHEM BCE yBEpeHHee
BXOJSIT B HAIlly €KEJHEBHYIO JKU3Hb. TIIaTeNbHOE H3yUeHNE JAHHOTO METO/Ia, HECOMHEHHO, IEPCIEKTUBHO, OAHAKO TPeOyeT ITyOoKoro
MOTPYKEHUs B TPOOIEeMy, KIMHUYECKUX U JJAOOPAaTOPHBIX HAOMIONEHHUH 32 KOHCTPYKIMSAMH U3 MAaT€PHAIIOB ISl JUTUTEIHHOTO HOLIICHUS.

Kunrouesie cioBa: CAD/CAM, cmomamonoeus, 3D-npunmep, opmoneous, npomesuposanue, KOpOHKU, 8peMeHHble, 001208peMeHHble
KOHCIMpPYKYuu
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USE BY 3D PRINTING. LITERATURE REVIEW WITH A DESCRIPTION OF THE CLINICAL CASE
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Annotation

The active introduction of innovative technologies, namely 3D printing in dentistry, is of great interest from dentists of various
specialties. The use of virtual modeling and printing is actively implemented not only in the work of dental technicians, but also dental
surgeons, orthopedists, orthodontists, and doctors of other specialties. Modern technologies allow you to print a surgical template
for more accurate and predictable implant placement, plan dental interventions and see the result even before the start of treatment,
transfer a prototype of future structures using temporary materials. The article is devoted to the possibility of using a 3D printer for the
manufacture of long-wearing crowns. The application of new technologies in dentistry is considered using the example of 3D printing.
Possibilities of this technology and the specifics of working with it.

Objective: to assess the possibilities of clinical application of long-term wearing crowns made by 3D printing.

Methodology. Based on the literature review, and the use of scientific search bibliographic databases: PubMed, eLibrary, Medline,
Google Academy, the availability and prevalence of 3D printing technology in dentistry was determined, and in particular its application
for printing long-term crowns. Clinical fabrication of long-term crowns was carried out.

Conclusions. The emergence of innovative technologies in dentistry, in particular 3D printing, and new materials, are currently
attracting active interest from the dental community. 3D modeling and printing are becoming more and more confident in our daily
life every day. A thorough study of this method is undoubtedly promising, but it requires deep immersion in the problem, clinical and
laboratory observations of structures made of materials for long-term wear.

Keywords: CAD/CAM, dentistry, 3D printer, orthopedics, prosthetics, crowns, temporary, long-term constructions
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Beenenne

CoBpeMeHHBII ATal UHIYCTPUaIU3alui XapaKkTepH-
3yeTCsl OTPOMHBIM PaCIpOCTPaHEHUEM KOMIIbIOTEPHBIX
TEXHOJIOTHH, KOTOpbIE BIMAIOT Ha Bce chephl aesiTenb-
HOCTH, B TOM 4YHCIIe Ha MEIULUHY B OOILIEM U CTOMa-
TojoTHI0 B yacTHOCTH [1]. /lo HenaBHEro BpeMeHH
HUKTO U3 CIIEIUAIHCTOB CTOMATOJIOTHYECKOTO PO QIS
He 3anyMbiBasica 0 3D-MonenupoBaHuM, BUPTYaIbHBIX
aHaJM3aTopax U NU(GPOBBIX OMOMEXaHHYECKUX MOJCIISX.
A CerojHs OHMU yXe€ HCIHOJB3YIOTCS B Pa3IMYHBIX
OTpacisix MEAMIMHCKOW MpoMbIIuIeHHOCTH. CTOMATO-
JIOTHUS KaK OJJHO U3 IepeA0BbIX HANPaBICHUH MEAULIMHBI
CTOUT B MEPBBIX psgax HUPPOBU3ALUU, BUPTYATHHOTO
MJIaHUPOBAHUS, MOJICTUPOBAHUS U U3TOTOBJICHUS [TyTEM
¢bpesepoBku win 3D-nevaru [2, 3]. CTOMaToI0ru-opTo-
TIe/Ibl, OPTOJIOHTHI, XUPYPIH U 3yOHBIC TEXHUKU HAYAIH
MpUMEHATh 3D-nevyars ¥ CKaHUPOBAHKE, YTO MTO3BOJIUIIO
YCKOPUTD U3TOTOBJIEHUE IPOTE30B, KOPOHOK, dJIaiiHepOB,
XUPYPrUUECKUX MIaOJOHOB M YMEHBIIUTh KOJIMYECTBO
OmMOOK, CBI3aHHBIX C YEJIOBCUSCKUM (HaKTOPOM U aHa-
JIOTOBBIM TOAXOOM.

[TepBbie NONMBITKY B CO3JaHUH ABTOMATU3UPOBAHHOTO
KOMIUIEKCA JJ151 MOJICITUPOBAHUS U U3TOTOBJICHHSI KOPOHOK
ObUTH TIpeAnpPUHTH KoMaHueil Hensson Internetional
(1971). Torna ObLTM IPOBEACHBI SKCIIEPUMEHTHI TOJIOTpa-
(UYECKOro CKAaHUPOBAHMUS ITOJIOCTH PTa, KOTOPOE B 1aJTb-
HeWIeM HCI0JIb30BaJOCh AJIA U3TOTOBIICHUS MPOTE3a.
Opancya /{rope npoBen aHaIU3 Pe3yIbTaToB, 3aJ0KUB
OCHOBaHHUE JUIsl JalibHeHIINX ucciaepoBanuii. OnHaxo,
HECMOTps Ha 3TO, Jullb B 1983 rony OblI mosiyyeH
TIEePBBIH OIBITHBIN 00pa3el] paboToCIIOCOOHOM CUCTEMBI.
[lepBas xopoHKa, co3gaHHas Ojaronapsi 3TOH cucrteme,
ObLIa U3rOTOBJICHA U KIIMHUYECKH alpoOMpOBaHa TOIbKO
B 1985 roxy. B Hacrosiuiee Bpemsi Ha CTOMATOJIOrHYe-
CKOM PBIHKE MIPUCYTCTBYIOT pa3InuHbIE MIPEACTABUTENN
UU(POBBIX CUCTEM: CKaHEPbI, BUPTYaJIbHbIE IPOTPaMMBbI-

OEPASOTAHHBIE
\

®J

/r HAMEYATAHHLE
koPoHkL
TTecAE  MPoMbIBKH

OTIOAUPOBANHHME
U [AABYPUPOBAHHME
EOPOHEL HA HAREYATAMHOG
3D- MoAEAH

Puc. 1. HaneuamaHHele, 06pabomatrHsvle U 271a3ypuposaHHbie
KOPOHKU U3 Mamepuana 0/1umesieH020 HOWeHUs,
u320moasieHHble Memodom 3D-neyamu

Fig. 1. Printed, processed and glazed crowns made of
long-wearing material, made by 3D printing

MOJACIHPOBINNKH, (hpe3epsl u 3D-npunTepsl: Exocad,
3Shape, Maestro 3d OrthoStudio, Avantis 3d, Medit,
Sirona, Manix, Roland, Imes-Icore, Asiga, Formlabs,
NextDent, Phrozen. OgHako MaTepuabl, HCIIOIb3yEeMbIC
B 3D-meuaru, 10 mOCIeIHETO BPEMEHN HE UMEINTN CePTH-
(uKanuu U, COOTBETCTBCHHO, HE MOTJIH HCITOIH30BATHCSI.
B HacToAmMiI MOMEHT Ha CTOMATOJIOTHYECKOM PBIHKE
MOSIBIIAIOTCSI MaTepuaisl st 3D-1meqatn ¢ BO3MOXKHO-
CTBIO JOJITOBPEMEHHOTO HCITOIh30BaHUS (CBEIIIE 3,5 JIeT,
peructpanust — Amepuka, EBpora) u ¢ BO3MOXHOCTBIO
HEJIOJTOBPEMEHHOTO HMCITOJBb30BaHUs (IO MOJYTroJa)
¢ Poccwuiickoii cepruukamnmei.

Leab: OlEHUTH BOBMOKHOCTH KIIMHHUECKOTO TIpUMe-
HEHUS KOPOHOK JITUTEIILHOTO HOIIIEHUSI, H3TOTOBJICHHBIX
meTonoMm 3D-meuarn.

MarepuaJjibl 1 METOABI

Ceityac n3roToBjIeHNE KOPOHOK MeToaoM 3D-nieuarn
BKITIOYACT HECKOJIFKO JTAIOB: CKAHWPOBAHUE KYJIBTH 3y0a
WU THUIICOBOW MOIENH, MOJICIUPOBKA M IOATOTOBKA
K TICYaTH KOPOHOK, BKIIAJ0K, OPTOTHKOB B CTIEIIHATBHBIX
mporpaMmax Ha KOMITBIOTEpE U IMoTyueHue (Gpru3maeckon
Mozenu Tpedyemoro nporotuna Ha 3D-npunTepe. Cka-
HUPOBAHHE I CHATHUE CIIETKA IIPOU3BOAUTCS BPAIOM-
CTOMATOJIOTOM FJIN 3yOHBIM TEXHHUKOM B 3yOOTEXHHYE-
CKOM JTabopaToOpHH, TIOCIIe Yero mudpoBoi CkaH 3yOHOTO
psiaa 3arpy’kaeTcs B CliellMaIbHbBIH KOMITBIOTEPHBINA COQT,
TJIe TIPOXOJIUT MOJICITUPOBKA 3yOHOTO psina [4, 5]. [lanee
BCC MOATOTABIMBACTCS B CIICIHAIBHOM MPIJIOKCHUN,
KOTOpOE «paspesaeTy momydeHuyto 3D-monens Ha cion
W OTHpaBIsieT 3TH (aiinel Ha 3D-mevars.

YcI0BHO BeCh TpOIECC CO3MaHUS KOPOHKH
B 3D-nipuHTEpE MOKHO pa3/IesiuTh Ha 3 JTamna:

1. Co3manue TpexMepHON MOJENN KOPOHKU. BupTty-
aJbHas MOJIeNb 3yOHOTO psJia M KyJIbTH 3y0a co3maeTcs
MO0 BPYYHYIO 3yOHBIM TEXHUKOM HITH BPa4oM (B OJTHOM
W3 MOJICTUPOBOYHBIX CHCTEM, K mpumepy, PlastyCad),
00 aBTOMATUYECKH C HCIIONH30BAaHUEM TEXHOJIOTHIHA
ckanupoBanus (Omnicam, 3Shape, ExoCad).

2. [lenenne MOMETH HA CION — JJIsl YIIPOLICHUS TIPO-
mecca ImeJaTd CJIOW JIeNafoTCsl TOCTAaTOYHO TOHKHMH
(ot 10 1o 300 MKM), KpOME TOTO, TaKasi TOJIIMHA CIOs
MTO3BOJISICT C/ICATh TPaHU 00BEKTA ITIABHBEIMU, 0COOCHHO
Ha cuctemax SLA (LFS).

3. Ileuats. OOBEKT, pa3lelieHHbIH Ha HAOOP CIIOEB,
3arpyxaetcs B 3D-mipuHTEp, KOTOPBINA TOCIOWHO CO3aeT
(meuaTtaeT) 0OBEKT.

Crnenyer NMOMHHUTBH, YTO pa3HBIC TEXHOJIOTHH
3D-neyaTu HCTIONB3YIOT PAa3TNYHbIC MAaTEPHAIBI U TIPO-
rpaMMHOE OOeCTeYeHHUe ISl MMOCTPOCHUS OOBEKTA.
C menpio ompeneneHus BO3MOKHOCTH KIUHUYIECKOTO
MPUMEHEHHS KOPOHOK JTHUTEIHHOTO HOIIEHUS, H3TOTOB-
JMeHHBIX MeTofqoM 3D-meuaT, HaMHu OBUTIO TIPOBEICHO
W3TOTOBJICHHUE TIPOBU30PHBIX KOHCTPYKIUN [UTHTEIEHOTO
HOIICHIS MMAIUEHTY C pa3pylIeHHEM KOPOHKOBOH 4acTH
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3y00B B OOKOBOM OT/IeJIe, KOTOPBIA HAXOAUTCS Ha Tepa-
MEBTUYECKOM (PHJOMOHTHYCCKOM) JiedeHuu (puc. 1).
B pabGore ObL1 HCITONB30BaH MONMYISApHBIA 3D-ipuHTEp
SLA-texHo0rUN.

Pe3yabTaThbl M 00CY:KIEHHE: CETOIHS HaOII0IaeTCs
BO3pacTaloniee BIMSHAE TPEXMEPHOU BU3yalu3alliu
W MOJEIHPOBAHUS Ha BCE aCHEKThI CTOMATOJOTHU.
C nomotipio (G POBBIX JAHHBIX MOYKHO J1€JIaTh TOYHBIE
U cloXHBIe TeomeTpuueckue Gopmel. C MOMOIIBIO
3D-mieyaty U3 pa3IUYHBIX MATEPHAIOB MOKHO JOOUTHCS
penreHuss OOJBIIMHCTBA CIOXKHBIX CiIydaeB. M3roTos-
JIEHWE KOPOHOK THTEIBHOTO HOMIEHHS C MOMOIIBIO
Merojia nudpororo mozaeupoanus U 3D-meuarn, Ona-
rogapst COBPEMEHHBIM TOYHBIM CKaHepaM, IMO3BOJISET
JNOOUTHCS BBICOKOW TOYHOCTH MOCAIKH KOHCTPYKIIUH,
a 3a CYeT aBTOMAaTH3aIli{ MPOU3BOACTBA 3HAYNUTEIIHHO
COKpaIaeT BPEMs W3TOTOBIICHUS TAKUX KOHCTPYKIIHH,
a TaKk)Ke CYIIeCTBEHHO CHH)KAeT BPEMEHHBIE 3aTPaThl

Puc. 2. KopoHka, HanesamaHHas Ha 3D-npuHmepe, 01
00/1208peMeHH020 HOWEHUA 8 Nosiocmu pma

Fig. 2. A crown printed on a 3D printer for long-term wear in the oral cavity

Bpaya-cToMarosiora u 3yOHOro TexHuka. OqHaKo ATOT
METO/JI elie TpeOyeT TIIATEIBHOT0 U3Y4YCHHs W HaOJIo-
JICHHSI 32 KOHCTPYKIIMSIMH B TEUCHHUE JUTUTESIHLHOTO Bpe-
MEHH, a TaK)Ke HaBBIKA BUPTYaJbHOI'O MOJACIHPOBAHUS
y CHEIUATUCTOB CTOMATOIOTHYECKOTO MTPO(HIIS.
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