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AHanus punsmnko-xmmmyeckom 3¢ppeKTUBHOCTH
NnpUMeHeHUs bnokepamMmmyeckmx cunepoB
B SHAOA0HTUYECKON NpaKTUKe

3.C. Xa6aase, 1O.A. TeHepanoBaq, 1. A. Heropeaosa, P.P. UIcmanaos, E.C. LLinagesa

PeAepPAAbHOE FTOCYAQPCTBEHHOE OBTOHOMHOE ODPA30BATEABHOE YHPEXAEHME BbICLLETO OBOPA30BAHMS
«Poccumckum yHMBepCHUTET APY>XObl HOpoAoB) (PYAH), Mockea, Poccus

Pesiome

LleAblo AGHHOTO CMCTEMATUYECKOTO 0630PA AUTEPATYPbI ABAIETCH ACTAAUIALLMSE OCHOBHbIX COM3UKO-XUMMUHECKMX, BMOAOTMHECKIMX, SKCMAYATALM-
OHHbIX M APYTUX 3HOKOBbIX CBOMCTB BUOKEPAMMYECKMX MATEPUAAOB, IPUMEHIEMBbIX B SHAOAOHTUYECKOM MPAKTHKE. [10 AQHHBIM M3y4EHHOM AUTE-
PATYPbI MOXXHO CKQA3ATh O TOM, 4T0 BMOKEPAMMYECKME DSHAOAOHTMHECKUE MATEPMAAI OBAQACIOT YAOBAETBOPMTEABHIMM SKCMAYATALMOHHBIMM
CBOMCTBAMM, XOPAKTEPU3YIOTCA AHTMMUKPOBHBIM AEHUCTBMEM U LLIEAOYHBIM PH, MMEIOT ONMTUMAAbHYIO BUOCOBMECTUMOCTL M BMOAKTUBHOCTD,
4TO FOBOPUT O LLIEA@COOBPA3HOCTHM MX MCMOAL3OBAHMS B KAMHUYECKOM MPAKTMKE BPAYA CTOMATOAOTA-3HAOAOHTMCTA.
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Analysis of the physico-chemical efficiency of the bioceramic
silers application in endodontic practice
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Abstract

The purpose of this systematic review of the literature is to detail the main physical, chemical, biological, operational, and other significant
properties of bioceramic materials used in endodontic practice 1o ccording to the studied literature, we can say that bioceramic endodontic
materials have satisfactory performance properties, are characterized by antimicrobial action and alkaline pH, have optimal biocompatibility
and bioactivity, which indicates the feasibility of their use in the clinical practice of a dentist-endodontist.
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Beenenne

[Tpomuuto o4ty AecsATH JIET € TeX MOop, KaKk Ha PHIHKE MO-
SIBUJICH OMOKEpaMHUECKUE 3HO0OHTHIECKHE MaTepHaIbl.
[Tocne paspaborku komnanueit Tora-binejad B 1993 romy
MHHEpaJIbHOrO TpuoKkcuaHoro arperara (MTA) sHnonoH-
THSI IEPEKUIIA KIIEPEBOPOT». 3yObl, KOTOPBIE KOTAA-TO OBLTH
MTOKa3aHBbl JUIsl YIaJCHHsI, TENEPb MOTYT OBITh COXpaHEHBI
KOHCEpBATHBHBIM CIIOCOOOM 0J1arofapsi BHICOKOH OHMocoBMe-
CTUMOCTH M HCKIIIOUNUTEIIEHBIM MEXaHHUECKUM CBOWCTBAM
OMOKEpaMUUECKIX MaTEepHaIoB.

Brokepamuueckye repMeTHKH, OCHOBAaHHBIC Ha TPHKAJIb-
LIMHACHIIMKATHBIX TEXHOJIOTHSIX, 00J1a/Ial0T MHOTOYHCIICHHBIMH
MIPEUMYIIECTBAMH, U UX UCIOJIb30BAaHNE CTAHOBUTCS BCE
6onee nomynsipHbIM. OHE OMOCOBMECTHMBI, UMEIOT BBICOKHI
pH, obecrieunBaioT Ka4eCTBEHHYIO TPEXMEPHYIO 00Ty paLHIo.
DHIO0OHTHYECKAst OMOKepaMHKa HETyBCTBHUTEIIbHA K BJIare
1 3arpsi3HCHHIO KPOBBIO, OHA Pa3MEpHO CTAOMIIbHA U CIIETKa
pacmmpsieTcst B mporiecce oTBepxieHus. [Ipu orBepxaeHnn
pH B KOpHEBBIX KaHaax MpuoImKaeTcs K 12 u3-3a peakunu
THIpaTalyy, B KOTOPOH CHavyana 00pa3yeT THAPOKCHT KaJIbIUs,

a 3aTeM JIMCCOLMHUPYIOINI Ha HOHBI KaIbLUs U THIPOKCH-
J1a, TOATOMY MaTepPHAIT TAKKE 00Ta1aeT aHTHOAKTEPUATBHBIMHE
CBOMCTBaMH.

B cBs13u ¢ O0sp1IMM pa3HO0Opa3ueM KOMMEPUYECKH BBIITY-
CKaeMbIX MaTepuajioB Ha ocHoBe Orokepamuku (Endosequence
BC, Biodentine, BioRoot u T.71.) ciietyer aeTanu3npoBarb UX
OCHOBHBIE CBOICTBA.

Heanb

AHaH3 OCHOBHBIX (DH3UKO-XUMHUUYCCKUX ITOKA3aTEIICH,
OMOJIOTHYECKOM aKTUBHOCTH U JIPYTUX 3HAKOBBIX CBOMCTB
OMOKEPAMHUYCCKUX OOTYPAIMOHHBIX MAaTCPHAJIOB ISl BBIHE-
CCHUS CYXXIICHUS O I[CJIECO00PA3HOCTH UX UCTIOIb30BaHUS
B KIIMHHYCCKO MMPaKTHKE.

30JI0TBIM CTaHIAPTOM OOTypaIlK KOPHEBBIX KAHAJIOB SIB-
JISICTCSI UCTIONB30BaHKE TYTTAIICPUYCBBIX ITH(TOB C CHICPAMH.
I'yrranepua He CBSI3BIBACTCS CO CTCHKOW KOPHEBOTO KaHaJIa,
MIO3TOMY HCIIOJIb30BaHUC CHIIEPA C XOPOIIIO aIalITUPOBAHHOMN
TyTTarepyeii IMeeT BaXKHOE 3HAYCHUE IS TIOJTYUCHUS aJICK-
BaTHOTO Pe3yJbTaTa SHI0OHTHYCCKOTO JIcUueHHs. | epMeTHK,
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MIPUMEHSIEMbII B IPOCTPAHCTBE KaHAaJIa, 3aIIOJHSCT NC(PEKTHI U
MTOBBIIIACT MIPUCTIOCOOIIEMOCTh ITH(PTA K CTEHKE KOPHEBOTO
kaHaia [34]. B mociennee BpeMs HaONMEOOACTCS YITyqIICHHE
PEIEnTYphl MaTEPUATIOB IS O0TYpaIlii KOPHEBBIX KAHAJIOB.
TpamunroHHBIC CUIICPBI HA OCHOBE IBICHOJIA U OKCHIA IIMHKA
OBLIH 3aMEHEHBI MaTepHaIaMu Ha 0CHOBE cMoil, MTA u 6uo-
KepaMHKHU. B 4acTHOCTH, TepMETHKH Ha OCHOBE OMOKEpaMUKU
HAOWPAIOT MOMYJISIPHOCTH OJ1aroaapsi CBOMM (PH3HKO-XUMHYC-
cKkuM cBolcTBaMm [35].

WneanbHbIi criep JOJDKEH COOTBETCTBOBATh TAKUM
mapaMeTpam, Kak CTaOMIBHOCTh pa3MEpOB, JOCTATOYHOC
BpEMs CXBAaTBIBAHUS I 0OCCIICUCHUs pabodero BpeMeHH,
HEPaCTBOPUMOCTH B TKAHEBBIX KUAKOCTIX. KpoMe Toro, oH
JTOJDKEH UMETh JIOCTAaTOYHYIO a[Ire3UI0 K CTCHKaM KaHAIIOB U
OMOCOBMECTUMOCTb.

1. Texy4ecTh

[Tpuemnemast TeKy4ecTb U BI3KOCTh MaTepuaia B Teue-
HHUE pabouero BpeMEHH SIBISICTCS BAXKHBIM ITAPaMETPOM JUIs
JI000T0 IHJIOTEPMETHKA, TaK KaK ONpeIesieT ero NpOHHK-
HOBEHHUE U allUKaJbHYIO T€PMETHYHOCTE. AMEPUKAHCKas
CcTOMaToNOTHYecKas accoruanus, cornacuo [SO, He TpeOyet
HW3MEpEHHUS BSI3KOCTH SHIOAOHTHYECKUX INIOMOUPOBOY-
HBIX MaTrepruasoB. BsA3KocTh SBIsSETCS KOJNYECTBEHHBIM
rnapaMeTpoM JUIsl OLIEHKH PEOJIOTHYECKUX CBOWCTB JH-
JIOJIOHTUYECKHUX CHUIICPOB, TIOMOTasi AOCTHYb HICAIbHBIX
rokKasaTesieil TekyuecTu. bruokepamMuueckne Marepuasl
TICEB/IOTIACTHYHBI, TaK KaK UX BSI3KOCTH CHHIKAeTCs, a pac-
XOJl YBEJIMUUBACTCS IPH BO3PACTAHUH CKOPOCTH BHECCHHUS
U IIPH YIUIOTHEHHUHU.

MTA Fillapex umeeT BbICOKHE ITAPaMETPhI TEKyUECTH, HO
OoJiee KOpOTKOe padoyee BpeMsl 1 HU3KYI0 PaCTBOPUMOCTb, YeM
ouokepammueckuii repmetuk Endosequence BC. Pazmmuns
mexy Endosequence BC u MTA Fillapex, BeposiTHO, oTpaxa-
0T TOT ()aKT, YTO MEPBBIH SABISAETCS Cyry00 OMOKepaMUYECKUM
TepMETHKOM, & BTOPOH IpeACTaBIseT co00i KOMONHAIIIO
OMOKEpPaMUUECKUX CMOJ.

B tecte in vitro GuttaFlow numeeT HU3KYIO TEKy4ecCTb,
OJIHAKO, 10 ciioBaM npousBoxutens, GuttaFlow umeer ot-
JINYHBIE CBOHCTBA TEKYy4YECTH, IOTOMY YTO €Tr0 BSI3KOCTh
yYMEHBIIAeTCsl IPU OBICTPOM BHECEHHMH MaTepuana (THK-
COTPONHOCTH). THKCOTPOITHBIE MaTepuaIbl UMEIOT OoJee
BBICOKYIO BSI3KOCTB IIPH ITEPEMEIICHUN Ha MaJIOW CKOPOCTH
1 HU3KYIO BSI3KOCTB IPU IIepEeMENIeHUH Ha 0oJiee BBICOKOH
ckopoctH [26].

2. Bpemsi cxBaTbIBaHHS

Bpemst cxBaTbIBaHUS BaXKHO JUISl 00SCIICUCHUS /IeKBAaTHOTO
pabouero BpeMeH! 1 Ha UIeKaIeH KOHCUCTEHIINH, 10CTaToq-
HOM JUIsl MOJTHOTIO 3all0JIHEHUS CUCTEMBI KOPHEBBIX KAHAJIOB.
Bbuoxepamuueckue repMeTHKN UMEIOT KpaliHEe JUINTENbHOE
BpeMsI CXBAThIBAHUSL, IIPH 3TOM UM HE0OX0MMa BOJa JUIsl TOTO,
YTOOBI OHM JIOCTUIIIM CBOETO OKOHYATEIIEHOTO OTBEPIKACHHUS,
TIOCKOJIbKY HEOPraHUUECKUE U PaNONaKU(pUKaTOPHBIC KOMIIO-
HEHTHI CHJIepa MPeIBAPUTEIILHO CMELINBAIOTCS C OE3BOHBIMU
JKUAKUMU CTYIIAIOIUMU HocuTensiMu. [Ipu sToM mpousBo-
JUTEIb YKa3bIBAET, UTO B YPE3MEPHO CYXHX KaHaJIax BpeMs
cXBaTbIBaHUS ele OobIre noBbimnaeTcs. OQHAKO yCIOBHS

B YPE3MEPHO BIIAXXHBIX KaHAJIAX MOTYT OTPHUIIATEIIBHO IT0-
BIIMSITH HA MUKPOTBEPHAOCTh TEPMETHKA TIOCIIC CXBATHIBAHUS.
Kpome Toro, BO BIIaKHBIX KaHaNaX OyIeT MPUCYTCTBOBATh
OoJiee mopucTasi MaTPUIIA TEPMETHKA, YTO, B CBOKO OYCPE/Ib,
MOJKET MPUBECTH K YCUICHHOMY BBIIICIIAYHBAHHUIO Pa3ipa-
JKAFOIIUX TKAHU BEIICCTB U3 Marepuana. OTI0KEHHOE BpeMs
CXBATHIBAHUS MOXKET BIIUATH HA OMOCOBMECTUMOCTB, TIPH 3TOM
TEPMETHKH MOTYT UMETh JUTUTEIBHBIN IOTCHIIAAT BBICBOOOXK-
JICHUS [IITOTOKCUYECKIX MTOOOYHBIX MPOIYKTOB 0 OKOHYA-
TEJILHOTO CXBaTbiBaHusl [37].

Biodentine umeeT OoJiee KOPOTKOE BpEMsT OTBEPKICHHUS,
BBICOKYO IIPOYHOCTB Ha CYKATUEC U MUKPOTBEPIOCTH, a TAKXKE
HU3KOC IMOTIIONICHIE U COPOLINIO JKUIKOCTH. Bpems cxBatbI-
BaHUS MCHBIIIC, U 3TO OOBSICHSICTCS TOOABICHHEM XJIOPHIA
KaJIbIIMs B UCIIOJIB3YyEMYIO KUAKOCTH [38].

3. PeHTTeHOKOHTPACTHOCTH

[TomuMo pyrux GU3MKO-XUMHYECKHX CBOMCTB, H1€ab-
HBII MaTepua JUis FepMeTU3alii KOPHEBBIX KaHAJIOB JI0KEH
0011a/1aTh ONpEeACICHHBIM YPOBHEM PEHTTEHOKOHTPACTHO-
ctu. JlocTaTtouHas peHTTCHOKOHTPACTHOCTb O3BOJISIET KIMHU-
LUCTaM MPOBOJUTH YETKOE pa3IuyKe MEX 1y MaTepualaMu U
OKPYXAIOLIMMHU aHATOMUUYECKHMU CTPYKTypaMU U OLICHUBATh
KauecTBO 0OTypalii KOPHEBBIX KaHAJIOB. MeKayHapoIHbIe
CTaHJapThl TPeOYIOT MUHUMAIBHON PaJiMONPO3PavHOCTH,
skBuBasIeHTHOH 3,00 mmAl. brokepamuyeckie repMeTHKH
MTOKa3bIBAIOT CTATUCTUYECKU OOJIee BEICOKHE 3HAUCHUS PEHT-
T€HOKOHTPACTHOCTH, COOTBETCTBYIOIINE MEXKAYHAPOIHBIM
cTaHaapram.

4. PazmepHasi cTa0MJIBHOCTH

OTHOCHTENBHO Pa3MepHOH CTaOMIIBHOCTH YCTaHOBJICH (DaKT,
YTO OMOKePaMHUYECKHE MaTepHAIIbl UMEIOT OOJIBIIYIO CKOPOCTh
pacHImpeHus B IPOIecce OTBEPIKICHUSI, YeM OJIaronpusiTHast
CKOPOCTb, NPEAJIOKEHHAST MEKAYHAPOAHBIMU CTaHAAPTAMHU
(pacmupenue <0,1% B Teucnue 30 queir). OMHAKO CTaTHCTH-
yecku m3MeHeHne pasmepoB EndoSequence BC sealer, kak
HauOosiee 4acTo MPUMEHSIEMOTro OMOKepaMHUYECKOTO I'epPMETHKA,
He3HauuTenbHO. [Tpn aTOM Bee ke peKkoMeHayeTcest U3yvaTh
MOTEHLUABHBIH PUCK BOSHUKHOBEHHUS BEPTUKAIBHBIX IIepe-
JIOMOB KOpHEH IpH pacHIMpeHuu repmeTuka [37].

5. PacTBopuMoOCTB

PacTBOpHUMOCTS SIBIIsSIETCSI BAXKHBIM (PaKTOPOM IIpHU
OIICHKE NMPHUTOHOCTH 00TYPallMOHHBIX MaTepUaJIoOB B CTO-
MaTOJIOTHH: OHA OIpEAeIsIeTCs KaKk CIIOCOOHOCTh OJHOTO
BEIIeCTBa pacTBOPATHCA B ipyroM. Huzkas pacTBopumMocTh
repMeTHKa KOPHEBBIX KaHAJIOB OblLIa BBE/JIEHA B KAUECTBE
TpeboBanus B cnenuduranun ANSI/ADA Ne 57 u B kaue-
ctBe TpeboBanus B cranpaptre [ISO 6876. CorntacHO 3TUM
CcTaHJIapTaM, paCTBOPUMOCTh F'€pMETHKA HE JIOJDKHA Tpe-
BBIIATH 3% MaccOBOM J10JIN ITOCIIE MTOTPYKEHHS B BOLY B
TeueHue 24 4acos.

Buoxepamuueckue cuiepst BioRoot RCS u TotalFill BC
Sealer nokasbIBatOT MOBBIICHHYIO PACTBOPUMOCTS C IOTEpEit
Beca Oosee uem Ha 3%. I'epmernkn Ha ocHoBe MTA ynos-
JICTBOPSIIOT TpeOOBaHMAM MeXayHapoaHOM CTaHIapTHOM
OpraHu3aIyy, IEMOHCTPHUPYS ITOTEPIo Beca MeHee yeM 3%.
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[TosTOMy OCHOBHBIM HEIOCTATKOM OMOKEpPAMUYCCKUX Ma-
TEPUAJIOB SIBIISICTCS TO, YTO UX PACTBOPUMOCTb BBIIIC, UEM
y OOBIYHBIX TEPMETHKOB Ha SMIOKCHIHOW OCHOBE. Bricokas
PacTBOPUMOCTB SIBJISICTCS PE3YBTATOM THIPOQHIBHBIX HAHO-
Pa3MEepHBIX YACTHII, YTO YBEIMUMBACT ILIOMIA/Ib [IOBEPXHOCTH
U TIO3BOJISICT OOJIBIIEMY KOJMYECTBY MOJICKYIT YKHIKOCTH
BCTyNarh B KOHTAKT ¢ cuiiepoM [39].

PacTBOpUMOCTH MaTepraioB Ha OCHOBE CHIIMKATa TPUKAIh-
WS OTPUIIATEIIFHAS, YTO YKA3hIBACT Ha OCAXK/ICHUC BEIICCTB
Ha MaTepHae. DTOT Pe3yJIbTaT MOKHO OOBSICHUTD OTIIOKCHUEM
THIPOKCHAIIATUTA Ha TIOBEPXHOCTH IIEMCHTA, KOT/Ia MaTepral
HAXOIUTCS B KOHTAKTE ¢ OMOJIOTMUECKUMU JKUAKOCTIMH. DTO
OTJIIOKECHUE THAPOKCHATIATUTA CCTh MPOSBICHUE OHOIIOTHYC-
CKOM aKTHBHOCTH 3THUX Marepuaion [38].

6. 3nauenue pH

I'epMeTHKY Ha OCHOBE OMOKEPAMHUKH UMCIOT MICIIOUHYIO
peakuuto pH. [Ipennonaraercs, 4To CUIBbHBIN HIEIOYHOM
pH criocoOcTByeT WIMTETFHOMY BPEMCHH CXBaThIBAHUS U
aHTHOaKTEepHAIBHOMY 3(DEKTY, KOTOPHIH yCTpaHseT 0CTa-
TOYHBbIE MUKpOOpranu3mbl. lllesounas peakus MOXKET CIO-
CcoOCTBOBaTh 0OPa30BaHHIO TBEPbIX TKAHCH IyTEM aKTH-
BallMM MIEIOYHOU (pocdaras3sl, HEUTPATH3ANUN MOIOYHOMN
KHUCJIOTBI U3 OCTEOKJIACTOB, IPEIOTBPALLECHUIO PACTBOPEHHUSI
MUHEPATN30BaHHBIX KOMIIOHCHTOB 3yOOB M pa3pyIICHUs KO-
CTCHi, IPOUCXOANUT BOCCTAHOBJICHUE TKAHEH C 00pa30BaHHEM
THAPOKCHAIIATUTA.

JnurenpHas NIETOYHAS PEaKIHs OHOKEPAMHICCKUX repMe-
TUKOB COOTBETCTBYET YBEIIMYEHUIO PACTBOPUMOCTH MaTEpHU-
ajioB. Pa3nmmyHbIC UCCIIeNOBAHUS TIOATBEPIFIIN STH BEIBOBI:
pH o0TyparmoHHBIX MaTepHaiOB HA OCHOBE OMOKEPAMHUKH
HaxonuTcs B npenenax 10—12 B TeueHne HECKOJIbKUX HEJEIb
MOCJIC THIOMOMPOBAHUS. DTO MOXKET CTUMYJIAPOBATh UX OHO-
JIOTUYECKHUE W aHTUMUKPOOHBIE 3P PEKThI, HO TPOIOIIKAIO-
masicsi PACTBOPUMOCTh MOXKET MPUBECTH K (POPMUPOBAHUIO
MUKponoaTrekanuii [39].

YuutsiBas TpeOyeMoe BpeMsl CXBAaThHIBAHUS, TCPMETHKH
C IHUTENBHBIM BhICOKUM pH (70 12) 10 UX cXBaThIBAaHUS MO-
TYT BBI3BATh MIOBPEKICHUC [ICPUATTMKAIBHBIX TKAHCH ITyTEeM
yTparhl )KU3HECIIOCOOHOCTH KIICTOK U IIEJIOCTHOCTH MEMOpaH,
aHAJIOTUYHO KJICTOYHBIM PEaKIUsIM, HAOTFOaeMbIM TIPH XUMU-
YeCKUX okorax. Takue OCI0KHEHUS JOJDKHBI OBITh TIIATEIEHO
PACCMOTPEHBI HapsIy C MOJOXKHUTEIBbHBIM OaKTEPULIUTHBIM
JIeCTBUEM repMeTUkoB [37].

Takum 00pa3oM, FTepMETUKH Ha OCHOBE OMOKEpaMUKH
HAMEIOT TIPUEMIIEMbIC (PH3UKO-XUMUYCCKUEC CBOMCTBA | IIep-
CIICKTHBHBIC KIIMHUYECKHUE PE3YJBTaThl, HO 00JIaIat0T TOBhI-
MICHHOW PAaCTBOPUMOCTEIO, HE COOIIOIasl, TAKUM 00pa3om,
o JaHHOMYy kputeputo cranaapt ISO 6876 [40].

BriBoabI

Buokepamudeckie Marepralbl 00JIaIaf0T YIOBICTBO-
PUTENBHBIMHU SKCILTyaTallMOHHBIMU CBOMCTBaMU, NPOCTHI
B oOpamieHun, XapaKTepHU3yrTCs IeTo9HbIM pH, nemMoH-
CTPUPYIOT CIIOCOOHOCTH BBEICBOOOXKIaTh MOHBI KAJbIIU.
Bce pu3uko-xuMuYecKue CBOWCTBA CBUACTCIBCTBYIOT
0 TOM, 9TO OMOKEepaMHUYCCKHE [IEMCHTHI OJIarONPUSTHBI JJIs
MIPUMEHEHHUS.

Cnucok autepaTtypsbl / References

1.

20.

21.

22.

Afaf AL-Haddad, Zeti A. Che Ab Aziz. Bioceramic-Based Root Canal Sealers:
A Review. International Journal of Biomaterials, vol. 2016.

Singh G., Gupta I., Elshamy FMM, Boreak N., Homeida H.E. In vitro comparison
of antibacterial properties of bioceramic-based sealer, resin-based sealer and
zinc oxide eugenol based sealer and two mineral trioxide aggregates. Eur J
Dent. 2016;10(3):366-369. doi:10.4103/1305-7456.184145

M. Pourhajibagher, A. Bahador. Is antimicrobial agents can considered as
effective weapons against endodontic infections by Enterococcus faecalisg
Der Pharma Chemica, 7 (2015), pp. 196-200.

M.E. tysakowska, A. Ciebiada-Adamiec, M. Sienkiewicz, J. Sokotowski, K. Ban-
aszek. The cultivable microbiota of primary and secondary infected root canals,
their susceptibility to antibiotics and association with the signs and symptoms of
infection. Int. Endod. J., 49 (2016), pp. 422-430.

Jhajharia K, Parolia A, Shetty KV, Mehta LK. Biofilm in endodontics: A review.
J Int Soc Prev Community Dent. 2015;5(1):1-12.

Vasileios Kapralos, Andreas Koutroulis, Dag @rstavik, Pia Titterud Sunde, Hdkon
Valen Rukke. Antibacterial Activity of Endodontic Sealers against Planktonic
Bacteria and Bacteria in Biofilms. Journal of Endodontics, Volume 44, Issue 1,
2018, Pages 149-154.

Sarah Bukhari, Bekir Karabucak. The Antimicrobial Effect of Bioceramic Sealer
on an 8-week Matured Enterococcus faecalis Biofim Attached to Root Canal
Dentinal Surface. Journal of Endodontics, Volume 45, Issue 8, 2019, Pages
1047-1052.

Mallya L., Shenoy R., Mala K., Shenoy S. Evaluation of the anfimicrobial efficacy
of 20% Punica granatum, 0.2% chlorhexidine gluconate, and 2.5% sodium
hypochlorite used alone or in combinations against Enterococcus faecalis:
An in-vitro study. J Conserv Dent. 2019;22(4):367-370.

Joo-Hee Shin, Dong-Yul Lee, Sung-Hoon Lee. Comparison of antimicrobial acfivity
of traditional and new developed root sealers against pathogens related root
canal, Journal of Dental Sciences, Volume 13, Issue 1, 2018, p. 54-59.
Candeiro, GTM, Moura-Netto, C, D'Almeida-Couto, RS, Azambuja-Junior, N,
Marques, MM, Cai, S, Gavini, G. Cytotoxicity, genotoxicity and antibacterial
effectiveness of a bioceramic endodontic sealer. International Endodontic
Journal, 49, 858-864, 2016.

Zhejun Wang, Ya Shen, Markus Haapasalo. Dentin Extends the Antibacterial
Effect of Endodontic Sealers against Enterococcus faecalis Biofilms, Journal of
Endodontics, Volume 40, Issue 4, 2014, Pages 505-508.

Alsubait, S., Albader, S., Alajlan, N. et al. Comparison of the antibacterial
activity of calcium silicate- and epoxy resin-based endodontic sealers against
Enterococcus faecalis biofilms: a confocal laser-scanning microscopy analysis.
Odontology 107, 513-520 (2019).

Vibha H. et al. Assessment of antimicrobial efficacy of bioceramic sealer, epiph-
any self-etch sealer, and AH-Plus sealer against Enterococcus faecalis: An in vitro
study. Endodontology. —2017. —=T. 29. —Ne. 2. —P. 151.

Karen F. Lovato, Christine M. Sedgley. Antibacterial Activity of EndoSequence
Root Repair Material and ProRoot MTA against Clinical Isolates of Enterococcus
faecalis. Journal of Endodontics, Volume 37, Issue 11, 2011, p. 1542-1546.
JafariF., Jafari S., Etfesamnia P. Genotoxicity, Bioactivity and Clinical Properties of
Calcium Silicate Based Sealers: A Literature Review. Iran Endod J. 2017;12(4):407-
413.

Sasha Dimitrova-Nakov, Emel Uzunoglu, Hector Ardila-Osorio, Anne Baudry, Gilles
Richard, Odile Kellermann, Michel Goldberg. In vitro bioactivity of Bioroot™ RCS,
via A4 mouse pulpal stem cells. Dental Materials, Volume 31, Issue 11, 2015, p.
1290-1297.

Dalia Mukhtar-Fayyad. Cytocompatibility of new bioceramic-based materials
on human fibroblast cells (MRC-5). Oral Surgery, Oral Medicine, Oral Pathol-
ogy, Oral Radiology, and Endodontology, Volume 112, Issue 6, 2011, Pages
el37-el42.

Jean Camps, Charlotte Jeanneau, lkbale El Ayachi, Patrick Laurent, Imad
About. Bioactivity of a Calcium Silicate-based Endodontic Cement (BioRoot
RCS): Interactions with Human Periodontal Ligament Cells In Vitro. Journal of
Endodontics, Volume 41, Issue 9, 2015. Pages 1469-1473.

Zordan-Bronzel, CL, Tanomaru-Filho, M, Rodrigues, EM, Chdvez-Andrade, GM,
Faria, G, Guerreiro-Tanomaru, JM. Cytocompatibility, bioactive potential and
antimicrobial activity of an experimental calcium silicate-based endodontic
sealer. Infernational Endodontic Journal, 52, 979- 986, 2019.

Shen, Y., Peng, B., Yang, Y., Ma, J. and Haapasalo, M. (2015), What do different
tests tell about the mechanical and biological properties of bioceramic mate-
rials2. Endod Topics, 32: 47-85.

Christin Michelle Giacomino, James A. Wealleans, Natalia Kuhn, Anibal Diogenes.
Comparative Biocompatibility and Osteogenic Potential of Two Bioceramic
Sealers. Journal of Endodontics, Volume 45, Issue 1, 2019. Pages 51-56.
Basavanna R.S. et al. Nonsurgical healing of periapical lesion using single cone
with bioceramic sealer. International Journal of Oral Health Sciences. —2019. —
T.9.—Ne. 1. - P. 49.

e-mail: medalfavit@mail.ru

MeanumHckmin aadoasmt Ne 12 / 2021, Ctomatoaorms (2)



23.

24.

25.

26.

27.

28.

29.

30.

Colombo M., Poggio C., Dagna A. et al. Biological and physico-chemical prop-
erties of new root canal sealers. J Clin Exp Dent. 2018;10(2):e120-e126. Published
2018 Feb 1. doi:10.4317 /jced.54548

Seok-Woo Chang, So-Youn Lee, Soo-Kyung Kang, Kee-Yeon Kum, Eun-Cheol Kim.
In Vitro Biocompatibility, Inflammatory Response, and Osteogenic Potential of
4 Root Canal Sealers: Sealapex, Sankin Apatite Root Sealer, MTA Fillapex, and
iRoot SP Root Canal Sealer. Journal of Endodontics, Volume 40, Issue 10, 2014.
Pages 1642-1648.

Lépez-Garcia ., Pecci-Lloret M.R., Guerrero-Gironés J., Pecci-Lloret M.P., Lozano
A., Llena C., Rodriguez-Lozano F.J., Forner L. Comparative Cytocompatibility and
Mineralization Potential of Bio-C Sealer and TotalFill BC Sealer. Materials 2019, 12,
3087.

Seo, D.-G.; Lee, D.; Kim, Y.-M.; Song, D.; Kim, S.-Y. Biocompatibility and Mineral-
ization Activity of Three Calcium Silicate-Based Root Canal Sealers Compared
to Conventional Resin-Based Sealer in Human Dental Pulp Stem Cells. Materials
2019, 12, 2482.

Kim, Y.; Kim, B.-S.; Kim, Y.-M.; Lee, D.; Kim, S.-Y. The Penetration Ability of Calcium
Silicate Root Canal Sealers into Dentinal Tubules Compared to Conventional Res-
in-Based Sealer: A Confocal Laser Scanning Microscopy Study. Materials 2019, 12,
531.

Aktemur TUrker S., Uzunoglu E., Purali N. Evaluation of dentinal tubule penetration
depth and push-out bond strength of AH 26, BioRoot RCS, and MTA Plus root
canal sealers in presence or absence of smear layer. J Dent Res Dent Clin Dent
Prospects. 2018;12(4):294-298.

Arikatla $.K., Chalasani U., Mandava J., Yelisela R.K. Interfacial adapta-
tion and penetration depth of bioceramic endodontic sealers. J Conserv
Dent. 2018;21(4):373-377.

Akcay M., Arslan H., Durmus N., Mese M. and Capar I.D. (2016) Dentinal tubule
penetration of AH Plus, iRoot SP, MTA fillapex, and guttaflow bioseal root ca-
nal sealers after different final irrigation procedures: A confocal microscopic
study. Lasers Surg. Med., 48: 70-76.

UHdbopmaums 06 asTopax

3.C. Xa6aase, AOLLEHT, 3aMECTUTEAb AMPEKTOPT MEANULMHCKOTO MHCTUTYTA
ORCID: 0000-0002-7257-55

0. A. TeHepaAoBQ, CTYAEHTKA CTOMATOAOTMYECKOTO dPAKYAbTETA

ORCID: 0000-0003-1926-7162

fl. A. HeropeAoBa, CTyAEHTKO CTOMATOAOTMYECKOTO dOaKyAbTETA

ORCID: 0000-0001-6016-4179

P.P. UCMAUAOB, ACTIMPAHT KAJDEAPI TEPAMNEBTUYECKOM CTOMATOAOTMUM
ORCID: 0000-0001-9133-7896

E.C. LLuAsieBa, CTYAEHTKA CTOMATOAOTMYECKOTO COaKyAbTETA

ORCID: 0000-0001-9937-5969

PerepaAbHOE TOCYAQPCTBEHHOE GBTOHOMHOE OBPA30BATEABHOE YYPEXAEHME
BbICLLIErO 0BPA30BAHMS (POCCUMCKMIM YHUBEPCUTET APYXKObI HOPOAOBY (PYAH),
Mocksa, Poccus

KoHTakTHas nHdopmauus:
3.C. Xabaase. E-mail: dr.zura@mail.ru

A uMTupoBanus: Xabaase 3.C., lenepanosa tO.A. , Heropeaosa 9.A., Mcmamaos P.P.,
LLnAseBa E.C. AHOAM3 COUUKO-XMMMHECKOM SADAEKTUBHOCTU MPUMEHEHUS BUOKEPA-
MMYECKMX CUAEPOB B SHAOAOHTMHECKOM MPAKTUKE. MEAMLMHCKMM aadoaBuT. 2021; (12):
55-58. https://doi. org/10.33667/2078-5631-2021-12-55-58

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Ulusoy O.1., Paltun Y.N., GUven N., Celik B. Dislodgement resistance of calcium
silicate-based materials from root canals with varying thickness of dentine.
International Endodontic Journal, 49, 1188-1193, 2016.

Candeiro, George Tdccio de Miranda, Lavor, Amanda Bezerra, Lima, llana Thais
de Freitas, Vasconcelos, Bruno Carvalho de, Gomes, Nilton Vivacqua, Iglecias,
Elaine Faga, & Gavini, Giulio. (2019). Penetration of bioceramic and epoxy-resin
endodontic cements into lateral canals. Brazilian Oral Research, 33, e049. Epub
May 27, 2019.

Alfawaz, H., Algedairi, A., Alebdi, A., Allahem, Z., Alsubait, S., & Alharbi, H.
(2019). Bond strength of bioroot rcs relative to different endodontic bioceramic
sealers: in vitro push-out test. Pakistan Oral & Dental Journal, 38(4), 528-531.
Amanda, Bina, Endang Suprastiwi, and Munyati Usman. Comparison of apical
leakage in root canal obturation using bioceramic and Polydimethylsiloxane
sealer (In vitro). Open journal of stomatology 8.01 (2018): 24.

Ballullaya, Srinidhi V., et al. Stereomicroscopic dye leakage measurement of six
different root canal sealers. Journal of clinical and diagnostic research: JCDR 11.6
(2017): ZC65.

Baghdadi, Inaam, et al. Physiochemical properties of a bioceramic-based root
canal sealer reinforced with multi-walled carbon nanotubes, titanium carbide
and boron nitride biomaterials. Journal of the Mechanical Behavior of Bomedical
Materials (2020): 103892.

Lee, Ju Kyung et al. Physicochemical properties of epoxy resin-based and bioc-
eramic-based rootf canal sealers. Bioinorganic chemistry and applications 2017
(2017).

Grech, L., B. Mallia, and J. Camilleri. Investigation of the physical properties of
tricalcium silicate cement-based root-end filling materials. Dental Materials 29.2
(2013): €20-e28.

Poggio, Claudio, et al. Solubility and pH of bioceramic root canal sealers:
a comparative study. Journal of clinical and experimental dentistry 9.10 (2017): e 1189.
Al-Haddad, Afaf, and Zeti A. Che Ab Aziz. «(Bioceramic-based root canal sealers:
a review.y International journal of biomaterials 2016 (2016).

Crartbs noctynuaa / Received 12.04.21
MoAy4yeHa nocae peueHsposaHus / Revised 15.04.21
MpuHata B nevats / Accepted 20.04.21

Author information

1.8. Khabadze, Associate Professor, Deputy Director of the Medical Institute

ORCID: 0000-0002-7257-5503

Yu.A. Generalova, student of the Faculty of Dentistry

ORCID: 0000-0003-1926-7162

Ya.A. Negorelova, student of the Faculty of Dentistry

ORCID: 0000-0001-6016-4179

F.R. Ismailov, Postgraduate student of the Department of Therapeutic Dentistry
ORCID: 0000-0001-9133-7896

E.S. Shilyaeva, student of the Faculty of Dentistry

ORCID: 0000-0001-9937-5969

RUDN University, Moscow, Russia

Contact information
1.5. Khabadze E-mail: dr.zura@mail.ru

For citation: Khabadze Z.S., Generalova Yu. A., Negoredova Ya. A., lsmailov F.R., Shilyaeva
E. S. Analysis of the physico-chemical efficiency of the bioceramic silers application in
endodontic practice. Medical alphabet.2021; (12): 55-58. https://doi. org/10.33667/2078-
5631-2021-12-55-58

MeanumHckmin aadoasmt Ne 12 / 2021, Ctomatoaorms (2)

e-mail: medalfavit@mail.ru



