CTOMATONOTIA 161

VK 616.314-76-77+378.14

M.A. Hiozenvcokuii, I'M. /lasuodenxo, H.B. I[eéemkoea, B.M. Cokonoecvka

B/[H3Y «Ykpaiucoka meouuna cmomamonoziuna akademian, m. Ilonmasa

POJIb KOMITIOTEPHUX TEXHOJIOIIA
B CYYACHIA OPTONEAQWYHIA CTOMATONOII

HaitHoBimm TeXHOJOTIYHI pO3pOOKH BIIKPHIIM MUISAX JUISL IIMPOKOTO 3acTocyBaHHs hi-tech
MarepiayiiB y ctomaTosiorii. BurorosneHHs 3y00NpOTe3HUX KOHCTPYKILIH METOJ0M
KOMIT FOTEPHOTO MPOrPaMHOro (hpe3yBaHHS TapaHTy€ MAKCUMAJIbHY TOYHICTh i HAWBUILY
sxicTh BuKoHaHHA poOiT. [Iponec CAD/CAM (Computer Aided Design / Computer Aided
Manufacture) Bmingye B cebe OTpUMaHHS BUXITHMX JaHMX 3a JOMOMOTOI0 IH(POBOro
00’€MHOTO CKaHyBaHHsI, IepeAauy iX Ha KOMIT 10Tep Ta 00poOKyY 3 HACTYITHUM BUT'OTOBJICHHSIM
KOHCTPYKIIii HA aBTOMAaTUYHOMY CTaHKY, IKHI KePYEThCS TUM CAMUM KOMII IOTEPOM.
Knrwuoei cnosa: CAD/CAM, yugpose 06 emne ckanysanus, komn romep.

3 METOIO IiABUIIEHHS TOYHOCTI, HAAIHHOCTI
Ta 3a0e3MedeHHs ONTUMAIBHUX 0i0MEeXaHITHIX
BIIACTHBOCTEH CTOMATOJNIOTIYHUX KOHCTPYKIIii
Oynmu po3poOIeHi cucTeMu nuTiyBaHHS Kepa-
MIYHHUX 3arOTOBOK 3a KOMII IOTEPHOIO IpOrpa-
MO0 MeToqoM (pesyBanHs: cuctemu CAD/
CAM - Computer Aided Design /Computer
Aided Manufacturing (aBTOMaTH30BaHUHA JH-
3aifH/aBTOoMaru3oBaHe BUpoOHUNTBO). CTBO-
PEHHS TAKUX CHCTEM OYyJI0 BUKIIUKAHO TEBHUMU
BUMOTaMH JI0 GYHKIIOHATBHOCTI, 610CyMiCHOCTI
Ta €CTETUKH IPH MIKPOIPOTE3yBaHHI KyBaJIBHIX
3y0iB, a TAKOX HU3BKOIO MIIIHICTIO 1 CYMHIBHOO
010CyMICHICTIO allbTEpPHAaTUBHUX MarepialiB, y
TOMY YHCII amanbraM, KOMIIO3HUTIB Ta Pi3HHUX
cInIaBiB MeTaiB [1].

Bucoka kiiHidHa €QEKTUBHICTH CYMIIIBHO
kepamiuHux mikpompotesiB (90-100 %), suro-
toBneHux merogqoM CAD/CAM, miarBepmxeHa
HayKOBHMH JocCiijpkeHHsMu [2, 3]. Kepamiuni
MPOTE3M TOBHICTIO BiTHOBIIOIOTH aHATOMIYHY
¢dopmy 3yba i PyHKIiIO )KYyBaIBHOTO amapary,
aJIcKBaTHO (hOPMYIOTh OKJIIO31MHI Ta alpOKCHU-
MaJTbHI KOHTAKTH, MAIOTh 3HAYHO O1JIbIII BUCOKY
MIIHICTH 1 €PEKTUBHICTD, a TAKOXK (PYHKIIOHY-
I0Th Y TIOPO’KHUHI POTa MPOTATOM OLITBIIT TPHUBa-
yoro yacy. HaitHoBimIi TeXHOIOTIUHI PO3pOOKH
BiIKPFITH IIUISIX JJ1S1 IIMPOKOTO 3aCTOCYBaHHS hi-

tech marepianiB y cromarosnorii. BurotoBneHHs
3y0ONPOTE3HNX KOHCTPYKIIIH METOIOM KOMII ' FO-
TEPHOTO MTPOTPaAMOBAHOTO (Ppe3yBaHHS TapaHTYE
MaKCHMallbHy TOYHICTHh 1 HallBUIy AKICThb
BUKOHAHHS POOIT.

[pouec CAD/CAM nependavyae oTpuMaHHs
BUXIJHUX JJaHUX 32 JIONIOMOTOI HH(PPOBOTO
00’€MHOTO CKaHyBaHHSI, Iepeady iX Ha KoM 10~
TEep Ta 00pOOKY 3 HACTYITHUM BUTOTOBJICHHSM
KOHCTPYKIIii Ha aBTOMaTHYHOMY CTaHKY, SIKUi
KEePYEThCS THM caMUM Komil totepoM. OTixe,
IIOBHA CHCTeMa MOBWHHA BKIIOYATH TPH €IIe-
meHTH: 1) 3D (TOOTO TpUBHUMIpHHIT) CKaHEp;
2) KOMIT 10Tep, KU 00po0IIsIe iHpopMaIliro Ta
MOJIeNt0e MaiiOyTHiM mpoTes; 3) cTaHOK-aBTOMAT
3 KOMIT FOTEPHUM KE€pYBAHHSM, KU1 BUTOTOBIISIE
KOHCTPYKIIIfO.

VY cyuacHOMy TIporpaMHOMY 3a0e3reueHHI
st CAD/CAM-cucteMm 3’sBHJIaCh OMITis — Bip-
TyaJbHUH apTHKYIsATOp (prc. 1). Tenep cknanHi
MeXaHIYHI CUCTeMHU 3aMIHCHI Ha CydacHi KOM-
1’ FOTEPHI.

B ocTanHi poky HaA3BUYAiiHA yBara mpumi-
JISETHCS MTUTAaHHAM THATOJIOTI1, 0COOIMBO POOOTI
apTUKYIATOpa. 32 KOPJOHOM 3aCTOCYBaHHS aK-
ciorpadii # apTUKyIATOPIB YK€ aBHO CTAJIO
HOpMOIO. AJle 10 HEJJaBHBOTO 4acy BiJHOCHO
HOBI CAD/CAM-TexHONOTii HE AaBaiy 3MOTH
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Puc. 1. BipryansHuii apTUKYISTOP

noOyayBaT QyHKIIOHATBHI OKJF0311. Taka MoX-
JUBICTH 3’sIBUJIacs 30BCiM HenaBHO. Pobota 3
BipTyaJbHUM apTHKYJISITOPOM MOYWHAETHCS 3
MO3UIIOHYBaHHS MOJICNICH Y BIpTYyaIbHOMY ITPO-
cTopi aprukynstopa. Lle 3abe3medyerscs cka-
HYBaHHSM MOJEJeil Ha CIelliaNbHIN MiICTaBIIi,
AKa € CHeNH(IYHOI I KOXKHOI CHCTEeMH
apTUKYIATOPIB 1 3a0e3meduye HeoOXiaHe po3Ta-
IITyBaHHS MOJIEJIeH BITHOCHO IApHIpHOi Oci Ta
pizmeBoro ymopa. Po3ramyBaHHS Mojaenei
BiTHOCHO paM apTHKYJSATOpa MOXKE KOpUTyBa-
TUCS MaHyaJIbHO. [TicJisi IbOTO BCTAHOBIIOIOTHCS
IHIUBIyanbHI HAJAO0yJI0BH apTUKyIsTOpa (MO-
KyTh OyTH CTaHIAPTHUMH) Y BUIVISAAI KYTiB
Bennera, cyrmo60BOro nuisxy Ta BETHYHHH
MHUTTEBOTO OIYHOTO 3CYBY, & TAKOK PO3MIpY MPO-
Tpy3ii, peTpy3ii Ta 6okoBHUX pyXiB. I pamieHTOM
KOJILOPY aBTOMATHUYHO BiAMIYatOThCS OKITFO31HHI
KOHTAKTH, K KOPUTYIOTHCS TAKO’K aBTOMaTHIHO
200 MaHyaJlbHO.

ETanu BUTOTOBIIEHHS KOHCTPYKIIN 32 OTIO-
Moroto CAD/CAM po3rissHyTO Ha TpHUKIadi
po6otu amapara CEREC (puc. 2). Cnouarky
JiKap mpenapye MOPOXXHHHY IiJl BKIAAKY 3a

.

3araJIbHOMPUHHITOK METOIUKOIO, MICHs ILOTO
TOTY€ IOPOXKHUHY JI0 3HATTSI ONTUYHOTO BiZIOUT-
Ky. ONTHYHUM BiZOWTKOM HA3WBAIOTh TPUBH-
MipHe 300pa)XeHHS BiAIpernapoBaHoro 3y0a, ke
OTpUMYIOTH 3a nonomoroto kamepu CEREC.
SKicTb 300pakeHHs] KOHTPOJIOIOTH Ha MOHITOP1
amapara CEREC. 3 nporo nounHaeTbest oOyosa
MaiOyTHBOI BKJIAJKH JIIKADEM Ha €KpaHi KOM-
m’rorepa. CrovaTKy mepeMillyloTh TPHBUMIipHE
300paxkeHHs 3y0a B cucTeMy koopauHar. Jlikap-
oTIepaTop BigMidae MeXy IpenapyBaHHS 1 MAITIOE
HWKHIO MEXY BKJIIQJIKH, TICIIA I[LOTO T00YIOBY€
TiHil exBaropa 3y0a, IKUX He BUcTadae. B aBro-
MatraHoMy pexumi arapar CEREC 3Haxomnuth
i IPOMaTLOBYE JXyBaJIbHY BEPXHIO MEXY Bip-
TyanbHOI pecTaBpaitii. Cirig ykaszaru, 1o arnapar
CEREC He n03B0JIsI€ Bpax0OByBaTH 3yOH-aHTaro-
Hictu. Lleit HegodiK yCyHYTHH y HACTYNHHX
MTOKOJIIHHSX arapara, 110 J1a€ MOXKJIMBICTh CKaHy-
BaTH JKyBaJIbHY ITOBEPXHIO 3y0iB-aHTAarOHICTIB i
HaKJI/IATH 11 Ha PEeCTaBpallilo, KA MOJIEIIOETHCA.
[Ticns 3akiHYeHHS BCiX MOOYIOB JiKap-
oTIeparop BiIpaBisie BipTyalbHY pecTaBpalliro
10 TIaM’SITi (ppe3yBaIbHOTO arapara, BCTAHOBITIOE
Omox Matepiaiy, 3 sSKoro Oyae BimdpesepoBaHa
BKIagka. Uepes mMeBHUU Hac JiKap OTPUMYE
TOTOBY PECTaBpallifo, SKa MPUMACOBYEThCS B
MTOPOKHUHI poTa 1 (HIKCy€EThCS.
CAD/CAM-TexHONOTisl JO3BOJISIE OTPUMY-
BaTH KapKacH 3yOHHMX MpPOTE3iB HaWBUIIOI TOY-
HOCTI, MpeKpacHoi 6iocyMicHOCTI 1 Oe310raHHOT
€CTeTHKHU NPU BUCOKIM aBTOMAaTHU3allii mpaiii;
MaKCHMAaJIbHO BUKJIIOUYMBIIA HETOYHOCTI, 3a3/1a-
JIeTiJ(b TO0AYUTH MMOBHOIIIHHY MOJIENb 3yOHOTO
nporesa, mob sKHAWKpamie CIJIaHyBaTH caMm
mporiec npore3yBaHHA [4]. 3aBASKH KOMIT 0-
TEPHOMY MOJICITFOBAHHIO MOYKHA III€ JI0 TIOYATKY
pobotu mobaunTy, IKUM Oy/e BUIIIAL MaIlieHTa
3 HOBUMH 3y0aMH, 1 BUOpaTH ONITHMAJIbHUNA Ba-
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Puc. 2. BUTOTOBJIEHHS! OPTONIEIUYHNAX KOHCTPYKIIIH 32 TOMIOMOTO10 (hpe3yBajbHOTO anapara
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plaHT 30BHIMIHBOTO BUTISAY 1 YCTaHOBIEHHS
nmporesa.

3a nonomororo CAD/CAM-cuctemM MOXKHA
BHATOTOBHUTH MOOJIWHOKI KOPOHKH 1 MOCTOTIONIOH1
MPOTE3U MaJIoi 1 BEIUKOT IPOTSKHOCTI, TENeCKO-
MiYHI KOPOHKY, IHAWBiAyanbHI a0aTMEHTH IS
IMIUIaHTAaTiB, BiITBOPUTH TOBHY aHATOMIYHY
dbopmMy 1711 Mozieielt mpec-KepaMiku, 10 HaHO-
CUTBCA Ha KapKac (overpress), CTBOPUTH TUMYa-
COB1 KOPOHKH B IOBHUH Tpodink i pi3Hi Mogemi
IUIsl TATTA. MarepiajioM MOXke OyTH JTIOKCH]T
IUPKOHII0, TUTaH, KOOAIBTOXPOMOBHI CILIAB,
[UIacT™Maca, BiCK.

VY TNopiBHSAHHI 3 JUTTAM — TPAAUIIHHUM
METOJIOM BHUTOTOBJICHHSI KapKaciB, TEXHOJOT1is
CAD/CAM He BuMarae Taxkoi BUCOKOI KBalli-
¢ikamii i BeJIMKOTO AOCBiAY TEXHiKa, HE 3aliMae
Tak 6arato po60Joro yacy i 3arpar; mpu poOoTi
yCTaTKyBaHHs 3a0pyJHEHHS poO04Oi 30HH 3Ha-
9HO MeHmIe, HiK npu autTi. Kommieke CAD/
CAM Mosxe 00CITyTOBYBaTH OJUH TEXHIK, IO €
MepeBaro0 TEXHOJMOTIi.

o ocobnueux nepesar CAD/CAM BigHO-
CATHCS HAWBHINA TOYHICTH BHTOTOBJICHHS (Bia-
XHJICHHS po3MipiB 15-20 MkM nopiBHsIHO 3 50—
70 MKM TIpH JINTTi); BUCOKHH PiBeHb aBTOMa-
TH3amii mpamni (3a0maaKeHHsT podovYoro yacy
TEXHiKa OUTBII HiX B IT’STh pa3iB); BEIUKa MPO-
IYKTUBHICTB (10 120 on. y n1o0y); MOXKIIHBICTH
MO/IENTIOBaHHA Ha POoO0YOMY Mictli, a ¢ppe3yBaH-
HS — y BigjganeHoMy (pe3epHOMY LEHTpI;
ITUPOKHN CIIEKTP MarepiajiB, KOMIIAKTHICTh
ycrarkyBanHsa (CAD/CAM-komiuiekc 3aiimMae
mpuMiIeHHs miomero 10 KB. M).

Po3misitHeMo BUTOTOBIIEHHS KapKaca 3 JIOK-
cuIy IHUpKOHito y ¢pesepHomy neHTpi CAD/
CAM 10BHOT0 LHUKIY: TIICOBAa MOJECIb HAIX0-
IUTh 10 (pe3epHOro IEHTPa, CKaHY€ETbCS 3a
JTOTIOMOT OO CIICI[IaJIbHOTO IIPUCTPOIO (CKaHepa),
KU TIEpETBOPIOE iHPOPMAIIiFO PO 30BHIIIHIN
BUIVISIT MOJICHI B KOMIT FoTepHuid daiin. Jlani 3a
JOTIOMOT'0I0 CIIeLiajbHOI KOMII IOTEPHOT Mpo-
rpamu moznenmoBanus (CAD-momyb) Ha Mozeni
KOHCTPYIOIOTbCSI Kapkac, abaTMeHT, cympa-
cTpykTypa i T. A. [IporpaMa npomnoHye KOHCT-
PYKIIifO, @ TEXHIK MOXKe 3MIHIOBaTH iI pyXxaMmu
KOMII FOTEPHOT «MHILIKKY, IMITYIOUH PYXH JIeK-
Tpommnaresns, K Ipy MOJIEIIOBaHHI BOCKOBOI
KOMIIO3HMIIiT Ha rirncoBi momeni. Kpim Toro,
KOHCTPYKLIIO 3aBXKIH MOXKHA PO3IVISIHYTH B Oy/1b-
SAKOMY paKypci, «3HSATH» 3 MOJEIli, CIpoOyBaTH
BapiaHTH OOJIHIIOBAHHS, IIOMUBUTHCH OyIb-SIKUN

po3pi3. B pesyibTari qocsaraeTbes KapKac OnTH-
MaJibHOT KoHCTpyKii. [Ticns MonentoBaHHs (aiii
3 KOHCTPYKIIIEIO TIOCTYIae B OJIOK YITPaBIIiHHS
(hpesepHoi MammHH. 3aJeKHO BiJ BUOPaHOTO
Mmarepiaiy ¢ppe3epHa MallnHa BUITWITIOE (ppe3e-
pye€) i3 mabnoHa kapkac. Y pe3yibraTi OTpuMy-
€MO TPUBHMIPHY MOJIEIIb, SIKa CTBOPEHA paHiIe
Ha KoMIT toTepi. Skiio marepiaioMm OyB BUOpa-
HUAW JIOKCHJ IHUPKOHIIO micha (ppeslyBaHHS,
KOHCTPYKIIiA MOTpeOye CrikaHHs (armoMepartii).
Kapxkac i3 giokcuay IUPKOHIIO MOMIIIAETHCS B
CIleliaJIbHy arioMepaliifHy mid, y sSKid BiH
HaOyBa€e OCTaTOYHHUX PO3MIpiB, KOIbOPY Ta
MII[HOCTI.

Ha cporomHimHii qeHp Ha CTOMATOJIOrIY-
HOMY PUHKY npezacrasieHo 6araro CAD/CAM-
CHUCTEM, cepell SKMX HalOUIbIIUM MOMUTOM
KOPUCTYIOTHCS HACTYIIHI:

*+ CAD ESTHETICS (¢dipma IVOCLAR
VIVADENT, Jlixrenmiretin, 2007) — npu3HadeHa
JUIS. BUTOTOBJICHHS MTOOJMHOKHX KapKaciB, Cy-
MPaKOHCTPYKIIIH IMIUTAHTIB, KapKaciB MOCTO-
noJiOHNX MpoTe3iB GpoHTaIbHOI Ta OOKOBOI
JIUISHOK;

* CERCON ( ¢pipma DEGUSSA, Himeuuuna,
2003) — miist BUTOTOBJICHHS TiJbKH KapKaciB
MTOOJITMTHOKMX KOPOHOK 1 MOCTOITOAI0OHVX ITPOTE3iB
(hpoHTaAIEHOT 1 0OKOBOT AUISTHOK, 10 CKIa Ty KX
BXOZATH 4—5 eJIeMEHTIB;

* DIGIDENT (¢ipma GIRRABCH DENTAL,
Himeuunna, 2005) — 111 BATOTOBIIEHHS KapKaciB
a00 MOBHMX aHATOMIYHUX MOOJJMHOKHUX KOPOHOK,
MOCTOTOAIOHUX ITPOTE3iB MPOTSIKHICTIO y & ene-
MEHTiB, ppoHTaNbHOI Ta OOKOBOI HINSTHOK,
BKJIQJIOK;

* ETKON SYSTEM (¢ipma ETKON AG,
CUIA, 2009) — nns BUTOTOBJIEHHS KapKaciB
KOPOHOK 1 MOCTOIOAIOHMX TPOTE3iB 10 5 ene-
MEHTIB 13 IUPKOHIEBOI KepaMiKu i MOCTOTIOAI0-
HHX ITPOTE3iB i3 TUTaHy. [laHa cucTeMa 103BOJIsIE
BUKOPUCTOBYBAaTH OKCHJI ITUPKOHIIO, 30JI0TO,
TUTaH, KepaMiKy Ha OCHOBI OKCH]y aJIFOMiHiIO;

* EVEREST (dipma KAVO, HimeuuuHa,
2009) — y1s1 BUTOTOBJICHHS aHATOMIYHUX €JICMEH-
TiB TIPOTE3iB, MOCTOIIOAIOHINX MPOTE3iB, KOPO-
HOK 3 Pi3HHX MarepialliB;

* FIT CICERO (¢pipma ELEPHNT DENTAL
B.V., Tomnanmis, 2002) — mu1s CTBOPEHHS KapKa-
CiB, BKJIQJIOK THITY iHIJICH/OHIIEH;

* GN-1 (dipma G.C., Anonis, 2002) — ans
BUTOTOBJICHHS TOOJAMHOKUX aHATOMIYHHX KOPO-
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HOK, KapKaciB, BKJIAJIOK 13 TUTaHY, KEpaMiKu Ta
KOMIIO3HUTIB.

Takum yrHOM, BCTaHOBJICHA ITEpeBara CHCTe-
Mu CAD/CAM: Ginplua onepaTuBHICTD, SKa HE
norpeOye OTPUMAaHHS BiJOMTKIB 1 BUTOTOBJICHHS
TUMYaCOBHX KOPOHOK, THM CaMHM 3MEHIIYIOUN
co0iBapTicTh KOHCTPYKIIii [5]; Habararo BUIINH,
HiX TIpY pOOOTI 3 TPaIUIIITHIMH TEXHOIOT1IMH,
kocmetnuHui edekt. Cygacaa CAD/CAM no3-
BOJISI€ YHUKHYTH PSAY YCKIIATHEHb 1 HEIOMIKIB,

0 3YCTPIYAOTHCS MPH TPATUIIIHHUX METOIaX
TiKyBaHHA. Yci (pa3u BHpOOHUIITBA MpOTe3a 3a
Ii€I0 CHCTEMOIO aBTOMATH30BaHi 1 eKOHOMIIATh
yac Jrikaps i mamieHTa. [Ipu mboMmy MOXIIUBICTH
OyAb-SKOi TIOMIJIKH BUKJTIOYEHA, TaK SK CHCTe-
MO0 PEECTPYIOTHCS HABITh MIKPOHHI BIIXMJICHHS
BiJl 3aJ]aHUX TapaMeTpiB. 3aBASKU HACTIIBKU
TOYHIH METOMMI]I BUTOTOBJICHHS y Malli€HTa
HAaBITB IMICJISt TPHUBAIIOTO KOPUCTYBAHHS IPOTE30M
HE CIIOCTEPIraeThCs YCKIaIHEHb.
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M.A. Huozenvckuit, A.H. /lagvioenxo, H.B. I]eemkosa, B.M. Cokonoeckasn
POJIb KOMIIBIOTEPHBIX TEXHOJIOI'Mii BCOBPEMEHHOM OPTOINEJIUYECKON CTOMATOJIOI A

Hogeiimue TexHONOTUYECKUE pa3padOTKH OTKPBUIM MYTh JUIs IHPOKOTO MpuMeHeHus hi-tech
MaTepHasoB B CTOMAroNOrud. M3rotoBieHne 3y0OMpOTe3HbIX KOHCTPYKIHH METOIOM KOMITBIOTEPHOTO
IporpaMMupyemMoro (pesepoBaHusi TapaHTHPYET MaKCHMAllbHYIO TOYHOCTh U HaWBBICIIEE KA4eCTBO
BeInonHeHus: padoT. IIporiecc CAD/CAM (Computer Aided Design / Computer Aided Manufacture)
BMEIIIAeT MOyYCHUE BBIXOJHBIX JAHHBIX C MOMOILBIO HU(PPOBOro 00HEMHOTO CKAHUPOBAHUSI, IIepeaaTy
MX Ha KOMITBIOTEP K 00pabOTKY € MOCIIEAYOIINM H3TOTOBICHHEM KOHCTPYKIMH HA aBTOMATHYECKOM CTaHKe,
YIPABISIEMOM TEM KE KOMITBIOTEPOM.

Knwueswvie cnosa: CAD/CAM, yugposoe 06vémnoe ckanuposauue, KOMNbiomep.

M.Ya. Nidzelsky, A.N. Davydenko, N.V. Tsvetkova, V.M. Sokolovskaya
A ROLE OF COMPUTER TECHNOLOGIES IS MODERN ORTHOPEDIC STOMATOLOGY

The newest technological developments opened a way for the wideuse of hi-tech materials in
stomatology. Guarantees making of dentoprosthetic constructions the method of the computer programmable
milling maximal exactness and the greatest quality of implementation of works. Process of CAD/CAM
(Computer Aided Design / Computer Aided Manufacture) contains for itself the receipt of weekend of
data by means of digital by volume scan-out, transmission of them on a computer and treatment with the
next making of construction on an automatic machine-tool that follows the same computer.

Key words: CAD/CAM, digital by volume scan-out, computer.
Hocmynuna 28.10.13
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