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OLIHKA 3MIH FTEOMETPUYHUX NAPAMETPIB CUJTIKOHOBUX
3YBEHUX BIABUTKIB BHACNIAOK BMJIMBY XIMIYHOIO TA
MIKPOXBWJIbOBOIro METOAIB AE3IH®EKL|Ii 3A OMOMOrow
3D TEXHONOTIA

HauioHanbHnin MeguyHnia yHiBepcuTteT iMm. O. O. Boromonbus, m. Kuis

B paHomy KniHiko-nabopaToOpHOMY [OCHIAXKEHHI
OLiHIOBaNM BMIMB ABOX METOAIB Ae3iHdeKLUii B Pi3HMX
pexumax Ha 06’€MHi 3MiHU CUNIKOHOBUX 3yOHUX Bia-
OWTKIB Ta BUFOTOBJIEHMX 3a HMMW FiNCOBUX MOAENEN,
MOPIBHAHO 3 HE3MIHHMMW MapamMeTpamu MaacTMaco-
BUX Marictep-mogenein (NMMM), 3a ,ONOMOro TpuBK-
MipHOro 6e3KOHTaKTHOro Jla3epHOro ckaHepa Ta npo-
rpamMHoro 3abesaneyeHHs.

KnioyoBi cnoBa: cunikoHoBi BioOWTKK, Trinco-
Bi MoAeni, TPUBUMIPHE CKaHyBaHHS, XiMiyHa [OEe3iH-
dekuia, MikpoxBuaboBa Aes3iHdekLisa, nnacTmacosa
MarncTep-mMoaenb.

Cratta € dparmeHTOM amcepTadii Ha Temy: «Kni-
HikO-nabopaTopHa OLjiHKa BMJIMBY XiMIYHOIO Ta MiKpO-
XBUIbOBOIO METOAIB Ae3iHdeKLii Ha reoOMeTpUYHI na-
pameTpu 3yOHUX BiOUTKIB».

Bctyn. 3a paHumMm psay aBTOpPIiB Ha AKiCTb Ta
TOYHICTb BiAOUTKIB BMMBAE BEMKA KiSbKiCTb XiMIYHUX
Ta ®isnyHMX GakTopiBs, LLLO MOXE NPU3BOANTN OO0 HEra-
TUBHUX Hacnigkis [6-11].

[na BMBYEHHS BNACTUBOCTEN OTPUMAHUX 3yOHUX
BiAOUTKIB €OMHOIr0 CTaHOAPTY, HaXaslb He iCHYE, TOMY
ON9 IXHbOro A0CNIAXKEHHS HaMaratoTbCs 3aCTOCOBYBa-
T cneujanbHi nabopaTopHi MeToamn, roNIOBHOK METOI0
SKUX € OOCSrHEeHHS MaKCUMasibHOI iMiTauii KiHIYHMX
YMOB OTPUMAaHHS Binoutka [4].

Mpwn aHanisi nitepatypu, My 3BEPHYNN yBary Ha Te,
L0 BiNbLUICTb aBTOPIB 411 BU3HAYEHHSI 3MiH FeOMEeTpPUY-
HUX napameTpiB BiOOWUTKIB Ta BUrOTOBIEHUX 32 HUMU
rincoBnx Mogenen BUKOPUCTOBYIOTb LUTAHMENb LIMPKYSb
abo mikpockon. Tak camo i Mv B nonepeaHix nabopartop-
HUX AOCNIOXEHHAX YCNILLHO BUKOPUCTOBYBann YBM-21
(Carl Zeiss, Himewunna) [2]. OgHak, Tam ge moBa nae
NPO KAiHIYHI OOCAIMKEHHS, Ha Hall NOorns4, 3py4Hille
KOPUCTYBATUCHA Cy4aCHUMU ckaHepamu. be3koHTakTHe
nasepHe ckaHyBaHHS OO’ekTiB sBNSE COOOI0 HOBITHIO
TEXHOJOTII0 | € NOTYXXHUM IHCTPYMEHTOM, A03BOSISOHU
3HaNTK Nigxig, Ao 3aBAaHb, BUPILLEHHSA SKUX iHLUMK Me-
ToOoamu yTpyaHeHe abo NpoCcTo HEMOoXJIMBeE. [5]

MeTa pgocnipKeHHs — BU3HA4YeHHs1 06’ EMHUX 3MiH
3yOHUX BIiOUTKIB, OTPMMaHWX CUTIKOHOBUMN MaTepia-
namu, BHacnigoK BMMBY XiMIHHOIO Ta MIKPOXBUIIbOBO-
ro Mmetoais AesiHdekuii, METOAOM TPUBUMIPHOIO CKa-
HYBaHHS FiNCOBUX MOAENEN.

Marepianun i metoan. 1nsa BM3Ha4YeHHSA 00’ EMHUX
3MiH BigOUTKIB, OTPMMaHMX CUNIKOHOBMMW MaTepiana-
MW, BHACIAOK XiMIYHOrO Ta MiKPOXBU/IbOBOrO METOLIB
3He3apaxeHHs 3 MMM Bcboro otTpumano 270 BinduTkiB
3 naacTtmacosux manctep mogenen (MMM) 5 pisH1Mm
cunikoHoBuMKU maTtepianamun: Stomaflex (Spofa Dental,
Yexisa), Express (3M, HimeuyunHa), Speedex (Coltene,
Whaledent), Ctomasig (AO «Ctoma», YkpaiHa), Zeta
Plus (Zermack, ITanis). Bci Biodbutkn oTpnmMyBanu 3rig-
HO KNiHIYHUX peKkoOMeHaaLir, HagaaHNX B iIHCTPYKLLSX BU-
pob6HukiB (1ISO 4863). Ans oTpUMaHHS TOYHWUX BioOUTKIB
BNUKOPUCTOBYBaNM CTaHO4APTHI meTanesi nepdopoBaHi
Ta KepaMiyHi BinOUTKOBI NOXKU.

Micna oTpuMaHHA BIOOUTKM nNpoOMMBaNMUCa nif,
MPOTOYHOIO BOOOID MNPOTArOM 2 XB. Ta PO3NOAins-
JINCA Ha Tpynu B 3aNeXHOCTI Big, METOAy Ta pexumy
3HE3aPaAXEHHS.

[na ximiyHOro MeToay 3He3apaxeHHs BiobUTKIB B
AKOCTI Ae3iHdekTaHTiB 06paHo:

1. Cypdatioc MNMpemiym UA (TOB «[le3aHT», Ykpai-
Ha). B sakocTi gitoumx pevoBuH: N-(3-amiHonponin)-N-
nopeunnnponax-1,3-pgiamin - 4,59-5,61; gupeumnaun-
METUNAMOHII0 XxNopua 2,25-2,75; LOMOMIXHI PEYOBUHN:
HeioHHi MAP, xenaTHuii areHT, perynsatop pH, 6apBHuUK,
apomaTtnsaTop, iHwWi GyHKUiOHaNbHI AOMIlLKKM, BOga —
0o 100%. [3].

2. «AHiocenT AkTuB ( Laboratoires Anios, ®paHLuis).
Cknap, 3acoby, BMICT gjtodix peqyoBuH, Mac %: nepkap-
OoHaT Hatpito — 42,3 — 51,7; TeTpaaueTuneTuneHan-
amiH — 22,5 — 27,5; 4eTBEPTMHHI aMOHIEBI CNONYKN —
2,1-2,6;;B0oaano 100,0 [1].

[na uboro metony 3He3apaKeHHs BUKOPUCTOBYBA-
I NacTMacoBi EMHOCTI, TOBLUMHA LWIApPy PO34MHY Hag,
NnoBepXHeto 3aHypPeHMX BiabuTkie 6yna He meHLwe 1 ¢cMm,
PO34YMH roTyBanu 3rigHO pPernamMeHTy Ta MeTOOAUYHUX
BKa3iBOK 0OpaHux aesiHdekuinHux 3acobis [1, 3].

Ona  MIiKpOXBUNBOBOIMO METOOY 3He3apa’KeHHs
B dKOCTI mxepena HBY-eHeprii Hamu BMKOPUCTAHO
HBY-niy momeni MW87HR &ipmn «Samsung» (Iis-
neHHa Kopes); yacTota BMMNPOMIHIOBAHHS MarHeTpo-
Hy — oikcoBaHa 2450 MIu; nacnopTHa MOTYXHICTb
MarHeTpoHy — 850 BT; AMCKPETHICTb 3aBAaHHsS Mo-
TyXXHOCTi — 10%. [Ina nnaBHOrO perynioBaHHS NOTYX-
HocTi HBY-BMNpOMIiHIOBAHHA BUKOPUCTOBYBaNM ycTa-
HoBKY «m-YHOANEHT» (nateHT Ha BuHaxig N2 102663
Big 25.07.2013) [2].
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Puc. 1. OuudpoeBaHi etanoHHi maiictep-mogeni: MMM Ne 1 (a), MMM Ne 2 (6).
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Puc. 2. BcTaHOBJIEHHS MJIOLWMHU, A BiACiYeHHS NOTPiGHOT AINAHKM ANg NOpPiBHAHHS (a); BUpi3aHuit dparMeHT
Mopaeni Ansg noaanbLIOro BUKOPUCTaHHS (6).

[na cunikoHOBKMX BiAOUTKIB, KOXHA A0CHiaXKyBaHa
rpyna cknaganacb 3 54 aBOLLIApPOBUX BiAOUTKIB, OTPU-
MaHuX ABOdA3HMM METOLOM 5 pi3HMMKU MaTepianamMmu:
B | rpyni — KOHTPONbHINM, BIAOUTKN HE Nignaranv Bnau-
BY AesiHdekuji i yepe3 1 roamHy nicnsa ix oTpuMaHHs
3a HUMU BigamBanuch rincosi mogeni; B Il rpyni — Bia-
OUTKN 3aHyploBanMcb ABOKpaTHO B 0,25% po3yunH
«CypdaHioc-lMpemiym» 3 ekcnosuuieto 15 xB. LLopasy;
B lll rpyni — B 2% po34unH «AHiocenT AKTMB» 3 eKCNo3u-
uieto 15 xB., Tak camo, Agiyi; B IV rpyni — BioduTkM 3He-
3apaxyBannucb B kamepi HBY neyi 3 BUKOPUCTaAHHAM
ycTtaHoBku «m--YHOALEHT» npu noTyxHocTi 486 BT
npotarom 10 xB. — «nnaBHWiA cyxuin» HBY pexunm; B V
rpyni — BiobuTkM 3He3apaxyBanunce B kamepi HBY neui 3
BUKOPUCTAHHAM yCTaHOBKU «m-YHOALEHT» B eMHOCTI,
HaMOBHEHI AMCTUNBOBAHOIO BOOOD MPWU MOTYXHOC-
Ti 243 BT npotarom 10 xB. — «nnaBHMiA Bonoruins HBY
pexum; B VI rpyni — BigOUTKN 3He3apaxyBasv TakoX B
HBM neui, ane B eMHOCTI, HanoBHeHiIl 0,05 % po34mHOM
«AHiocenT AKTUB» MpPW MOTYXHOCTi 425 BT, npoTarom
4 XB., 3 BUKOPUCTAHHAM YCTaHOBKN «M--YHOAOEHT» —
«MnaBHUIN KOMBIHOBaHUIM ekcnpec» HBY pexxum. Oppa-
3y nicnsa gesiHdekuii BigduTKM NpoMMBaNNCE MPOTSAromM

3 XB Mif, NPOTOYHOK BOAOHD, @ MOTIM 3a A0MNOMOrol
BiOpocTonuka Sunburst (MiBaeHHa Kopes), 3rigHO iH-
CTpyKuji BMpoOHuka rincy Fuji Rock — cuHTeTM4HuiA
cTomMarosioriyHui cyneprinc 4-ro knacy (GC, AnoHis),
rincosi mopeni BigavBanu y ChiBBigHOWEHHI 20Mn
Boau /100 r rincy.

Yepes 1 roamHy nicnsa kpucTanisawii rincy nposoau-
N CKaHYBaHHS BigUTUX FiNCOBUX MOLENEN Ta eTaloH-
HUX BUNpPOoGyBanbHMX wWwabnoHie MMM (nnacTtMacoBux
MancTep-moaenen) 3i CTPYKTYpOBaHUM MiACBiYyBaH-
HSIM 32 LONOMOIOI0 TPUBUMIPHOro 6€3KOHTaKTHOr o na-
3epHoro ckaHepa DAVID SLS-2 ( DAVID Vision Systems
GmbH, Himeuunna).

BinckaHoBaHi mopeni y ¢dopmati obj. exkcnopTty-
Banu B rpadivyHuii pepaktop Geomagic Studio 2013
(«Geomagic inc», CLUA) ona BupisaHHa @parmMeHTiB
(3y6iB), ix 3icTaBNEHHS 3 penepHUMM TOHKAMMU i iBEHTUY-
HUMKN dparmeHTamu (3y6iB) NiacTMacoBuUX MakcTep-
Mopenein ans po3paxyHky 06’eMHUX 3MiH (puc. 1-4).

Pe3ynbTaTu [OCAiIAXEHHS Ta TX 0OroBOpeHHs.
BukopucTaHi B faHOMy SOCAILXKEHI CUNIKOHOBI MaTepi-
anu, 3a CBOIMM BNACTUBOCTAMU CUJIbHO BigpISHAANCSA
OOVH Bif, OOHOro, 4epes ue, no-pisHoMy 3MiHIOBaINCA
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Puc. 3. NMepeHoc pparmeHTy rincoBoi MoAesni HUXXHbOI LLenieny Asis NOpiBHAHHS (a), ONTUYHEe HakKafaHHA Ta o6pi-
3aHHq rincoBoi moaeni 3a ¢parmeHToM (eTanoHHol maictep-moaeni) MMM Ne2 (6)).

TppbRoa s

Toupansn T romsmnss 47 444
Daspwenss ey

Fpagurancras wowa -

6 \oau..sa

o

Timmasat 10w Ot ¥ 10D .r
"

Puc. 4. BusHaueHuii 06’em okpeMo BupisaHoro ¢pparmMeHTy rincoBoi mogeni y Burnagi «MPEMOJIAPA» (a); y Burnagi

«MOJIFPA» (6) (3HU3Y), NOPIBHAHO 3 06’€EMOM iAEHTUYHOro PparmMmeHTa eTaNoOHHOI MaiicTep-moaerni (3sepxy) (a, 0).

Fincoesa mopaens BianuTa 3a BiaOUTKOM, oTpUMaHuMm 3 A-cunikoHoBoro matepiany Express, 3 Il pocnigxysaHoi rpynu
(a); 3 C-cunikoHoBOro marepiany Zeta Plus, 3 | pocnigxxyeaHoi rpynu (6).

i 06’€MHI XapakTepUCTUKM OTPUMAHUX BiAOUTKIB, TAKOX
MeTOAN | pexmMn aesiHdekuii He 0a4HaKOBO BNMBaNU
Ha HUX.

3rigHo npencTaBneHnx 06’eMHUX 3MiH pparmMeHTiB
rincoBUx MoZenen y BUMsAj enemMeHTiB 3ybHOro psay:
«Monsapy», «[pemonsapy», «lkna» Ta «Pi3usa», B Tabnuui
Ta giarpami, MoxHa 3p00buTY Taki NPUNYLLLEHHS:

3MiHM 06’eMiB B JocnigxyBaHuUx rpynax 4 Buais
Bin6uTKiB (OKpiM Stomaflex) He ogHakoBi, ane craTuc-
TUYHO [OCTOBIPHUX PO3BiXKHOCTEN He Byno 3adikco-
BaHO MixX HuMK, p>0,05 (5%). OgHak, 6yna nomive-
Ha 3aKOHOMIPHICTb 3 npmBoAy GiNbLIOro Y MEHLLOro
BMJMBY TOrO YW iHWOro metoay, abo BUKOPUCTAHOrO
pexnmy gesiHdekuii Ha 3MiHM 06’eMHUX NapameTpiB
BinOUTKIB, OoTpuMaHux 3 C-CUNIKOHOBUX MaTepianis:
Stomaflex, Speedex, Zeta Plus, a TakoX BiTYN3HSAHOIO
A-cunikoHoBoro matepiany Ctomasia,. Mpu ubomy, 3miHM
B8 II-lll rpyni, B pe3ynbrati ABOKPATHOrO 3aHypltOBaH-
HS B PO34YMHU XIMIYHUX Oe3iH(DEKTAHTIB 3 €KCNO3ULLIED

15 xB., B cepegHboMy, Ha 0,2% 6inblLue crnpsMoByBa-
nnCb B BiK 3MEHLLEHHS (ycaakun) HixX BiaxuneHHs B IV-VI
OOCnioKyBaHUX rpynax, ane CTaTUCTUYHO OOCTOBIPHO
ue He nigTBepaunocb, p>0,05 (5%). BukntodyeHHam
Oynu 3miHu B Il rpyni BinGUTKIB, oTpUMaHux 3 Stomaflex,
AKi 6yNM CTaTUCTUYHO OOCTOBIPHO BiNbLUi HiXX BioXUneH-
He B | Ta IV gocnigxysaHin rpyni, p<0,05 (5%).
MopiBHSAHO 3 ABOKpPATHUM 60 XBUAMHHMM 3aHyplo-
BaHHAM, BUKOPUCTAHUM Yy MOMepeaHiX AO0CHiOKEHHSX
[2], npn 15 XBUAMHHOMY OBOKPATHOMY 3aHYpPIOBaHHI
cnocTepirann NOMITHI, CTaTUCTUYHO AOCTOBIPHO MEHLLI
3MiHM PO3MIPIB BiAOUTKIB, OTpMMaHnx 3 C-CUNiKOHOBUX
maTtepianie Stomaflex Ta Zeta Plus, p< 0,05 (5%).
HaTtomicTb, MeToa MiKpOXBWUIbOBOI Ae3iHdeku;ji, 3
BUKOPUCTAHHAM YCTaHOBKU «m-YHOaleHT», npu Bu-
KOPWUCTaHi «MNaBHOIMO CyXOro» Ta «MJIaBHUX BOJIOMMNX»
pPEeXnMIB 3 eKCro3uLLieto, B cepenHbomy Big, 4 no 10 xB.,
B XXOOHIN AOCNiOXYBaHil rpyni 5 BUAiB CUMIKOHOBUX Big-
OU1TKiB, HE 3MiHIOBaB 06’EMHI NapaMeTpu TakUM YUHOM,
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Tabnuua
%]) 3y6iB rincoBux

mopeneii (3V+A5V)%, Bignutux 3a Big6butkamu 3 cunikoHOBUX mMartepianis, Wo nepe6yBanu nig BNAMBOM
pisHuUX meTopiB Ta pexumiB gesiHcekuii, B nopiBHAHHI 3 06’emamu 3y6is MIVIM. P<0,05 (5%)

yacTuu 3y6ie rincossx mopened sig MMM, 8V, ¥)

of'emia

BigHocwe sim

'g Po3nopain BiaGUTKIB Ha rPynu B 3aNeXHOCTi BiA, MeTOAyY Ta peXxumy Ae3iHekuil
E Il rpyna — xim. . IV rpyna - HBY+ Vrpyna-HBY+ Vlrpyna - HBY+
’ Il rpyna — xim. p » « » « »
© I rpyna — [es3-uia B . U-YHoaleHT” npu U-YHpa[leHt” B U-YHoaleHT” B eM-
= > . . nes-uiae 1% . . .
m 'z 6e3 BnaunBy 0,25 % po34uHi A noTyXHocTi 486 BT | emHoCTi 3 actnnbo- | HocTi 3 0,05 % po3uu-
= o5 T ; ) po3uuHi AHiocenT .
g E [ nesiHdekuii Ha CypdaHioc- A npotsirom 10 x8. — BaHOIO BOJOIO Npu HOM «AHiocenT AKTUB»
I ) . KTVB 3 eKCno3un- o o . )
PR § BiAOGUTKN. Mpemiym» 3 ekc- . «[TABHUI CYXUin» NOTYXHOCTI 243 BT | npu noTyxHocTi 425 Br,
Sag : uieto 15 xB.
= o e 5, nosuuijeto 15 xs. HBY pexum npotarom 10 xB. npOTArom 4 xs.
S2EF| ov || A, | v [ a, | ov [ a, | v || A, | v || A, | o || a,
i:g)l(wA- 1,110 | £ 0,306 | 1,756 | = [ 0,300 | 1,695 | + | 0,302 | 1,062 | + | 0,287 | 1,293 | + | 0,307 | 1,343 | =* 0,303
EXPRESS | 0,840 | £ |0,302| 0,919 | + (0,301 0,834 | +| 0,300 | 0,802 | = | 0,295 | 0,931 | £| 0,293 | 0,790 | 0,300
SPE-
EDEX 1,123 | £ 10,297 (1,294 | + | 0,298 | 1,326 | + | 0,302 | 1,109 | + | 0,299 | 1,234 | + | 0,309 | 1,031 + 0,305
mamg | 151 | £ [0:307 | 1.911| = [0.313| 1,978 | = | 0310 | 1653 | = | 0316 | 1613 | = | 0,296 | 1590 | = | 0,300
ZETA
PLUS 0,500 | = (0,300| 0,877 | = [0,309| 0,796 | + | 0,296 | 0,590 | + | 0,292 | 0,636 | = | 0,304 | 0,716 | = 0,300
Hiarpama
Terpaakual cepennl sinnocal riaxmwacana of'emie RoporkoBRX YacTuH 3yGie rimcornx Mmopeacii, Biamrax 2a C§ A- I
OBV BTN, 0 mepely Basn ni B nsom piansx Meronin vy sresindecnii, n o TIMVIME .
2,5

STOMAFLEX
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SPEEDEX

CTOMABIA

ZETA PLUS
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wob ue O6yno CTaTUCTMYHO [AOCTOBIPHO MOMITHO,
p>0,05 (5%). Takox, npn BukopuctaHi HBY metoay, B
3aN1eXHOCTI BiO, pexmnMy, CKOpo4yBaBCs 4ac eKCcrnosu-
uii BinGuTKIB Big, 3 0O 7 pasiB, NOPIBHAHO 3 pexumamu
MeToay XiMIYHOrO 3He3apaxeHHs, Yepe3 Te wo HBY
eHeprisa npoHvkana B TOBLLY BiadbwuTka, i He 6yno Heob-
XiOHOCTI ABOKPATHOI0 3HE3apaXXeHH4 NiC/is OTPUMaHHSA
KOXHOrO MOoro wapy.

TakMM 4YMHOM, 3rigHO pes3ynbTaTiB AOCHIAXEeHb, 3
95 % BMNEBHEHICTIO MOXHA 3POOUTU MPUMYLLEHHS NPO
6€e3MeyHiCTb BUKOPUCTAHNX METOAIB Ta PEXUMIB 3HE-
3apaxeHHs Ha 06’ eMHI NapamMeTpy BUKOPUCTaHUX Y 00~
CRnigKeHi ABOLLIAaPOBUX BiAOUTKIB, OTPUMaHNX 3 CUNIKO-
HOBMX MaTepianis, okpiMm, Stomaflex, ona akmnx, Ha HaL
nornsag, HeobxigHo abo obupaTy iHLWi ePEKTUBHI XiMiYHI
ne3iHpeKTaHTU, B PO3YNHU SKUX BIOUTKM MOTN 3aHY-
proBaTUCb 3 ekcrno3uuieto meHwe 15 xB., abo B3arani
BiAMOBUTUCb Big, METOAY XiMIYHOI Ae3iHDeKL;i.

BucHoBku. MeToa, TPUBUMIPHOIO CKaHyBaHHS [0-
3BOJIMB OTPUMATK BUCOKOTOYHI LMPPOBI Moaeni, Npo-
BECTW iX Bi8yasibHY OLHKY B Pi3HMX MowMmHax, 3a 4o-
MOMOIO0 NMporpamMmun rpadivHoOro pegakropa oTpumanm
06’eMHi 3MiHM OkpemMux dparmeHTiB (3y6iB) rinCcoBuUX
MOLENEN, LWNFXOM MOPIBHAHHSA 3 BXe BioOMUMWU eTa-
JIOHHUMW 06’ EMHUMU OAHUMW.

MeToga ximidHOi gesiHdekuii 3 ekcno3uuieto 15 xB.
He BrJMBaB CYTTEBO HA PO3MipV CUNIKOHOBMX BioOUT-
KiB, MOPIBHAHO 3 KOHTPOJIbHOIO IPYrolo, Of4HAK 3rigHO
pernameHTy Ta METOOUYHUX BKA3IiBOK MO BMKOPUCTAH-
HIO 00paHUX XiMIYHUX Oe3iH(PEeKTaHTIB, AN 3HULLLEHHS
0co06MBO Hebe3neyHux BipyciB Ta 6akTepili HeOOXiAHO
rotyBati poboyi PO34YMHN 3 BUCOKMMW KOHLIEHTpPALLsA-
MU, a 3 UMM NOB’A3aHO 30iNbLUEHHSA BUTPAT Ha OaHUiA
MEeTOof, a TaKoX MiABULLYETLCS LKIAMBICTb A8 Meauy-
HOro nepcoHany.

MeTton MikpoxBUIbLOBOI Oe3iHdekLUii, 3 BUKOPUC-
TaHHAM YCTaHOBKM «M-YHOALEeHT», nMpu BUKOPUCTAHI
«MaaBHOMO BOJSIOroro KOMGIHOBAHOIr0O eKCNpec» Pexmmy
3MEHLUYE BUTPATU Ha gopori 3acobu aesiHdekuii npu
NPUroTyBaHHi pO60YNX PO3UMHIB 3 MAJIMMUN KOHLIEHTPA-
uigMmun. Lle MOXnNMBO Yyepes NOTPINHY A0 Ha NAaTOreHHY
Mikpodopy, a came: XiMidHy, TEPMiYdHY, a TakoX MiKpO-
XBUNbOBY. Takox HBY meTon gae mMoxnumBicTb B3arasni
06xoanTUCh 6€3 XiMiYHUX Oe3iHPEKTAHTIB, BUKOPUCTO-
BYIOUM 3BMYANHY OMCTUIBOBAHY BOAY Ta Yac ekcrno3uuii
10 xB.

MepcnekTMBu noganblwmx pocnigkeHo B no-
JanblnX OOCNIOXEHHSAX aBTOPU MAaHYIOTh BU3HAYUTH
Ta OUIHUTW BMJIMB METOAIB XiMI4YHOT Ta MIKPOXBUIIbOBOI
nesiHdekuii Ha reoMeTpuyHi napameTpu 3yOHUX Bif-
OuTKiB, OTPUMaHMX 3 noniedipHMx matepianis.
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OLLEHKA U3MEHEHWUA FrEOMETPUYECKUX MAPAMETPOB CUJINKOHOBbIX 3YBHbIX OTTUCKOB
BCNEOCTBUE BJIMAHUA XUMWUYECKOIo Uu MMKPOBOJIHOBOIO METO40B AESUH®EKLIUUA C MOMO-
LLibIO 3D TEXHOJ1OIMIA

Hecnpsabko B. ., LeBuyk B. O.

Pesiome. B naHHOM KIMHUKO-NabopaTopHOM UCCEA0BaHMM OLEHVBANN BIUSHUE ABYX METOAOB Ae3VHpEK-
UMM B pa3HblX peXrMax Ha 06beMHbIE N3MEHEHNS CUITMKOHOBBIX 3YOHbIX OTTUCKOB U OT/IUTLIM MO HAM TMNCOBbIX
MOZENEN, B CPABHEHMN C HEM3MEHHBIMU NapamMeTpamu ninacTtMacoBbix Mactep-mogenen (NMMVIM), ¢ nomoLubio
TpexmepHoro 6€3KOHTAKTHOro N1a3epPHOro CKaHepa 1 NPorpaMHoro o6ecneyeHus.

KnroyeBbie cnoBa: CUNNKOHOBbIE OTTUCKM, FMMNCOBbIE Moaenu, 3, ckaHMpoBaHue, XumMmmyeckas Ae3nHdek-
LMs, MUKPOBOJIHOBASA Ae3MHPEKUMS, MAaCTEP-MOAEb.
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Evaluation of Changes of Geometrical Parameters of Silicone Dental Impressions Due to the Influence
of Chemical and Microwave Disinfection Method Using 3D Technologies

Nespraydko V. P., Shevchuk V. A.

This clinical and laboratory study evaluated the effect of two methods of disinfection in different modes at the
volume changes of polysiloxane dental impressions and plaster models poured from them, as compared to the same
parameters of plastic master models (PMM), using three-dimensional non-contact laser scanner and software.

To determine the volume changes of silicone impressions, as a result of immersion and microwave methods of
decontamination received 270 impressions from plastic master models (PMM) by 5 different polysiloxane materials:
Stomaflex, Express, Speedex, Ctomasig, Zeta Plus.

After receiving the impressions were washed under running water for 2 minutes and separated into the groups
depending on the method and mode of disinfection.

Surfanios Premium UA and Aniosept Active were chosen for immersion disinfection on silicone impressions as
the disinfectants.

For immersion disinfection used plastic containers, the thickness of the layer of solution above the embedded
fingerprint was at least 1 cm, the solution prepared according to the regulations and guidelines of selected
disinfectants.

For microwave method of decontamination as a source of microwave energy we used microwave oven Samsung
MW87HR. For smooth power control of microwave radiation used setting «<m-UNDADENT" (patent # 102663).

Each group consisted of 54 silicone impressions: the first group was control, the impressions were not subject
to disinfection; in the second group — impressions were immersed in a solution of 0.25% "Surfanios Premium” for
15 minutes each time; in the third group — impressions were immersed in solution of 2% "Aniosept Aktiv" for 15
minutes each time also; in the fourth group — impressions were disinfected in the microwave oven using settings «m
— UNDADENT" at 486W power for 10 minutes — “dry smooth” microwave mode; in the fifth group — impressions were
disinfected in the microwave oven and they were immersed in a container with distilled water using settings «m —
UNDADENT" at 243W power for 10 minutes — “wet smooth “ microwave mode; in the sixth group — impressions were
disinfected in the microwave oven and they were immersed in a container with solution of 0,05 % “Aniosept Aktiv”
using settings «m — UNDADENT" at 425W power for 4 minutes — “ wet smooth combined express” microwave mode.

The impressions were rinsed for 3 min. under running water after disinfection and then were cast plaster models
in the ratio of 20 ml of water / 100 g plaster according to the manufacturer’s instructions of Fuji Rock gypsum.
After crystallization the plaster models were scanned using DAVID SLS-2. Scanned casts exported in the graphical
editor Geomagic Studio 2013. There the teeth were separated from plaster models and the volume changes were
calculated as a result.

Research results processed by methods of variation statistics with the definition of medium size and its errors,
Student’s t test for multiple comparisons. Considered statistically significant value of P<0.05.

Volume changes in the II-lll groups, resulting in a double immersion in solutions of chemical disinfectants
exposure of 15 min. directed towards reduction (shrinkage) more than deviations in IV-VI study groups on average
0.2%, but significantly it was not confirmed, P>0.05 (5%). Except there were changes in the second group of
Stomaflex impressions, which were statistically significantly greater than the volume deviation in the studied | and
IV groups, P<0.05 (5%).

The method of the microwave disinfection using settings «m-UndaDent"” when used "dry smooth ", "wet smooth"
and “wet smooth combined express” have modes of exposure, an average of 4 to 10 min. In all researched groups
of silicone impressions that modes did not change volumetric parameters so that it was significantly noticeable,
p>0.05 (5%).

Immersion in solutions of chemical disinfectants with an exposure of 15 minutes did not affect significantly the
size of silicone impressions compared to the control group. But according to the regulations and guidelines on
the use of selected chemical disinfectants, especially dangerous to destroy viruses and bacteria is necessary to
prepare working solutions with high concentrations, but this is due to increased spending on this method, as well
as increased hazard to medical staff.

The method of the microwave disinfection using settings

«m-UNDADENT” when used “wet smooth combined express” mode reduces the cost of expensive disinfectants
in the preparation of working solutions with low concentrations. That is possible through a dual effect on pathogens,
namely chemical, thermal and microwave. Microwave method also makes it possible to dispense with all chemical
disinfectants using ordinary distilled water and exposure time 10 min.

Thus, according to the research results, with 95 % confidence we can make assumptions about the safety of
methods and disinfection regimes for volumetric parameters of used silicone impressions, besides, Stomaflex,
that, in our view, necessary to choose other effective solutions of chemical disinfectants in which they could be
immersed with exposure less than 15 min.

Keywords: silicone impressions, plaster models, 3d scanning, immersion disinfection, microwave disinfection,
master model.
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