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AHHoTanus. B HacTosmee Bpems ommyOIMKOBaHO MHOXKECTBO HAYUHBIX CTATEH O BIMSIHUY CTEPHIN3AAN
Ha PEeXYIIYI0 CIHOCOOHOCTh IHAOAOHTHYECKOrO MHCTpyMeHTa IIporeccsl aBTOKIAaBUPOBAHUS M XUMHUYECKOH
CTEPHIM3AINN HE TIPOXOIAT OECCIEIHO, OHN CTAHOBATCSA MPUYNHAMHU BOSHUKHOBEHHUS KOPPO3HUH, a TAKXKE MeXa-
HUYECKUX MHUKPOIIOBPEKACHUH HHCTPYMEHTA, YTO NPUBOJIUT K YXYAMECHUIO PEXYIIEH CIIOCOOHOCTH U K OTIIOMY
9H/IOJJOHTHYECKOTO HHCTPYMEHTa BHYTPH KaHaia 3yba. UToObl npexynpeauTs Hogo0HbIe HCXOAbI, OBLTH IIPOBE-
JICHBI PS/T UCCIICAOBAHUM C IIETBI0 M3YYNTh IPOLECCHI, MPOUCXOIAIINE MPH XUMHUYECKOH U (QU3HUIECKOH cTepH-
mu3anuy. CaMbIM pacrpoCTpaHEHHBIM METOJIOM (DPM3UUECKOM CTEPUIIN3AIMH SIBIISETCS aBTOKIABUPOBAHUE, ITPO-
BeZieHHe OoJiee YeM IATH LUKJIOB 3HAUUTENBHO YXYIIIAeT PEXYLIYI0 CIOCOOHOCTh MHCTPYMEHTA, TaKOW MHCT-
PYMEHT HEOOXOIUMO YTHIN3UPOBaTh. [ moacuéra UKIOB U MOHHTOPUHTA CTEIICHH M3HOIIEHHOCTH HHCTPY-
MEHTa CTOUT UCIOJNB30BaTh SafetyMemoDisk («Pomamikuy). [Ipu Xumudeckoil cTrepuin3aliu HHCTPYMEHT I10-
Ipy’kaeTcs B arpeCCUBHYIO CpEIy, YTO MOXKET NPHBECTU K Pa3IMYHBIM BHAAM KOPPO3UH HIOJJOHTUUYEKOTO HH-
CTPYMEHTa, B CBSI3H C YEM €ro MOBTOPHOE MCIIOJIB30BAHHE CTAHOBUTCS HEBO3MOXKHBIM. B KkadecTBe CTepUIIH-
3YIOLIEH CpeJlbl Yallle BCEro UCHOIb3YETCsl pacTBOP TMIOXJIOPUTA HATPpHs KOHLEHTpauuen 4,5-5,25% . Ilomumo
KOHIICHTPAIIMX pPacTBOpa Ba)XKHBIM ITOKa3aTeNIeM TaKoke ABIsercs ero pH. Yuénsie us University of Vigo npoBenu
PSZ OMBITOB U MIPHIIUIN K BBIBOJY, UYTO CHIKEHHE pl pacTBopa 10 10, 2¢ MOMOIIBIO COISHON KUCIOTHI TO3BOJIUT
JIOCTUTHYTh KOPPO3UIHYIO CTOMKOCTh HHCTPYMEHTA yxke mocie 20c ¢ MOMEHTA IOTpYyKEHHs B PACTBOP, IPH TOM
YTO NPH MOTPYKEHUH MHCTPYMEHTa B PAaCTBOP C MCXOIHBIM pH-12,3 cranmnoHapHOE COCTOSHHE HE OBLIO J0C-
TUrHyTO Aaxe mocie 6000c co BpemeHH norpyxkeHus. Heckoibko Ipyrux mccieloBaHUM NMPUIUIA K BBIBOIY,
YTO TaK)ke HEOOXOAUMO COOIII0IaTh KOPOTKUE TIEPHOJIBI MOTPYKEHUsI HHCTPYMEHTa B PacTBOP, 3TO MPEAyIpeK-
JlaeT BOZHUKHOBEHHE TIOBEPXHOCTHOM Koppo3uu. Taxke yueHsle u3 denepansHoro yHuepcurera XKyu-nedopa
YTBEPAMIIH, YTO TEPMOOOPAOOTKa MHCTPYMEHTA Nepe]] XUMHUECKON CTePIIIN3aIlel He BINAET Ha KOPPO3UITHYIO
CTOHKOCTh MHCTPYMEHTA. B 3aKill04eHHe CTOUT OTMETHUTh, YTO HEOOXOAMMO TUIATEIHHO MOAXOIUTH K BBHIOODPY
9HJIOJIOHTUYECKOTO HHCTPYMEHTA, UCII0JIb30BaTh TOJIBKO ITPOBEPEHHBIC KOMIAHUH-U3TOTOBUTEIH.
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POTaAIIOHHBII HHCTPYMEHT, KOPPO3Hs

NEGATIVE EFFECT OF STERILIZATION PROCESSES ON THE CUTTING ABILITY
OF ENDODONTIC ROTARY INSTRUMENTS
(Review article)

S.A. DUNAEYV, E.V. PROKHOROVA, A.V. AFANASYEVA, Z.A. ULYASHEVA, V.V. BORISOV,
I.G. PUSTOKHINA

Dentistry Institute named after N.E. Blokhin. E. Borovsky Institute of Dentistry,
LM. Sechenov First Moscow State Medical University, Ministry of Healthcare of Russia,
Trubetskaya str. 8, p. 2, Moscow, 119991, Russia, e-mail: karapeta@yandex.ru

Abstract. At present, many scientific articles have been published about the effect of sterilization on the
cutting ability of endodontic instruments Autoclaving and chemical sterilization processes do not pass without a
trace, they cause corrosion as well as mechanical microdamages of the instruments, which lead to deterioration
of cutting ability and to breakage of endodontic instruments inside the tooth canal. To prevent such outcomes, a
number of studies have been conducted to examine the processes involved in chemical and physical sterilization.
The most common physical sterilization method is autoclaving, more than five cycles significantly degrades the
cutting ability of the instrument and the instrument should be discarded. SafetyMemoDisk ("Daisies") should be
used to count the cycles and monitor tool wear. During chemical sterilization, the instrument is immersed in an
aggressive environment that can lead to various types of corrosion on the endodontic instrument, making it im-
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possible to reuse. The most commonly used sterilizing medium is sodium hypochlorite solution with a concen-
tration of 4.5-5.25%. In addition to the concentration of the solution, the pH of the solution is also important.
Several experiments conducted by scientists at the University of Vigo concluded that by lowering the pH of the
solution to 10.2 with hydrochloric acid, corrosion resistance could be achieved after only 20 seconds of immer-
sion, while immersion in a solution with an initial pH of 12.3 meant that the tool would not reach steady state
even after 6000 seconds of immersion. Several other studies have concluded that it is also necessary to observe
short periods of tool immersion in the solution, this prevents the occurrence of surface corrosion. Researchers
from the Federal University of Jouy-de-Fore also confirmed that instrument heat treatment before chemical steri-
lization does not affect the corrosion resistance of the instrument. In conclusion, it is important to choose endo-
dontic instruments carefully and use only reputable manufacturers.
Keywords: sterilization, endodontics, endodontic instrument, autoclaving, rotary instrument, corrosion.

AkTyajabHocTh. CTeprmin3anus SHI0AOHTHYECKIX WHCTPYMEHTOB HE00XO0MMa JJIsl €r0 MMOBTOPHOTO HC-
nonb3oBaHus. CTepHIM3AIMIO TPOBOJAT C LIENBI0 YHHYTOKEHUS! BCEX MHUKPOOPraHW3MOB, BUPYCOB M CIIOp, a
TaKXKe MMpeIoTBpalleHne nepekpecTHrIX nHpeknuii [19, 20]. [Ipomecc creprmu3aiy BKIOYaeT B ce0s1 HECKOIb-
KO 3TaIloOB: MPEABAPUTEIHHYIO CTEPHUIM3ANNIO, CYIIKY, YIaKOBKY, TEIUIOBYIO CTEPWIM3ALNI0 U XpaHEHHE CTe-
pUIBHOTO MHCTpYMEHTa. OIHAKO XUMHUKO-MEXaHMYeCKasl IMOATOTOBKA, MPOIEAYPHl OYHCTKH, XUMHUYECKas Je-
3UH(EKINSA ¥ CTEPUIN3ANNI MOTYT CIUIBHO BIIMSITH HA MEXaHWYECKHE CBOWCTBA WHCTpyMEHTa. MHOTHE Hcciie-
JIOBATEINN MUIIYT O, HETATHBHOM BIIMSHUH CTEPIUTH3AIMH Ha PEXYIIYI0 CIOCOOHOCTh YHAOTOHTUIECKOTO HHCT-
pymenra [16, 20-23].

[Tepen TeM, kak MpoBecTH 0030p CTOMT OTMETUTH, YTO OOJIbIIAs YacTh MCCICAOBAHUI HanpaBJIeHbl Ha
W3y4YEeHUE BIIMSHUS aBTOKJIABUPOBAaHMS M HCIIOJIB30BaHHE pPAcTBOpa THIIOXJIOPHTA HATPHS HA MEXaHUUYECKHE
CBOMCTBA U KOPPO3UIHYIO CTOMKOCTh 3HIOAOHTHYECKOT0 HHCTpYMeHTa [15-25].

Yuéusie u3z University of Vigo, pOBOIUIN OLICHKY KOPPO3HMOHHOMN CTOMKOCTH Hukeab-mumanoswix (NiTi)
SHJIOJIOHTUYECKUX POTAI[MOHHBIX HMHCTPYMEHTOB, IOTPYKEHHBIX B 5,25% pacTBOp ecunoxiopuma Hampus
(NaOCl). TIpoBens psim SKCIIEPUMEHTOB, OHH MPHIILTH K Pe3yibTaTy, YTO MOTEHIHANT Koppo3uu cruiaBa NiTi
JIOCTHT TTaCCHMBHOMW oOjactu mpuMepHo depe3 20 ¢ mocie morpykeHus B pactBop ¢ pH 10,1. ITocne storo Ha-
YaIFHOTO TIEPHOJIa TIOTSHITHAI OCTABAJICS CTa0MIBHBIM, YKa3bIBasi HA TO, 9TO ObLIA JOCTHTHYTa CTaOWIbHAS Hac-
cuBanusa. OxgHako npu pH 12,3 cTamuyoHapHOE COCTOSHUE HEe OBLIO JOCTHUTHYTO naxe mocie 6000 ¢ BpeMeHH
norpyxxeHus. Takum 00pa3oM, cIuTaB He ObUT YCTOHYHB B 3TOH Cpelie ¢ TOUKHU 3pCHHUS KOPPO3UHU, MOKHO CIEIaTh
BEIBOJI, YTO Ollaromapsi CHIKEeHUIO pH cpenbl (B HCCIIeIOBAaHIH HCIIOIB30BaIach CepHas KUCIO0Ta) ObLIa JOCTHUT-
HyTa KOPPO3UOHHAs CTOUKOCTH Nili SHIOOHTHYECKOT0 HHCTpyMeHTa [18].

Taxke IPOBOAUINCH UCCIECNOBAHUS KOPPO3UNHOW CTOMKOCTH IIPU XMMHYECKOH CTEpUIM3aLUU JHJIO-
JOHTHYeCKUX (aiyioB, M3TOTOBICHHBIX M3 HepyaBerolieil cranu. [IpoBens psn 3KCIEPUMEHTOB, YYEHbBIE W3
Department of Endodontics, Faculty of Dentistry, Ankara University, IpUIILIA K BBIBOJaM, uTO pacTtBop u3 0,2%
XJIOPTEeKCUANHA TIIIOKOHATa, 5,25% NaOC| u XnopupoBaHHOHN cofpl ¢ eudpoxcuoom kanus (KOH) BBI3BIBAIOT
CIJIBHYIO KOPPO3HIO Ha TOBEPXHOCTH BRIOPAaHHBIX (hailsIoB U3 HeprkaBeromei cranu [7].

HUccrnenoBatenu u3 bpasunmm cpaBHUBAIN KOPPO3HOHHYIO CTOMKOCTH TepMOOOpaboTaHHBIX (Reciproc n
WaveOne) u HeTepmooOpaboTaHHEIX (ProTaper u Mtwo) CBEpX3IaCTUIHBIX HUKEIh-TUTAHOBBHIX YHIOJOHTHYC-
ckuX (hailiIoB IpH TOTPYKEHUH B 5,25%-HBII pacTBOP THIIOXJIOPHUTA HATPHUS, PE3yIbTATHI UCCIICAOBAHHS TTOKA-
3aJM YTO TPH3HAKH KOPPO3UH HAONIOJAINCh KaK B TEPMOOOPaOOTaHHEIX, TAK U B HETEIIOOOpPaOOTAaHHBIX Ha-
mTbHUKaX. 13 oneHmBaeMbIx (aitnos WaveOne (TepmooOpaboTtansslii ¢aitn) u ProTaper (Heteruoo0paboTaH-
HBIN (paiia) mokasajiu caMyr HU3KYIO KOPPO3HOHHYIO CTOWKOCTH [15].

IToxoxee uccie0BaHue MpoBeia rpymnna yuéusix u3 Department of Endodontics, School of Dental Med-
icine, University of Pennsylvania w EliteDentalClinic, OHW TIpOBeJIM CpaBHEHHE JBYX Ipymi (aiiioB pasHbIX
Mapok. JIBa HeTermoo0paboTaHHBIX HUKENEBO-TUTAHOBLIX (aiina (NiTi) ProTaper, BioRace v Tpu TepMooOpa-
6otannbix Qaiina NiTi VortexBlue, TRUShape u EdgeFile X7 6butn niorpyxensl B 4% NaOCl ua 5, 10 u 20 muH,
a Taoke Ha 1, 6 u 24 4. VccrnenoBaTenu NPHUIILIH K ClieayromemMy BoiBoay: dhaiinel EdgeFile X7 u TRUShape
MPOSIBIISIIOT OOJBINYI0 KOPPO3MOHHYIO CKIOHHOCTE K NaOCl invitrojaem Qaiinel  BioRace, ProTaper wu
VortexBlue mocne mymtensHOro morpyskeHnst B 4% NaOCI. OnHako Ooiee KOPOTKHE TEPHOJBI IOTPYKEHNS,
KOTOpBIe 0oJiee TOYHO MPUOIIKAIOTCS K KIIMHUYECKUM YCIOBHSIM BO BPEMs TepaIiy OJJHOTO KOPHEBOTO KaHaia,
MOT'YT HE MTOKa3bIBaTh IOBEPXHOCTHYIO KOPPO3HIO BO BCEX IKCIIEPUMEHTAIBHBIX rpynmax [17].

B cBoto ouepens uccnenosatenu u3 School of Mining and Metallurgical Engineering, National Technical
University of Athens olleHMBaJIV MNTTUHIOBBIE U IIEJEBbIe KOPPO3HOHHBIE XapaKTEPHCTHKU 3HIOJIOHTHUECKUX
HaIWIBHUKOB U3 HepkaBetomeh cmanu (SS) pasuwix craBoB (Mani, AISI 303 SS, DentsplyMaillefer, AISI 304
SS u NiTi) B uppurannoHHbIX pactBopax R-EDTA n NaOCI, v npuIian K BEIBOLY, YTO HU OAWH MaTepHaj HE
MOJIBEPIKEH ILEJIEBOM U MUTTUHIOBOM KOppo3uu. M3 3TOro ciieiyer BBIBOJ, YTO JaHHBIE MaTE€PUalIbl PHUIOIHBI
JUTSI I3TOTOBIICHUS DHIOJTOHTUYECKIX HHCTPYMEHTOB [25].

AHanu3upys naHHbeie U3 36 craTteit, rpynma uccneaoBareneit uz School o f Miningand Metallurgical En-
gineering, National Technical University of Athens npuiiia K BEIBOIY, YTO H3MeHEHUS B 3()(HEKTUBHOCTH PE3KH,
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MPOUCXOJAT MOCJIE IISITH LUKJIOB CTEPUIM3ALMH C TOMOIIBIO aBTOKIIABa, ISl COXpaHEHUs () (PEKTUBHOCTH PE3KH
KOJIMYECTBO LIUKJIOB aBTOKJIABHPOBAHUSIHEIO0DKHO OBITh Oosbiie 5 [20]. [y mojcyeTa HUKIIOB aBTOKJIaBUPOBa-
HUS PEKOMEHIYeTCs UCTIONb30BaTh SafetyMemoDisk («PoManikmy), IX MOKHO TIO/IBEPTaTh CTEPIIIN3AINH, Ona-
rofapst My MOXKHO BECTH KOHTPOJIb H3HOCA HHCTPYMEHTA.

Kopposus — 310 mporiecc pa3pynieHUs] MeTasa, OCPEACTBOM €T0 OKHCIICHHMS, TP CTEPHIN3AINN BO3-
HUKHOBEHHUIO KOPPO3HMH OOJbIIE BCETO CIOCOOCTBYET MOTPY)KEHHE HHCTPYMEHTA B XKHIAKYI0 cpexy. Ilpn xumu-
YECKOW CTEpHIN3AL BOSHUKHOBEHHE KOPPO3UH MOXKET MPOBOLMPOBATH COICP/KAaHNE BEIIECTB-OKUCIUTENEH, a
IIPY aBTOKJIABHPOBAHUH — COYETAaHNE JICHCTBHS Mapa P BHICOKOH TEMIIEpaType.

Jns npodmilakTHKM KOPPO3UHM CTOWT THIATENLHO NPOCYIIMBATh WHCTPYMEHT IIOCIE CTEpWIIM3aluH, a
TaKKe MPOU3BOAUTH OTPAHMYECHHOE KOJIWYECTBO LUKIIOB CTEPHIIH3ALIUH.

3akirouenune. Jlenas BHIBOABI U3 MMPOaHAIM3UPOBAHHBIX CTAaTei, MOKHO YTBEpKAaTh, YTO Hauboiee yc-
TOWYMBBIM K KOPPO3HMHU SIBIISIETCS POTALMOHHBIA MHCTPYMEHT HM3TOTOBJIEHHBIN M3 NiTi cruiaBa M pa3iM4YHBIX
CIIaBOB HeprkaBeroliel cranu. Takke IpH aBTOKIABUPOBAaHUM HEOOXOIUMO BECTH YUET LMKIIOB CTEPUIIU3ALINH,
MOCKOJIbKY IOCJIE KaXJIOTO LUKJIA HHCTPYMEHT NMpHoOpeTaeT HeoOpaTUMbIe MEXaHHYECKUE U3MEHEHHS U 110CIIe
5 npKiIa He PeKOMEHAYeTCS K HCIIONB30BaHM0. [logcdyeT NUKIOB MOKHO BECTH, HCTONB3ys SafetyMemoDisk
(«Pomamkmu»), nX MOXHO TOJBEPraTh CTEPWIN3AINN, Oaroaaps 4eMy MOKHO BECTH KOHTPOJIb H3HOCA HHCTPY-
MCHTAa.
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