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AHAJI3 METOAIB BUTOTOBJIEHHA NPOTE3A HOCA: NEPEBAIU I HEAOJIIKA

Buwymii geprxaBHui HaBYaJIbHNH 3aK/1ag YKpaiHn «YKkpaiHcbka MegunyHa cToMaTosIoriyHa akage-

Mmis», M. [MonraBa

AxTyanbHicTb

TpaBmaTuyHi gedektn obnuyuys 3asBuyanl ycy-
BalOTb XipyprivHum Wnsxom. Ane B okpemux Bunag-
Kax gedektn obnuyysa byBaroTb BENUKi, 30CepeKeHi
B LEHTpanbHii MOro 4actuHi (BepxHs Lienena, Hic,
opb6iTa), Wo He JO03BONSE OOCAITM BUCOKOTO €CTEeTU-
YHOro i (pyHKUiOHANbHOrO egeKkTy nuwe 3aBOsKu
nnacTtnyHMMm onepadiam. Kpim Toro, 3a HasgBHOCTI
npoTunokasaHb 4O OnepaTMBHUX BTpyYaHb AedekTu
0bnnyua 3akpuBatoTb npoTtesamu [1,2]. KnacuvHumm
BBaXaloTbCa 3anponoHoBaHi OKCMaHOM, a Takox
yaockoHaneHi Bapasoto i CtpenkoBcbkum, KocTyp i
MinsieBoto metoam [3,4], ski 3rogom Oynu NpURHATI
3a etanoH. lNopsg i3 HUMM CAD/CAM TtexHonorii
3HaxoadTb yce binblue 3acTocyBaHHS B opToneamy-
Hin cTomaTornorii [5,6], 30kpema i Npu BUrOTOBMNEHHI
npoTtesiB Byxa, Hoca, OpOiTU, BEPXHbOI Ta HWXKHbLOI
wenen [7].

MeTa i 3aBAaHHA Hawoi poboTu nonsaranu y Bu-
BYEHHI KOMM'IOTEPHUX TEXHOMOriA Ta MOPIBHAHHI 1X i3
KNacU4yHMMM MNpPU  BUTOTOBIIEHHI  LLIENENHO-NNLIEBUX
npotesiB, a Takox nepesar CAD/CAM TexHonorin ne-
pen TpaguuiiHMMM Ha NPUKNagi ekTtonpoTesa Hoca.

Marepianu i MeToau gocnigxeHHs

[ns 0OCArHEeHHA NocTaBneHoi MeTU i BUpPILLEHHS
3aBaaHHs 6yno Bu4yeHo CAD/CAM TexHormorii BUro-
TOBIEHHA nNpoTe3a Hoca [8,9,10] i nopiBHSAHO i 3 kna-
cnyHumm [1,2,3,4]. EcbekTnBHICTb NpoTe3yBaHHS OLi-
HIOBanNu 3a TakMMK KpUTEPIAMW: TOYHICTb OTpUMaHoOT
Mozeni 06nny4s, NpocToTa BUKOHAHHSA, TOYHICTb MO-
AenoBaHHA LWenenHo-nMueBoro npotesa, SKicTb i-
Kcauii Ta ctabinisauii, BigHOBNEeHHA dyHKLil, ecTeTu-
YHWUI BUrNAA.

Pe3synbTaTtn gocnigxeHHs

Ona nosHayeHHss CUCTEM aBTOMATU30BaHOMO
NPOEKTYBaHHSA B YCbOMY CBIiTi BUKOPUCTOBYETLCHA ab-
pesiatypa CAD (Big aHrn. Computer-Aided Design),
a Anga nosHadeHHs cUCcTem aBTomaTtmsadii BUpOOHML-
TBa - CAM (Bim  aHmmn. Computer-Aided
Manufacturing). Takum umHom, CAD Bu3Hauae ginsiH-
Ky reOMEeTPUYHOIr0 MOAENHOBaHHS Pi3HOMaHITHNX 06'-
EKTIB i3 BUKOPUCTAHHAM KOMMN'MOTEPHUX TEXHOJOTIN.
TepmiH CAM, BignoBigHo, 03Ha4yae aBTOMaTM3alilo
PO3B'si3aHHSA FEOMETPUYHUX 3adad y TEexXHOIorii Bu-
pobHMuTBa. B OCHOBHOMY Lie po3paxyHOK TpaekTopil

pyxy iHcTpymeHTa. Ockinbku Ui npouecu OOMOBHIO-
I0Tb OOWH OOHOrO, B fliTepaTypi YacTo 3yCTpidaeTbCs
TepmiH CAD / CAM. Interposani CAD / CAM cucTe-
MU - Lie MakCUMarnbHO HayKOMICTKi NpOAyKTH, WO Mo-
CTIlHO PO3BMBAIOTLCH | BKNIOYaOTb y cebe HOBITHI
3HaHHA B ranysi MogerntoBaHHA n obpobku maTepia-
ni. Mpouec CAD / CAM (Computer Aided Design -
Computer Aided Manufacture) oxonntoe oTpumaHHs
BUXIiOHMX JaHMX 3a 4ONOMOrow undposoro 06'eMHo-
ro cKaHyBaHHs, nepegady ix Ha Kommn'totep i 06pobky
3 NoAanbLUMM BUOTOBIIEHHAM Ha BepcTaTi-aBTomari,
KepoBaHOMY LIMM e KoMM'toTepom [5].

Y uinomy, Bci cyvyacHi CAD / CAM cucremu
CKnaparTbecs 3 3 efleMeHTIB:

1. TpuBumipHOro ckaHepa, npegcrtasneHoro abo
BHYTPILUHBOPOTOBOID KamMepok (KMiHIYHWIA BapiaHT),
abo nabopaTopHuMM (CTauioHapHMM) anapaTom Ans
CKaHyBaHHs1 Mofernen, obnmyys 4n poTOBOI MOPOX-
HUHW. MaiByTHIO BipTyanbHy Mogenb MOXHa OTpu-
MaTu He NuLle 3a AaHUMU CKaHyBaHHS, 1 3a KOMM'to-
TEPHOK TOMOrpamolo.

2. Komn'totepHoi mMoaentoBarnbHOI YacTuUHK, Npo-
rpamHe 3abe3neyeHHs Akoi go3Bonisie abo npocTe
MOZENoBaHHs BipTyanbHoi mogeni, abo BuKopuc-
TaHHA 6a3n gaHMx Npo cepeaHbOo aHaTOMIYHy byaoBy
3ybiB, 3yOHMX psagiB, Lienen, KiCTKOBOi OCHOBM Ta
M'SIKMX TKaHWH 0bnuy4s; MOXNMBE MOLENHOBaHHSA
XKyBanbHOi  MOBEpXHi 3  ypaxyBaHHAM  3y6iB-
aHTaroHICTiB KOHKPETHOro nawjieHTa 4Yu BiATBOPEHHSA
YLIKOMKEHOT AINAHKN 06nnMY4s  CMMETPUYHO 3i 340-
poBMM GOKOM.

3. ®pesepyBancHOro anapara, SikMin Moxe 6yTu
npeacTaBneHnin HacTinbHUM 6nokom i3 gBoma dpe-
3amu, 3gaTHUM BigdpesepyBaTi 1 BKIagKy Yn KOpo-
HKy, abo cTauioHapHuM anapaTom i3 noHag 20 dpe-
3aMu, 30aTHUM BUrOTOBUTM MOCTONOAiIGHWMI npoTes
0o 14 oguHuupb abo WenenHun Y nNuuUeBUn NpoTes.
3a xapaktepoMm ob6pobnioBaHMx Matepianie ui ana-
paTu MOXHa po3ginuTn Ha dpesepn 3BUYANHOI Ke-
pamiku, pesepun TBepAol kepaMikm W yHiBepcarbHi,
3[aTHi 3 Ay)Xe BMCOKOK TOYHICTIO BUFOTOBUTM NPOTE3
i3 NnacTuky, meTany i BCiX BUAIB kepaMiyHUX matepi-
anis [5,6] .

CyyacHux mMeTofiB BUrOTOBIIEHHSA NpoTe3a Hoca 3
BukopuctaHHam CAD/CAM — TexHOomorin 3anponoHo-
BaHO kinbka [8,9,10]. Onsg NOpPIBHAHHA KNACUYHUX i
CyyYacHux meTogiB B Tabn.1 HAaBOOUMO BMIOTOBIIEHHS
ekTtonpoTe3a Hoca metogamu |.M. Okcmana i C. Ko-
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cyniHa [10].

Tabnuusi 1

OCHOBHI eTanu BUroToBMEHHS NpoTe3a Hoca
3a .M. OkcmaHom

OCHOBHI eTanu BUroToBNEHHS NpoTe3a Hoca
3a C. KocyniHum

1. 3HATTA BigOMTKa 06nMYYs

2. CTBOpEHHS BOCKOBOI penpoaykLii npoTesa Hoca

3. Mpumipka 1T 3 ypaxyBaHHAM YHKLiOHaNbLHOro

dopMyBaHHS KpaiB
4. Mipbip Konbopy NpoTe3a B NPUCYTHOCTi XBOPOro
5.TincyBaHHsA BOCKOBOI penpoayKLii npoTe3a Hoca
B KIOBETY
6. 3amiHa BOCKy Ha nnactmacy.
7. 3'eaHaHHs NnpoTe3a Hoca 3 ONPaBO OKYNSAPIB
3a 4ONOMOro0 LWTUMTIB Ta NacTMacy XonoaHoi
nonimepwmaadii

1.Komn'toTepHa Tomorpama obnuyys nauieHTa
2.0nTuyHe ckaHyBaHHs abo BUTAr 3 6a3n aaHnx parmeHTis
0Co0M NMAMHN - «QOHOpay
3.CyMilLeHHS enekTPoHHMX MoAaenen QinsHOK ocib «aoHopay
i nauyieHTa 3 po3pobkoto Mogeni npoTesa
4.Pospobka npec-popmn ANs BiANMBaHHS BOCKIBKA
(BOCKOBOI MoAeni) npoTesa
5.Po3pobka nporpam ans Bepcrata 3 UK
ONs BATOTOBIEHHS npec — chopmu.
6.BurotoeneHHst npec-dopmmn Ha BepcTari 3 UMK
7.3anoBHeHHs nNpec-opMM BOCKOM Mifg, TUCKOM
8.IMpumMipka BOCKiBKM No HagpykoBaHin Ha 3D - npuHTepi
mMozeni o6nuyus
9.BurotoBneHHs 3a BOCKIBKOK r'yMOBOi chopmu
10.BunusaHHs cMniKOHOBOro NpoTesa B ryMOBii hOpMi

lMopiBHIOIOYN BULLEHABEAEHI MeTOAM BUIOTOB-
NIEeHHSA NpOTe3y HoCa, BApTO 3a3HAYUTU, LLO TOYHICTb
TPMBUMIPHOI Mogeni obnmMyuys 3Ha4yHO BULLA, HiX
OTPUMAaHOI 3a BigOWUTKOM 06nUM4YYsa. Agpke rinc CTBO-
PIOE TUCK HA M'SKi TKaHWHWM 0BNMYYs, oTpUMaHa Mo-
Oenb Mae noxubky, wo He 3abesnedye LWinbHOro
npunaraHHa npotesa o Wkipu 0bnuyyd. Kpim Toro,
He BpaxOBYETbCHA MNiQOATNMBICTb M'AKMX TKaHWH. 3a-
CTOCYBaHHS NporpamMHoro 3abeaneyeHHs ons mope-
NBaHHA NpoTesa, CTBOPEHHHA npec—(opM Ha CTaH-
Kax i3 YMCNOBUM NPOrpamMHUM KepyBaHHSM CYTTEBO
CMpOLLYy€E MPOLEC BUFOTOBMEHHS i MAHOCWTbL MOro Ha
AKICHO HOBWIA piBeHb. BHyTpilWwHA 4YacTuHa Hoca
CTBOpEHa 3 ypaxyBaHHSAM HAsSBHOCTI MOBITPSHMX Ka-
Hanie. HagpykoBaHa Ha 3D - npuHTepi mogenb 06-
nny4sa 03BOSISIE SKOMOra TOYHile BUKOPUCTaTU BCi
MOXIMBI PeTEHUiMHI NYyHKTW Ans pPO3MilleHHs ene-
MeHTIB pikcauii npoTesa, a TakoX 3acTocyBaTu B
poni (PiKCYyIOUMX eNeMeHTIB iMMMaHTaT 3 MarHiTHUMK
BnactmeBocTamMu. [poTes KpinuTbCsa Ha cneujanbHi
MarHiTHi 3aMKu, SKi O3BONSAOTL MNErko Haknagatu i
3HiMaTV NpoTes.

BucHoBOK

Cyuachi CAD/CAM cunctemmn 0o3BOMsSOTb BUFOTO-
BUTK Oyab-AKOI CKNagHOCTI LWenenHo-nmuesi npore-
31, B TOMY 4uCni 1 ekTonpoTe3 Hoca, 6e3 3acTocy-
BaHHSA TpaguuinHux metonis. besnepeyHi nepesarun
CAD/CAM cuctem - Le iXHA BUCOKa NPOAYKTUBHICTD i
NPELM3INHICTE BUFOTOBMEHNX KOHCTPYKUIN. 3MeHLy-
€TbCS KiNbKiCTb BiABiQyBaHb 3aBASIKM BUKOPUCTaHHIO
ONs NPUMIPKKU | KOpeKLii BOCKIBKM NpoTe3a, BUrOTOB-
neHoi Ha 3D-npuHTepi Moaeni obnuyysa nauieHTa.
BoaeTtbcs 3ab6e3neunMTn MakCMManbHO TOYHE i KOM-
dopTHE NpuUNsaraHHa nNpoTesa Hoca o obnuyyd. He-
[onikn - gopore obnagHaHHA i BUcoka cobiBapTicTb
npoTesis..
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Pe3rome

Mpouec CAD / CAM (Computer Aided Design - Computer Aided Manufacture) oxonntoe oTpymaHHSa BUXia-
HUX JaHWX 3@ JONOMOrol LMcpoBOro 06'eMHOro CkaHyBaHHs, nepeaady ix Ha komn'totep i 06pobky 3 nogane-
LM BUrOTOBMNEHHSIM Ha BepcTaTi-aBTOMaTi, KepoBaHOMY LM e koMn'toTepom. MopiBHIOKUM KNacu4Hi Ta cy-
YyacHi MeToan BUrOTOBMNEHHS MpoTe3a Hoca, BapTO 3a3HaYNUTU, LLO TOYHICTb TPUBMMIPHOT Moaerni obnmyys 3Hay-
HO BMLUA, H>XXK OTpUMaHOI 3a Bigbutkom 06nmyysa. 3actocyBaHHA NporpamMHoro 3abesnedeHHs ons MOAerntoBaH-
HS1 NpoTe3a, CTBOPEHHS nNpec — hOPM Ha CTaHKax i3 YACMOBMM MPOrPaMHMM KEPYBAHHSM CYTTEBO CMPOLLYIOTb
NpoLec BUrOTOBMNEHHS i NiJHOCATb MOrO Ha SKiCHO HOBWIA piBeHb. CyyacHi CAD/CAM cuctemun 03BOMSOTE BU-
roTOBWTU LLEnenHo-nmueBi NpoTesn Byab-aKkoi cknagHocTi 6e3 3acTocyBaHHA TpaguuinHux meTogdie. beanepe-
yHi nepeBarn CAD/CAM cuctem - iXHA BMCOKA MPOAYKTMBHICTb i MPEUMSINHICTL BUFOTOBIIEHNX KOHCTPYKLN.
Heponikn - Benuka BapTicTb 06nagHaHHs i npoTesis.

Knro4oBi cnoBa: npoTe3 Hoca, KOMM'tOTEPHI TEXHONOTI.

Pesome

Mpouecc CAD / CAM (Computer Aided Design - Computer Aided Manufacture) BkntoyaeT B cebs nonyyeHue
NCXOAHbIX AaHHbIX C MOMOLLLIO LIMPOBOro 06BEMHOrO CKaHWpOBaHMWs, nepegayy ux Ha KoMmnbtoTep u obpaboT-
Ky C mocrnegyloLwmmMm U3roTOBfIEHMEM Ha CTaHKe-aBToMaTe, YNpaBnsieMOM 3TMM e KomnbtoTepoM. CpaBHuBas
KnaccumyeckvMe 1 CoBpeMeHHble MeTOAbl U3rOTOBIEHMS NpoTe3a Hoca, CTOUT OTMETUTb, YTO TOYHOCTb TPEXMep-
HON MoZenun nuua 3HauMTenbHO BbILLE, YeM MOMyYeHHOW No oTnevaTky nuua. NpumeHeHre nporpammHoro obe-
cneyeHuss AnNs MOAENMPOBaHUS NpoTesa, cosfaHwe npecc-hopM Ha CTaHKax C YUCNOBBLIM MPOrpaMMHbIM
ynpasneHneM CyLeCTBEHHO YMNpOLLaT NPOLIECC U3TOTOBIEHNSA N MOAHMMAIOT €ro Ha Ka4eCTBEHHO HOBBLIN YpO-
BeHb. CoBpemeHHble CAD / CAM cuctembl NO3BOMSAIOT U3rOTOBUTb YENHOCTHO-NULEBLIE NPOTE3bl M0OON CNoX-
HOCTK 6e3 NpMMeHeHus TPaanUMOHHbIX MeToaoB. HecomHeHHbIM npeumywectsom CAD/CAM cuctem SBnSA0T-
CS UX BblCOKasi NPOU3BOAUTENBHOCTb M NPELM3NOHHOCTb U3rOTOBMEHHLIX KOHCTPYKUMIA. HepoctaTky - 6onblias
cToMMOCTb 06opyaoBaHMsA U cebecToMMOCTb NPOTE30B.

KnroyeBble cnoBa: NnpoTe3 HOca, KOMMbIOTEPHbIE TEXHOMOMNW.
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PRODUCTION PROSTHETIC NOSE FOR CAD / CAM TECHNOLOGY: ADVANTAGES
AND DISADVANTAGES

L.B.Yerys
Summary

Traumatic defects individuals tend to remove surgically. If there are contraindications to surgery, facial
defects, similar prostheses. CAD / CAM technologies are increasingly used in prosthetic dentistry, including the
manufacture of artificial limbs ear, nose, orbit, upper and lower jaw. The purpose and goal of our work was to
study computer technology and compared them to the production of classic maxillofacial prostheses and
benefits of CAD / CAM technology in traditional prosthetic nose, for example. As an example, comparison of
classical and modern production methods. Our result ektoprotezu nose and proposed methods are 1.M.Oksman,
S.Kosulyn.The main stages of manufacturing prosthetic nose for .M.Oksman1. Remove the print of the
face. 2. Create a prosthetic nose wax reproductions. 3. Location of functional edges. 4. Selection of color in the
presence of the implant patient. 5. Gypsum wax reproductions prosthetic nose in a container.6. Replacement of
wax on the plastic. 7. Connection prosthetic nose with frame glasses using pins and plastic cold polymerization.
The main stages of manufacturing prosthetic nose S. Kosulin1. CT scan of the patient's face. 2. Optical
scanning or pulled from the database fragments of the human person - "donor". 3. Combining electronic models
plots person "donor" and the patient with the development model of the prosthesis.4. Development of the press
- molds for casting oil paper (wax model) prosthesis. 5. Development of programs for CNC machines for
production of press - forms. 6. Production of press - forms on CNC machines. 7. Fill in the press - forms wax
casting. 8. Fitting oil paper over printed in 3D - printer models face. 9. Production of rubber for oil paper form.
10. Draining silicone rubber prosthesis in shape.

Comparing above listed methods of making prosthetic nose, it should be noted that the accuracy of three-
dimensional model of the face is much higher than that obtained by the reflection face. After plaster creates
pressure on the soft tissues of the face, the resulting model has an error that no longer provides a snug fit of the
prosthesis to the skin. The use of simulation software prosthesis, creating press - forms in stalls with numerical
programmed control simplifies the manufacturing process and elevates it to a new level. The inside of the nose
created taking into account the presence of air channels. Printed in 3D - printer model lets face as accurately as
possible using all possible retention points for placing elements denture. and use as fixing elements implants
with magnetic properties. The prosthesis is attached to the special magnetic locks that make it easy to apply
and remove dentures.

Conclusion. The current CAD / CAM systems can produce any complexity maxillofacial prostheses,
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including ektoprotez nose, without the use of traditional methods. The apparent advantage of CAD / CAM
systems is their high performance precision manufactured designs. Reduce the number of visits the patient
through the use of and correction for fitting prosthesis made oil paper printer model on Zd face patient. The
application of CAD / CAM - technology can provide the most accurate and comfortable fit prosthetic nose to the
skin. Disadvantages include only the high cost of equipment and the cost of dentures. The current CAD / CAM
systems can produce any complexity maxillofacial prostheses without the use of traditional methods. The
apparent advantage of CAD / CAM systems is their high performance precision manufactured designs.
Disadvantages include only the high cost of equipment and the cost of dentures.
Key words: prosthetic nose and computer technology.
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