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30Hbl aAre3MBHOMN CUCTeMbl HA OCHOBE OpMoOKepa
npu nnomo6upoBaHmn nonocrten Knacca |
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Kadenpa Kapreconorum n sHAOOOHTWN

DepepanbHoe rocyfapcTBeHHoe bloaxeTHOe 0bpasoBaTeNbHoOe yupekieHue BbiCliero 06pazosaHus «MOCKOBCKMIA
rOCY4APCTBEHHbIN MEAMKO-CTOMATONOMMYECKI YHBEPCUTET MeHW AW, EBOOKMMOBa» MUHUCTEPCTBA 34PaBOOXPaHEHNA
Poccuiickon Gepnepatiyn

Pesiome

AkTyanbHOCTb. MHOrne Bpayn-cTomMarosiorn B CBOEV KJAMHNYECKOM MpPakTUKe NCMOb3YIOT ABYKPATHbIV MPOTOKO
aare3uu, KOTopbIvi He BcerAa C/eayeT CornacHo MHCTPYKLUNY NMPOn3BOANTESIS, ros1arasl, 4To 40OMBaloTCS YayqLleHHOMN
aare3uny nioMomMpoBOYHOIro Matepuasa K TkaHsm 3yba.

Jna peweHus npobnemM, CBSI3aHHbIX C [OBbILUEHWEM [MPOYHOCTb aAre3vBHbLIX MaTtepuasioB Ha cxartve, Oblia
paspabotaHa 0AHOOYThLIIOYHAs ajre3vBHasi CUCTeMa, B OCHOBE KOTOPOW JIEXUT TEXHOJ0MMsl OpraHn4ecku
moanguumpoBaHHou kepamukn (Admira Bond VOCO GmbH lepmaHuns). HecmoTpsi Ha TO 4TO aare3vBHasi cuctema
Admira Bond yxe vcrosb3yTCcs B PakTU4eCKON CTOMaTtos0rum, 40 HACTOSILLEro BPEMEHUN HELOCTATOYHO MU3YyYeHa
ee 9QpPEeKTUBHOCTb CLErNJIEHNS] C TBEPAbIMU TKaHsIMU 3yba v xapakTepuctvuka rubpusHor 30Hb! MPUY UCMOIb30BaHUN
o afgre3nuBHOMY MPOTOKOJTY COr1aCHO MHCTPYKLMK MTPON3BOAMNTESIS U POTOKOJTY, NPeaycMaTpuBaroLLemMy ABYKPaTHYO
annavkaumio agre3vsa rpuv pectaspay 3y6a.

Lenb. U3y4nTb C MOMOLbLIO CKaHUPYIOLLEro 3JIEKTPOHHOIO MUKPOCKONa CTPYKTYpYy rnbpuaHON 30HbI Mpu
ncnosbL30BaHuM aare3nBHou cuctemsl Admira Bond Ha ocHose Opmokepa.

Martepuanbl u metogsl. C moOMOLLbIO ANCTAHLMOHHOIO 0rpoca o 4acToTe UCMOIb30BaHNS PA3/INYHbIX aAre3VBHbIX
MPOTOKOJI0B BbISIBUTb HANOOJIEE H4aCTO MCIMO/bL3YEMbIE Y CPaBHUTL BblIOPaHHbIE MPOTOKO/IbI Ha 06pasuyax npoLaosibHbIe
LngoB 3y60B C MOMOLLbIO CKAHUPYIOLLEro 3/1eKTPOHHOro Mukpockona Tescan Mira LMU.

Pe3synbtarbi. Bobpa3Le, noaroToBJA€HHOM 0 aAre3vBHOMY rMPpOTOKO/1Y ABYKPATHOM annavkaumui aare3nsa, ToLmHa
30HbI rMbpuan3aumn coctasunaa 1 MKkM. PacrnpeneneHve agre3vBa o rnoBepxHOCTU AEHTUHA — HePaBHOMEPHOE.
Anre3viBHasi cuctemMa MHGUILTPUPOBasiack B JioMOGUPOBOYHbIV MaTepuail.

BbiBoabl. [lpy 1cCrnoibL30B8aHUN MPOTOKO/A COrIaCHO MHCTPYKUMW MPOU3BOANTENS OTMevaeTcsl 6oJsiee BbiICOKOEe
Kka4ecTBo rnbpuamn3aumnm, oaHOPOAHOCTb CTPYKTYPbI 1 paBHOMEPHOE pacrpeneseHne aare3vBHor cuctemsl Admira
Bond Ha ocHoBe Opmokepa rno noBepPXHOCTU AEHTUHA, YEeM MPU UC0b30BaHNM MPOTOKO1a ABYKPATHOM anninkaumuy.
9710 noaTBepxaaeT TO, YTO OTCTYNJIEHWE OT PEKOMEHOBaHHOIro rPOU3BOAUTENIEM [POTOKO/A MCMOIb30BaHUs
aaresuBHou cuctembl Admira Bond Ha ocHoBe Opmokepa OCTOBEPHO NPUBOAUNT K YXYALUIEHUIO MPOYHOCTU CLENIEHUs
naoM61pPOBOYHOIro Matepmasa ¢ AeHTUHOM 3y0ba.

KnroueBbie cnoBa: rubpuaHas 3oHa (csoii), cuctema Admira Bond, npotokon agreauvn.

Ana yntuposanns: MutporHuH A.B., KysaeBa M.H., Bosk C.H. JlabopaTopHasi oLeHka CTPYKTYpbl rnOpuaHO 30HbI
anre3vBHON CUCTEMbI Ha OCHOBE OpPMOKepa npu riomMoupoBaHuy nosaocter knacca |. OHaonoHTus today. 2019;
17(3):21-24. DOI: 10.36377/1683-2981-2019-17-3-21-24.

OCHOBHbIE€ M0JIOXXEeHUSI:

1. HapylueHvne TexHUKU MPUMEHEHUsI aAre3vBHON CUCTEMbl MPUBOAUT K YXYALUEHUIO MPOYHOCTU CLEMNIeHUs
naoM6MpPoOBOYHOIro Matepmasa ¢ AeHTUHOM 3yba.

2. AareauBHasi cuctema Admira Bond Ha ocHoBe Opmokepa He rpuBOAUT K BO3HUKHOBEHUIO 00pa30BaHUs
KpaeBovi e Mexay rnioMovpoBOYHbIM MATEPUAIOM 1 TKaHIMU 3y6a, rnpuv 1Ccrosib30BaHUM COIIaCHO UHCTPYKLUNN
npon3BoanTENS.
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Abstract

Relevance. Many dentists in their clinical practice use a two-time adhesion protocol, which does not always
follow the manufacturer's instructions, believing that they achieve improved adhesion of the filling material to the
tooth tissues.

To solve the problems associated with increasing the compressive strength of adhesive materials, a single-bottle
adhesive system was developed based on the technology of organically modified ceramics (Admira Bond, VOCO GmbH
Germany). Despite the fact that the Admira Bond adhesive system is already used in practical dentistry, its adhesion to
hard tooth tissues and the characteristics of the hybrid zone when used according to the manufacturer’s instructions
and the protocol providing for double application of the adhesive for restoration of the tooth have not been sufficiently
studied.

Aim. To study the structure of the hybrid zone using a scanning electron microscope using an Admira Bond adhesive
system based on Ormoker.

Materials and methods. Using a remote survey on the frequency of use of various adhesive protocols, identify the
most commonly used and compare the selected protocols on samples of longitudinal sections of teeth using a Tescan
Mira LMU scanning electron microscope.

Results. In a sample prepared by the adhesive protocol of double application of adhesive, the thickness of the
hybridization zone is 1 um. The distribution of adhesive over the dentin surface is uneven. The adhesive system was
infiltrated into the filling material.

Conclusions. When using the protocol according to the manufacturer's instructions, a higher quality of hybridization,
uniformity of structure and uniform distribution of the Admira Bond adhesive system based on Ormoker on the dentin
surface are noted than when using the protocol of double application. This confirms that deviation from the manufacturer's
recommended protocol for using Admira Bond adhesive system based on Ormoker, reliably leads to a deterioration in
the adhesion strength of the filling material to the dentin of the tooth.

Key words: hybrid zone (layer), Admira Bond system, adhesion protocol.

For citation: A.V. Mitronin, M.N. Kuvaeva, S.N. Vovk. Laboratory estimation of the hybrid zone structure of the adhesive
system based on the ormoker at filling class | cavity. Endodontics today. 2019;17(3):21-24. DOI: 10.36377/1683-2981-

2019-17-3-21-24.
Highlights:

1. Violation of the application of the adhesive system leads to a deterioration in the adhesion strength of the filling

material to the dentin of the tooth.

2. The Admira Bond adhesive system based on Ormoker does not lead to the formation of an edge gap between the
filling material and tooth tissues when used according to the manufacturer’s instructions.

B coBpemMeHHOW CTOMaToNIorMnm OAHUMUW U3 aKTyalb-
HbIX BOMPOCOB OCTAIOTCS BOMPOCHI KAYECTBEHHOM pecTaB-
pauuu 3y60B, oNTUManbHOM aarea3umn «3yb — nnomba» [11,
13]. Heo6xoamMMo OTMETUTb, YTO Cula aare3nmn K aManm m
OEHTUHY 3aBUCUT OT MHOXeCTBa PpakToOpPOB, B TO YACNE U
OT TEXHUKN HAHECEHUS aAre3nBHOM cucTtemsl [1, 3].

MbpuaHas 30Ha (Cnoi) — NPOCTPaHCTBO, obpasyioLLe-
ecsl nocne MPOHUKHOBEHUSI KOMMOHEHTOB anre3vBHOM
CUCTEMbI 1 KOMMO3UTa B NPOTPaB/IEHHbIE TBEPAbIE TKAHU
3yba, KOTOPOE UrpaeT BaxKHYIO POJib B 00pa3oBaHMM NPoY-
HOW 1 HAOEXHOW CBA3U MaTepmnasioB K BHYTPEHHEN MOBEPX-
HocTu 3y6a [9, 10]. [M03TOMY rNaBHOM LLENbIO COBPEMEHHbIX
aAresnBHbIX CUCTEM ABNSETCH obecneyeHne paBHOMEpP-
HOW 1 NPOYHON rMBpPUAHON 30HbI [4, 6]. B HacTosLee Bpe-
Ms B MPaKTUYECKON CTOMATONIOrMU LUMPOKO NMPUMEHSAOTCS
aaresmBHble cuctembl V nokonenus [2, 7, 8]. C nossneHnem
Ha pbIHKE OPMOKEPOB bblfia paspaboTaHa 0AHOOY ThIIOYHASA
a[resnBHasi CUCTEMA, B OCHOBE KOTOPOW NEXUT TEXHONO-
s opraHn4eckn MoamduumpoBaHHom kepammkn (Admira
Bond,VOCO GmbH lepmanus) [5, 14].

HecmoTpsa Ha To 4TO aare3meHas cuctema Admira Bond
yXe MCMOoNb3yeTCs B MPaKTUYECKOM CTOMaTtonoruu, oo
HaCTOSLLEro BPEMEHN HEAOCTATOYHO U3dy4vyeHa ee apdek-
TUBHOCTb CLEMNIEHNS C TBEPALIMU TKaHAMK 3yba 1 xapak-
TEepUCTMKA rMOPUAHON 30HbI.

UEJ1Ib UCCNTEQOBAHUA

M3yunTb C MOMOLLbIO CKAHMPYIOLWEro 3/1eKTPOHHOIro
MWKPOCKOMNa CTPYKTYPY rMOPUAOHOMA 30HbI MPU UCMNOJIb-
30BaHUM aare3nBHOM cuctembl Admira Bond Ha ocHoBe
OpMokepa no aare3vBHOMY MNPOTOKOY COMaCHO WH-
CTPYKLUV NPON3BOAUTENS 1 MPOTOKOJY, NpeaycMaTpmBa-
lowemMy OByKpaTHYO anniavukauuvio agresansa npy pecras-
pauwnu 3yba knacca | no bnaky.

JndodoHmusna
— T

MATEPUWAJIbl U METOAbl UCCJIEOOBAHUA

CobcTBEHHOE MccnepoBaHuve. lNpoBeneH oMCTaHUM-
OHHBbI OMPOC MO YaCTOTE UCMOJIb30BAHNS PA3JINYHbIX -
re3nBHbIX MPOTOKONOB, B KOTOPOM NPUHANKM yyactue 185
Bpayen-ctomartonoroB MockBbl 1 MockoBckon 06acTu.
Ha ocHoBaHuM pe3ynbTaTtoB Onpoca AN AajibHellle-
ro cpaBHeHUs1 BbIOGPaH NPOTOKOJ COMMaCHO UHCTPYKLMUN
npoussoautensa (75%) m Hanmbonee 4acToO BCTpevalo-
LMIACH NPOTOKON C ABYKPaTHOW annnuvkaumen (24%). Uc-
cnepoBaHMio nopnexann obpasubl yeTbipex 3y6oB na-
LMEHTOB, NPOXMBaKLWMX B ropone MoCKBE 1 MMEIOLLNX
KapWO3HbIE MOJSIOCTU HA OKKJIIO3MOHHOM MOBEPXHOCTH,
yOaNeHHbIX MO OPTOMNEAUYECKUM W OPTOOOHTUYECKUM
nokasaHuam. Nocne cCHATUA HaneTa KapMo3Hble NONOCTU
noaBepraanucb NPenapupoBaHUID C WUCMOJIb30OBAHUEM
TYPOMHHOrO HakOHEe4YHMKa, anmMasdHbix 60POB Noag BOASA-
HbIM OXJ1aXAEeHNEM.

MpoBoamnace apre3vBHas noarotoeka obpasua Nel
Nno NMPOTOKOJY COMMACHO MHCTPYKLUUM NPOU3BOAUTENS U
o6pasua Ne2 no npoToKOAy ABYKPATHOM annavkauum ag-
resuvBa.

3atem nnomOMpoBaHME MONOCTEN MNPOU3BOAUIIOCH
CBETOOTBEPXAAEeMbIM MIOMONPOBOYHLIM  MaTepPUaoM
Admira Ha ocHoBe Opmokepa.

M3roToBnanncb NpoaosbHble Wndbl Yepe3 naoMobu-
POBaHHbIE MOBEPXHOCTMU.

MpononbHbIe Wndbl UCCNeaoBanu C NOMOLLbIO CKaHU-
pylowero anekTPoHHOro Mmukpockona Tescan Mira LMU,
NO3BONAOLLErrO N3yyaTb 00pa3Lbl B UX ECTECTBEHHOM CO-
CTOSIHUN.

PE3YJIbTATbl UCCJIEAOBAHUSA

U UX OBCYXAOEHMUE

B o6pasuax 3yboB nccnegosaHa obnactb B3ammoneii-
cTBUSA TKaHel 3yba n agresnBHoOro marepuana (rmbpua-
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WD: 10.50 mm |
Det: BSE 20 pm

SEM HV: 20.0 kV MIRA3 TESCA

View field: 72.2 ym
SEM MAG: 6.00 kx

Puc. 1. CTpykTypa rubpuagHoii 3oHsl Admira
Bond Ha ocHoBe OpMmoKkepa B mecTe
coeaUuHeHUs AeHTUHa 3y6a U MOBEPXHOCTU
NnJAOMOMPOBOYHOIro MaTepuana c NoOMOLLbIO
petektopoB BSE. YB. 6000 pas
Fig. 1. The structure of the Admira Bond hybrid
zone based on Ormoker at the junction of tooth
dentin and the surface of the filling material
using BSE detectors. 6000x magnification
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9.9 ymf

SEM HV: 20.0 kV
View field: 1000 pm
SEM MAG: 500 x

MIRA3 TESCAN

200 pm

Puc. 3. CTpykTypa ru6bpuaHoii 3oHbl Admira
Bond Ha ocHoBe Opmakepa B mecTe
coeaAuHeHuda geHTuHa 3y6a U NOBEPXHOCTU
naomMmoupoBoYHOro marepuana. Ye. 5000 pas

Fig. 3. The structure of the Admira Bond hybrid
zone based on Ormaker at the junction of
the dentin of the tooth and the surface of
the filling material. 5000x magnification

HbIli cnoit). KayecTBO rmbpuaHOro cnosi NPUHATO OLLEHU-
BaTb C TOYKM 3PEHUS MOJIHOTbI Er0 MHPUNLTPaALUN N Xa-
pakTepa CTPYKTYpbl.

B o6pasue Nel, noarotoBneHHOM No aare3nBHOMY MNpo-
TOKOJy COracHO MHCTPYKLMUW NPOU3BOAUTENS, TONLWLMHA
30HbI rMbpuamnsaumm coctasuno 5,6 mkm. Pacnpenene-
HWe afaresunsa no NOBEPXHOCTU AEHTMHA PABHOMEPHOE.

Mpun cucteme getektopoB BSE (06paTHO paccesiHHbIX
3N1EKTPOHOB), NOKa3blBaIOLLEN KOHTPACT No cocTary 06-
pasua, HabnoaaeTcs TeHb MEXAY aAre3anBHbIM MaTepu-
anom n AeHTuUHOM (puc. 1).
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SEM HV: 20.0 kV
View field: 72.2 pm
SEM MAG: 6.00 kx

WD: 10.50mm |
Det: SE 20 pym

MIRA3 TESCAI

Puc. 2. CTpykTypa ruépugHoii 3oHbl Admira
Bond Ha ocHoBe OpmMmoKkepa B mecTe
coeaAunHeHusa geHTUuHa 3y6a U NOBEPXHOCTU
nJIOMOMPOBOYHOIro MaTepuasna c NOMOLLbIO
petekTopoB SE. YB. 6000 pas

Fig. 2. The structure of the Admira Bond hybrid
zone based on Ormoker at the junction of tooth
dentin and the surface of the filling material
using SE detectors. 6000x magnification

Mpwn cucteme petekTop SE (BTOPUYHbLIX 3/1EKTPOHOB),
NnO3BONSAIOLLLEN NONyYaTb M3obpaxeHua ¢ Tonorpadu-
YeCKUM KOHTPACTOM, MOXHO YBUOETb PABHOMEPHOE,
NaoTHOE NpuneraHvue agre3vea K NMOBEPXHOCTU AEHTU-
Ha (puc. 2).

Mpu yBennyeHnn B 5000 pas BMAHO, 4TO aare3nB-
Haa cuctema Admira Bond Ha ocHoBe Opmokepa 006-
napaet GUNNEepHON U BbipaBHMBAOLWEN CNOCOOHO-
cTbio (puc. 3).

B o6pasue Ne2, noaroToBfIEHHOM MO aAre3vBHOMY
NPOTOKOY ABYKPATHOW anmniavkauum aare3vea, ToNwmyHa
30HbI rMbpuansaummn coctasuna 1mkm. PacnpeneneHune
agresmBa No NOBEPXHOCTU OEHTUHA — HEPaABHOMEPHOE.
AnresmnBHasa cuctemMa MHGUNLTPUPOBaNack B MNIOMOUPO-
BOYHbIN Matepuan (puc. 4, 5).

BbIBOAbl

Ha ocHoBaHuu pe3ynbraTtoB MccsieaoBaHud, npoBe-
AEHHOro mMeToaom 3J'IeKTpOHHOI7I MUKPOCKOMNMU, BbIAB-
JIeHO, 4YTO NMpwn ncnoab30BaHNN NMPOTOKOJIa COrMacHO UH-
CTPYKUUM NPOU3BOANTENS OTMeYaeTcs 6onee BbICOKOE
KayecTBO rMbpuamsaumm, ofHOPOLHOCTb CTPYKTYpPbl Y
paBHOMEpHOE pacnpeneneHne aare3vBHOM CUCTEMbI
Admira Bond Ha ocHoBe OpMoKepa rno NOBEPXHOCTU AEH-
TWHA, 4eM Npu ncnosb3oBaHUKM MPOTOKONA ,D,Bpr8THOI7I
annankaunmn.

Mpn HaHeceHun BTOPOro CnNOs afare3vBHOW CcucTe-
Mbl MO NPOTOKONY ABYKPATHOM annaMkaumm npoucxoauT
nonHas MHbGUNLTpauus agreamea B rnyouHy niombupo-
BOYHOIo martepwuana, 410 NpmMBOAUT K HEPABHOMEPHOMY
pacnpeneneHnio aare3vBHOM CUCTEMbI U HACTUHHOMY
OTCYTCTBUIO FVI6pVI,EI,HOFO C/10o4A Ha NOBEPXHOCTUN OEeHTUHa.
aT1o noareepXxaaeT TO, 4TO OTCTYyrJieHne OT pekoMeHO0-
BAHHOIro npowmn3soauTesieM MnpoToKOoJZla MCNOJIb30BaHUA
aareameHom cuctembl Admira Bond Ha ocHoBe OpmMokepa,
AO0CTOBEPHO NpuUBOAUT K YXyALUEHUIO NPOYHOCTU cuenne-
HUS NN1OMOUPOBOYHOIo MaTtepuana c 4eHTUHOM 3yba.

SHdodoHmus
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View field: 72.2 pm
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Puc. 4. CTpykTypa ru6bpuagHoii 3oHbl Admira
Bond Ha ocHoBe OpMmoKkepa B mecTe
coeaAHeHusa geHTUHa 3y6a N MOBEpPXHOCTU
nnomMmOupoBOYHOro matepuana. Ye. 6000 pas

Fig. 4. The structure of the hybrid zone Admira
Bond based on Ormoker at the junction of the
dentin of the tooth and the surface of the
filling material. 6000x magnification
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Puc. 5. CTpykTypa rubpuaHoi 3oHbl Admira
Bond Ha ocHoBe OpMmoKkepa B mecTe
coeauHeHUs AeHTUHa 3y6a U MOBEPXHOCTU
nnomMmOoupoBOYHOro matepuana. Ye. 6000 pas

Fig. 5. The structure of the hybrid zone Admira
Bond based on Ormoker at the junction of the
dentin of the tooth and the surface of the
filling material. 6000x magnification
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