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SDHAOAOHTUYECKUE CUAEPbl KOK NPOPUAAKTUKA
6uonAeHkun: ¢aKTbl U rMNOTE3bI

M. COAOMOHOB, OTAEAEHME SHAOAOHTUM FOCINTOAL LLIMGA, TeAb-Xawomep, M3panab

Pesiome

HaHHas cTaTes nocesLeHa BONpocy BINSHNS COCTaBa KOPHEBOro cuepa Ha 6UornieHKy KOpHeBoro kaHana. B pabo-
Te NPUBELEHbI 0C/IEAHNE [aHHbIE, KACalOLLMECS] IPUMEHEHUS] HEPACTBOPHMbIX MaKPOMOEKYJ1, & TaKXXe HaHo4yacTuy
B Ka4ecTBe aHTUOaKTepUasbHbIX areHTOB, BXOAALUMX B COCTaB KOPHEBbIX cuiepoB. KpaTKo U3I10KEHbI MEXaHU3Mbl MX
BO3JEVICTBUS HA SHLAOL[OHTUHECKYIO MHEDEKLMIO, PACCMOTPEHBI JOCTOMHCTBA 3TUX areHTOB, a TakXe MOTEeHUMAsIbHbIe
PUCKU X PUMEHEHUSI.

KatoyeBble CAOBQ: KOPHEBOV CUAEP, MNOMOUPOBAHME KOPHEBOIO KAHAAQ, BUONAEHKA, Ae3MHGEKLMS, HOHOYQ-

CTULIbI.

McTopmnyeckn KOHLENLMM NCMONb30BaHNA CUe—
poB B 3HOOAOHTUM B AMepukaHckon 1 EBponeinckomn
wkonax 6binv nonsipHbiMU. EBponenckuit nogxon
npegnonaran HamMume y cunepa BbIPaXXeHHbIX aHTU—
6aKTepuarnbHbIX CBOWCTB. AMepuKaHcKas Hay4Has
3HOOOOHTMYECKAs LIKONa npegnoyvvTana pekoMeH—
[oBatb AN 06Typauumn KaHanoB MHEPTHbIE CUNEPDI.

MpuymHa 3aknyaeTcs B TOM, YTO aHTU6aKTepun—
arnbHble MHIpeameHThl, SABMAACh aKTUBHbIMU Belle—
CTBamW, BbILENAOTCS N3 OCHOBHOIO MaTepuana (cv—
nepa) U nNoaToMy CO BpeMeHeM uc4ye3awT [1] — B
3TOT MOMEHT MaTepuan TepsieT aHTubaKTepuanbHble
CBOMCTBA, a 3a0[1HO CBOW 06bEM 1, cnegoBaTesnbHoO,
repmeTnyHocTb. pouecc noTepy akTMBHOro pac-—
TBOPMMOIO MHrpeaMeHTa YCKOPSieTCsl anvKarnbHOW
nepkonsumnen — oBMXEHMEM NnepuanukanbHOW Xna—
KOCTM B anuKasibHyl 4acTb KOPHEBOro kaHana BO
BPEMSs XeBaHusl.

CoBpeMeHHble METOAMKN Ae3MHAEKLNN HE CMO—
CO6HbI CTEpMNN30BaTb KOPHEBbIe KaHanbl [2], no-
3TOMYy MCCegoBaTenuy nonaratwT, YTO Ka4eCTBEHHAdA
06Typauunsa BbINOAHUT OYHKUUIO 3aMypOBbIBaHWUS
OCTaBLLUMXCS B KaHasne MMKpPOOPraHM3MoB U TEM Ca—
MbIM HapyLUUT UX XW3HedeaTenbHocTb [3]. BaxHas
ponb Mpy 3TOM MPUHAANEXMUT TEM Cunepam, KOTo—
pble Ha 3Tane TBepAeHWs 06nafaroT BbipaXKEHHbIMN
aHTMbaKkTepmanbHbIMM CBOMCTBaMW, CTaHOBSACb
WHEPTHbIMK Nocne 3aTeepaeBaHus [4].

OpHa 13 Hanbonee pekoMeHayeMbIX rpynn Kop—
HEBbIX FEPMETUKOB — 3MOKCUIHbIE CUMEPBI, KOTOPbIE
npu 3aTBepaeBaHuMn ob6napalT aHTubakTepuanb—
HbIM 3dhPEKTOM, a Nocne 3aTBepAeBaHNsA CTAHOBAT—
Cs1 NOSIHOCTLIO MHEPTHBbIMU [4].

Mpob6nema coBpeMeHHbIX 06TYPaLMOHHbIX MaTe—
pvarnoB B TOM, YTO OHW HE B cunax Ha ANMTENbHbIN
CpOK CrpaBuUTLCS C MPOHUKHOBEHNEM HOBbIX MUKPO—
OpraHn3moB 13 POTOBOW MOSIOCTU MPU HapyLLEHHOM
KOPOHKOBOM repmeTuname [5]. Kak npasuno, 4Yepes 3
Mecsila KOHTakTa C pOTOBOW MOSIOCTbIO O6TYpUPO—
BaHHbIA KOPHEBOW KaHan unHduuupyetca v nogne—
XWUT NepeneyvsaHuio [6].

C MoMeHTa O6HapyXeHUss M OCO3HaHWUA TOro
hakTa, YTo 6aKTepmanbHas MHPEKUMa B HaLLem op—
raHv3mMe, 1 B 4aCTHOCTV B KOPHEBOM kaHane 3y6a,
CyLLIeCTBYET B 6OMbLUMHCTBE crny4aes B opme 61—
ONeHKMU [7], Hayancsa NOUCK HOBbIX METOO0B 60PLObI
C Hen.

OfHO 13 HOBEWLLMX HanpaBsneHui — 3To Npume—
HEeHVe HepacTBOPUMbIX AE3VHMULIMPYIOLLIMX MAKpPO—
MOJEKYS1, KOTOPble YHUHTOXAOT 6aKTepumn npu npsi—
MOM KOHTaKTe, HU4ero He BbILEeNss U He pacTBOps—
Acb. MexaHu3m nx oencTBus cnegyroLmnin: MakpomMo—
neKynbl 0651aaatT NONOXMUTENbHBIM (+) aNeKTpuyec—
KUM 3apsiioM, a MUKpo6bl — OTpuuaTenbHbIM (-)
SMEKTPUHECKMM 3apadoM, B TO BPEMSi KaK KNeTku
YenoBEYECKOro opraHuama 31eKTPUYECKNM 3apsaom
He obnagatoT. [Mpu KOHTaKTe MakpOMONEKYIbl C 6ak—
Tepuven HapyllaeTcsa MPOHULAEMOCTb MeMOpaHbl
MUKpob6a ¢ nocneayoLlen ero ruéensio [8]. BaxHen—
UMM CBOWCTBOM MakpOMOJSIEKYbl ABASETCA TO, YTO,
OENCTBYA, OHA HE MCYe3aeT, He PacTBOPSETCHA U He
TepsieT CBOMX CBOWMCTB [8] B OTNMyMe OT Knaccmyec—
KMX aHTMbaKTepuanbHbIX BELLECTB: rMnoxsioputa Ha—
Tpus (NaOCI), xnoprekcugmnHa éurmokoHara (CHX),
rupgpokevpa kansums (Ca(OH)z2) n hogodopma.

CyLecTBYyeT HECKOSIbKO HOBbIX HamnpasfeHun B
MCMOJIb30BaHNM AE3NHPULIMPYHOLLNX MAKPOMOJEKYI
B aHOoOoHTUN. OfHO M3 HUX — 3TO UCMOMb30BaHWe
HaHo4acTuy Benu4mHon ot 1 HM go 100 HM. Hanpu-
Mep, NpUpoAHasa HaHo4YacTuLa X1To3aH gobbiBaeTcs
N3 XMTMHOBOrO NMOKPOBA MENKUX pakoobpasHbix [9].

Wccneposatenu rpynna LUpecTtbl u KuwieHa no-
nblTannCcb MPUMEHWUTb €e ANA NUKBMaaumMn 6uo-—
nneHku [10]. OgHaKo OHM He MONYYUNIN 3HAYUMOrOo
ynyyLleHuns pesynbTaTa Nno CPaBHEHWUIO C Knaccuye—
ckumn metogamu ¢ npumeHeHnem Ca(OH)z2 n choto-
akTusmpyemoin gesnHdekumm [10]. Beina Takxe no—
MbiTKa WMCMOMIb30BaTb HaHoOYacTUUbl cepebpa Ons
YHUYTOXEHNSA BUONJIEHKN, OOHAKO pe3ynbTat He 6bin
3Ha4mmMbIM [11]. Ha mown B3rnag, npobnema Kpoetcs
B 9NeKTpu4eckom 3apsige. brionneHka nveer (-) 3a—
psg, ¥ NO3TOMY HaHOoYacTULbl 6yayT NPUTArMBaTbLCA
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K MOBEPXHOCTU BUOMNIIEHKN, HE NPOHMKAasA B €e BHYT—
peHHue cnou. besycnoBHO, 3TO MNpefanonoXeHne
TpebyeT Hay4YHOro NMOATBEPXAEHUS.

MapannensHO BO3HMKNO HanpaBfeHue, CBA3aH—
HOe C MUCNOMb30BaHMEM HaHo4acTul Ans npepoT—
BpaLLeHnss BO3HWKHOBEHUA 6uonneHkn. B Nepyca-
NMMCKoM YHuBepcuteTe 6bila co3gaHa CUHTETUYE—
cKkasa HaHo4acTumua Quaternary ammonium polyeth—
yleneimine (QA-PEI), Ha3biBaemas Takxe |-ABN
(Insoluble Anti—Bacterial Nanoparticles, Hepacteo—
pumMble AHTU-BakTepuanbHble HaHovacTuubl) [12]. B
Cepun 3KCMEPUMEHTOB AAHHYIO YacTuuy [ob6asnanm
B pasfvyHble cTomartofiormyeckne marepvansl [12,
14, 15, 18, 19]. Kak pesynbTtaT, B Te4eHne 1-3 me—
cAueB (ONMTENbHOCTL 3KCMEPUMEHTOB) MOSTHOCTbLIO
npepoTBpaLlanocb 06pa3oBaHne 6MOMNIEHKN Ha NO—
BEPXHOCTM MaTepuanos. B rpynne marepmanos, Ha—
npuMep KOMMo3uToB, 6€3 Jo6aBeHNA HAHOYACTULY
yXe Yyepes 24 yaca NOBEPXHOCTb Obina NoKpbITa 6u—
onneHkon [13, 14, 15].

B 9HOOOOHTMM BO3HMKIA uaes co3gaHus cunepa
Cc pob6aBneHneM HaHovactuu. Bbin co3gaH HOBbIV
anokengHbin cunep BJM Root Canal Sealer. [JaHHbIn
cunep ¢ gobaBneHMeM HaHOYacTULbl KakK MUHUMYM
3 MecsAua npegoTeBpallaeT o6pasoBaHne GUOMNEHKN
npy NPAMOM KOHTakTe ¢ nHdekunen [19].

Mpea pobaBneHus HaHo4acTuubl B cunep 6bina
npoBepeHa v gpyrow rpynnom nccnegosatenen. Ha—
HoyacTuua 6bina gobasfieHa B Takme CUnepsbl, Kak
AH Plus 1 Root Canal Sealer; pe3ynbtaTbl nokasanm
BbIpaXXeHHOe AelCTBME NPOTMB 6uonneHku [20].

OpHako ¢ MCnonb30BaHWEM HAHO4acTwUL, BO3—
HWKNa onpepeneHHas npoénema: HaHo4YacTULbl MO—
ryT NPOXOAUTb Yepes Nniobble 6apbepbl B HenoBeye—
CKOM opraHuame, BKIoYas niaueHTapHbIi 1 rema-—
ToSHUedanmyeckunn [21, 22], n nccnepoBaTenn He
3HatOT, K KakuM 6MONorM4ecKMM NocnedcTBusM 3T0
MOXeT npuBecTu. B HacTosiLee Bpems paspabaTbl—
BalOTCA HOBblE METOAMKN NPOBEPOK, U NOKa MUHUC—
TepcTBa 34paBOOXpPaHEHU MHOMMX CTpaH He JakoT
paspeLleHne Ha MCMosib30BaHWe MaTepuanos, CO—
Jepxaiumx HaHodacTuubl [23, 24].

B kayecTBe pelUeHus 3Ton Npo6nemMbl BOSHUKIIO
HanpasfieHMe WCMNOoNb30BaHUA AEe3UHMPULIMPYIOLLIMX
MaKpOMOJeKyn, He SIBASIOLLMXCA HaHovYacTuuamu.
OpHon 13 Hanbornee LUMPOKO UCMOMb3YyEMbIX TaKmx
MaKpOMOJEKyn B OOLLIEN MEOULNHE ABMAETCA MaTe—
pvan BioSafe, kOTOpbIli LUMPOKO NPUMEHSIETCS B Ka—
yecTBe [o6aBKM K NnacTvkam, U3 KOTopbIX AenatwT—
Csl KaTteTepbl N NOKpPbITUA Knasuatypsl [25]. Jobas—
ke BioSafe B 3HOOLOHTUM 6bINIO NPUCBOEHO MapKe—
TMHroBoe o603HadeHne Immobilized Antibacterial
Technology (IABT). BJM Root Canal Sealer Bbinyc—
KaeTcs ceroHs ¢ aTon Jo6aBKON.

Tak kak BJM Root Canal Sealer — HOBbI cunep,
Ba)XXHO MPOBEPUTb, COOTBETCTBYIOT JI1 €ro CBOMCTBa
ctaHpgaptam ISO, He nameHaTcsa nm ero usmyeckme
cBowicTBa npu go6aeneHun BioSafe n, KoHe4vHo, ka—

KOB YPOBEHb €ro 6MOCOBMECTUMOCTU. Takoe nccne—
JoBaHve 6bINo MPOBEAEHO M celyac roToBUTCH K
nyénvkauum [26]. CeoricTBa MaTepuana obiam Npo—
BEPEHbI B CPABHEHMU C KITACCMYECKMMM IMOKCUAHbI—
mu cunepamm AH Plus u MMSeal. BJM Root Canal
Sealer cooTBeTcTBYET cTaHgapTam ISO n femMoHcT—
pvpyeT BbICOKYIO 6UMOCOBMECTUMOCTb.

CyLecTByeT HE0O6XOAUMOCTb B JOMOSTHUTENbHbIX
nccnegoBaHuax, KOTopble MOrnvM 6bl NPOBEpUTb
ONUTENbHOCTb AeNCTBUSA MAaKpOMOJEKYN B KOHTaKTe
C 6MOMNSIEHKON B MaKCUMaribHO NPUGIMXKEHHbIX K pO—
TOBOW NonocTu ycnosusax. Ecnu 6ynet nokasaHa He—
OrpaHuWyeHHass ONUTENbHOCTb OENCTBUS, Kak Ham
06€eLLalT XMMUKK, TO Mbl MOXXEM 0Ka3aTbCs B kave—
CTBEHHO HOBOM CUTyauMun — MPOrHO3 3HAOLOHTUYEC—
KOro nieyeHus npakTuyeckun He 6ydeT 3aBUCETb OT
KayecTBa KopoHanbHon repmetmsaumn! Besycnos-—
HO, 3TO rMnNoTesa, U Mbl BYAEM XAaTb pPe3ynbTaToB
nccnegoBaHuin. $
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Root Canal Sealers as Biofilm Prevention: Facts and Speculations
M. Solomonov

Abstract

The present paper is dedicated to the influence of endodontic sealer composition on the microbial biofilm
within the root canal. The dafa of the recent studies concerning the use of insoluble macromolecules and
nanoparticles as antibacterial agents included in the root canal sealers are also cited. Furthermore this article
summarizes the information about its mechanisms of action on the endodontic infection, advantages of
these new disinfection agents and the potential risks of ifs use.

Key words: root canal sealer, obturation of the root canal, biofilm, disinfection, nanoparticles.
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IABT incorporation into dental polymers prevents bacterial growth

and biofilm formation.
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nonvmepm3aLmnmn MaTepyana npeaoTepallaeTt
BO3HWKHOBEHME TPeLWH

Huskaa ycagka

[1BOMHOM CMeCUTENbHbBIV WNPUL, — 3KO-HOMUT BPEMA
1 rapaHTMPYEeT ONTUMaNb-HYI0 KOHCUCTEHLMIO CMECU

TexHnyeckune AaHHble:
* BJM RCS nonumepusyetcs B TeyeHwie 48 yacos npu 370C
* CpoK xpaHeHua 2 rofa

WHpopmauuma no ynakoBKe U 3aKasy:
- Habop # 400200
1 ﬂByXKOMI‘IOHEHTHbII;I CMeCUTENbHbIN wnpuy
BIMRCS, 5 mn

10 CMECUTENBHBIX U BHYTPUPOTOBBIX HaCafloK
1 GNIOKHOT AN19 3aMelLnBaHms
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