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BunkoHaHe pocniopkeHHs € dparMeHTOM HayKOBO-
nocnigHoi  poboTu  XapkiBCbKOro  HauioHanbHOro
MeOVYHOIr0 YHiBepCUTETY Ta YaCTMHOIO 3arasibHOi TEMU
HayKoBO-A0CHigHOI poboTn kadenpn TepaneBTUHHOI
cTtomaroJsiorii «[iarHocTuka i NikyBaHHS 3axBOPIOBaHb
OpraHiB i TKAHWH WeEeNenHo-N1MueBoi AinaHkm» (Ne
nepxxaBHoi peecTpauji 0113U002274).

BcTyn. Ha cbOrogHiwHii yac BMKOPUCTOBYETLCH
mMeTon, 6aKTepioToKCHYHOI Tepanii — poTOaKTUBOBAHOI
nesiHdexuii [1,4]. Leh meTod, akTUBHO 3aCTOCOBYETb-
Ccs1 ong nikyBaHHS 3axXBOPIOBaHb MapOAOHTY, Kapiecy Ta
XPOHiYHOro nepiogoHTUTY [5,8,9]. IcHYe 6e3niy BuaiB
doToceHcunbinisaTopis, ki LWMPOKO BUKOPUCTOBYOTb-
CSl 'y CTOMATOJIONiYHIN NpakTuLi i BUSBNAIOTbCA edek-
TUBHMMM B 6GOPOTLOI 3 LLINOK HU3KOK rPaMno3nTUBHUX
Ta rpamMHeraTuBHUX 6akTepin [2,8].

Y nitepaTtypi € faHi Npo MOXJ/IMBICTb 3aCTOCYBaHHSA
MoBiOOH-Moay y SAKOCTI XpomaTtopopy npu
doToakTMBOBaHI Ae3iHdekuii. Byno BcTaHOBAEHO, WO
MOBIQOH-1104, aKTMBYETbCH B iHOPayepBOHOMY OMTUY-
HOMY fjana3oHi npu JoBXuHi xBuni 810-940 HM, ToMy
WO 30aTHUM 6YTU NOMUHYTUIA, SK i IHLWIA TEMHWIA Nir-
MEHT, Takuii, sk MenaHiH abo remorno6in [10].

Y cy4acHin ctomaTtonorii iCHye Benumka KifbkiCTb
OocniokeHb, §Ki goBOOATb €(EKTMBHICTb MNOBIOOH-
Mopa y naponoHTONOri Ta npu JNikyBaHHI Kapiecy
[6,7]. MoxnuBicTb 3acTOCyBaHHS MOBIAOH-MOAY B
€HO0O0HTIi, 30kpemMa y fKocTi doToceHcubinizaTopy
npn GOTOAKTUBOBAHIN Ae3iHdeKuii, € HegoCcTaTHbO
BUBYEHOIO.

OTxe, akTyanbHiCTb AaHoi poboTm obymoBneHa
HEOOCTaTHbOK Ee(MEKTUBHICTIO JiKyBaHHS XBOPUX 3
iHDIKOBAHUMUM KOPEHEBUMU KaHanamMu Ta BIACYTHICTIO
OOCHILKEeHb WOoa0 3acTOCyBaHHA MOBIOOH-MO4Y B
AKOCTI poTOoCeHcubinizaTopa.

MeTta pocnipgXeHHs — JOCHAIiAUTU  CTPYKTYPHI
3MiHM Y IEHTUHY KOPEHEBUX kaHanie 3ybiB MeToaoM
pacTpoBOi E€NEKTPOHHOI MikpocKonii nig  BRAMBOM
dOTOaKTNBOBAHOI AE3iHDEKLT.

06’eKT i MeToan pocnigkeHHa. MikpocTpykTypa
3paskiB  gocnigkysanacd  MeTogaMm  pacTpOBOi
eNeKTPOoHHOI Mikpockonii (PEM) 3 BMKOpPUCTaHHAM
CHOKYCOBAHOrO0 iOHHOFO Mnyyka Yy CKaHyl4OMy
mikpockoni J-840 (Jeol, 9noHia) 3 npuckopoyoio
Hanpyroto 20 kB.

BynopnocnipxeHo 103y6is(7monsapis, 3npemonspu),
€eKCTparoBaHmx 4Yepes 3aroCTPEHHS XPOHIYHOro ani-
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KanbHOro nepiogoHTUTy. KopeHesi kaHann 6ynn obpo-
OneHi 3a CTaHAAPTHO EHOOHOOHTUYHOK METOAMKOLO,
nicns 4oro 3a AOMOMOrol €HAOOOHTUYHOMO LUNPULY
Ta KaHioni BBOOAMBCS (POTOCEHCUBINI3yloUnii PO34mH
NnoBidOH-0A, KM 3anuwaBcs in situ npotarom 60
CekyHA, MNOTiM Yy KaHan BBOOUTLCS BUMNPOMiHIOBaY
BPUM1 i3 poBxuHoio xBuni 810 HM i npoBoamnack
akTmaujis npotsarom 120 cekyHn.

ByBYEHHA KOPEHEeBOro [AEHTUMHY €EKCTparoBaHMX
3y6iB Mo4ymHanocs 3 omsay KWoro B ONTUHHOMY
CTEepeOocCKOoniyHoOMy  Mikpockoni  npu  30iNbLUEHHI
Binn 5 po 30 pasiB gons BM3HAYeHHs 06NacTi, WO
BMMarae noganbLioro AOCigXXeHHsA. 3a JornomMoroto
HM3bKOLUBWAKICHOI BigpPI3HOI YCTAHOBKM Ta afiMas3Horo
aucky ToBwmHoo 300 MkM BUAinanmM dparMeHT 3yoy.
JocnigxyBaHa MNOBEPXHA pPEeTesibHO OuvuLLlyBanacs
Bif, 3a0pyOHEHHS 3a [JOMNOMOrol BOAWM i LULITKW.
3HEBOOHEHHS 3paska 3A4iMCHI0BaNoCcs 3a A0MNOMOroto
BUCYLLYBAHHS B AeCMKaTopi Npu Temnepatypi 22-24°C i
B BakyyMi 0,8 Na npotarom aexinbkox roguH [3].

Ockinbkn 3pasky He Oynn enekTponpoBiAHUMMU,
K TOro notpebye metoamka OOCHIOKEHHS, Ha HUX
dopmyBaBcs nNpoBigHMA  wap. [Ona  CTBOPEHHS
MPOBIOHOMO LWapy Ha 3pasku MeToaoM TepMiYHOro
BUMAPOBYBAHHS Y BaKyyMi HaHOcMBCS xpoM (Cr) maco-
BOIO TOBLUMHOW 50 HM. OTpuMaHui 3pa3oK BCTAHOB-
JIIOBANN Ha TpuMad i nomianu B poboyy kamepy pa-
CTPOBOIr0 ENEKTPOHHOIO MIKPOCKOTY.

Mikpopenbed AeHTUHY KOPEHEBUX KaHasB BMBYABCS
B PEeXMMi BTOPMHHOI pacTpPoOBOi eMicii npu Hanpysi
10-30 kB i 36inbweHHi B 15-1500 pasiB. O6’eMHiCcTb
300paxeHHs1 3abeanedvyBanacs 3a pPaxyHOK BeNUKOi
rmMnbuHn poKyca eneKkTPOHHOrO MIKPOCKOMa, a Takox
edekTy BIATIHEHHA penbedy KOHTPACTY Y BTOPUHHUX
enekTpoHax. KoHcepBaHTOM A1 eKCTparoBaHux 3y6is
[0 no4yaTtky [OCHioXKeHHs OyB PO3YMH FiNnoXnopuTy
HaTpito, a B xoAj poboTM — NOKPUTTS.

PeaynbraTn AocnigXXeHHs Ta X 0OroBOpEeHHS.

Mpun pocnipxeHHi 3paskiB  wnidiB  3ybiB  nicns
iHCTPyMeHTanbHOiI  00pOOKM  KOPEHEeBMX  KaHaniB
Py4YHUMW  Ta  MALWMUHHUMW  HiKENb-TUTAHOBUMU

iHCTpyMeHTaMn Oyno BUSBNEHO, WO BCS BHYTPILLHS
NMOBEPXHS  KOPEHEBOro  [OEHTMHY ©Oyna  Bkputa
OOHOPIOHMM 3Ma3aHUM LLAapOM, AKMIA CK1aOaeTbes i3
YaCTUHOK Pi3HOI HdopmMM Ta PO3MIpIB (OCTaHKM Nynbnuv
3y6iB, 0OAOHTOGNACTIB, MiKpOOpraHiamMiB, KoslareHo-
BUX BOJIOKOH [AEHTUHY, KpuCTaniB rigpokcmanaTuTy)
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Puc. 1. CTpykTypa A€HTUHY KOPEHEeBOro KaHany nicns
iHCTpyMeHTanbHOi 06po6ku. 36. x 500.

Puc. 3. CTpykTypa A,eHTUHY KOpEeHeBOoro KaHany nicns Bee-

AeHHa 10% po34uHy noeigoH-oay. 36. x 60.
(puc. 1, 2). lap, 9knii BKpUBAB NMOBEPXHIO AEHTUVHY,
OnokyBaB BXiO, [0 OEHTMHHUX KaHasbLjiB, O MOXHa
Oyno 6aunTn npu 36inbLUeHHI GinbLue, Hix 'y 1000 pasis.
Mpn BMBYEHHI MIKPOCKOMIYHNX 3HIMKIB, OTPUMaHUX
npu 36inbweHHi y 1000 pagiB, Ha BHYTPILUHIA NOBEPXHI
KOPEHEBOro AeHTUHy Oynu  BidyanizoBaHi nopwu
PO3MIpOM Bif, ~ 2 00 ~ 5 MKM, siKi € BXOAAMW Y AEHTUHHI
KaHanbLi.

[Mp BUMBYEHHI Yy €NEKTPOHHOMY pPaCTPOBOMY
Mikpockoni 3pa3kiB 3y0biB, y KOPEHEBI kKaHaNM Knx OyB
BBEOEHUIA PO34MHY MOBiOOH-MoOy, Oynu npocTtexe-
Hi HACTYMNHi 3MiHW. Ha BHYTPILLHIA NOBEPXHI OEHTUHY
chopmyBanach niieka i3 po3yuHy MNoBigOH-NOAY, sika
Mana rnagky nosepxHio. OcobnmBOCTi KpucTaniyHoi
PELWiTKN MOSIeKynn NoBiOOH-NO4Y Ta A0AATKOBUX pe-
YOBWH, SIKi BXOOSATb [0 CK/afy nikapcbkoro 3acoby,
3abe3neynnm ocobmBMin MasloHOK Ha MOBEPXHI MAiB-
KW — CMyracTiCTb y BUMsAi 6araToKyTHUKIB, SKi pO3-
TalloOBaHi Ha BHYTPILUHIA NOBEPXHI KOPEHEBUX KaHaniB
i3 Pi3HMM CTyrneHeM CKyn4eHoCTi. [niBka po3ynHy no-
BHICTIO 3akpuna BXig, OO0 OEHTUHHUX KaHanbuiB. Mpu
36inblweHHi PEM 6inble, Hix y 270 pasiB, CTPYKTypy

Puc. 2. CTpyKkTypa AeHTUHY KOPpEHEeBOro KaHany nicns
iHCTpyMeHTanbHoi 06po6ku. 36. x 1000.

Puc. 4. CTpykTypa AeHTUHY KOPEHEeBOro KaHany nicns Bee-
nAeHHa 10% po3uuHy noeigoH-ioay. 36. x 270.
MAiBKN HEMOX/IMBO Oyno gocnigutn. 3MmasaHoro Lapy
npw UbOMY NPaKTUYHO He Byno BidyanizoBaHo (puc. 3,

4).

[Mlicna onNpoOMiIHEHHA PO34MHY NOBIOOH-NOAY iHO-
payepBOHMM CBITJIOM y KOPEHEBUX kaHanax Oyna Bia-
KpUTa NOBEPXHSA KOPEHEBOrO AEHTUHY. [pun 30iNbLUEHHI
uiei gingHkm y 500 Ta 1000 pasiB Ha NOBEPXHI MOXHa
Oyno BUSIBUTU MOPUCTY CTPYKTYpPY. MNpu ubomMy BXOOuU
[0 OEeHTUHHUX KaHanbLiB Manu npubaMsHo 0aHaKoBUIA
po3Mip, a ixHin piameTp cknagaB ~ 2,5 MKM Ta
3MEHLUYBABCS Bif, NPULLMNKOBOI OiNAHKM A0 anikanbHOI.
JeHTuHHI KaHanbui Ha nonepevyHoMmy wnidi manm
okpyrny abo oBanbHy dopMy. Kpai ix HepiBHI BHacnigok
npouecis, B sknx 6epe y4acTb HaABKOJIOTPYOOYKOBUIA
OEHTUH (puc. 5, 6).

CTpykTypa KOPEHEBOro AEHTVMHY MiCAs BRUBY
Ha HbOro ¢GOTOaKTMBOBAHOI Ae3iHdekuii Burnagana
NPOHM3AHOI0 OEHTUHHUMU KaHanbUSMW, GKi NOyTb y
pagianbHOMy HanpsMky Ao nepudepii geHTuHy. Ha
CBOEMY LUMAAXY OEHTUHHI KaHasbLi PO3ranyXylTbCs i
3’€HYIOTbCS 3 rifIkaMu CYCiHIX KaHasbLyiB, yTBOPIOOYM
OPEHaxXHY CUCTEMY B AEHTUHI. HaBKONO AEHTUHHUX
KaHanbliB pPO3TALUOBYETLCS OCHOBHA PEYOBUHA,
OEHTUHHI KaHanbLi € Bigkputmmn (puc. 5, 6).
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Puc. 5. CTpykTypa A€HTUHY KOPEHEBOr0 KaHany nicns
¢doToakTnBoBaHoi ae3siHdekuir. 36. x 500.

3MazaHuii Wwap Ha MOBEpPXHi KOPEHEBUX KaHanis
OyB Maixe BiOCYTHI 32 BUKTIOYEHHAM OAMHUYHUX
KpucTanie (puc. 5, 6). 3masaHunii wap, yTBOPEHU
nicnsg  NPOBEOEHHSA  IHCTPYMEHTaNbHOI  0OpPO6GKU
KOPEHEBUX KaHasiB BUAANSABCA 3 MOBEPXHi 3aBOSAKU
edekTy abnauii iMnNynbCoM (NasepHoi ickpu), AKUA
npuTaMaHHUin nasepamMm HU3bKOi iIHTEHCUBHOCTI. lMpun
LIbOMY YaCTUHKM, SIKi CKNaaalnTb 3MasaHuii wap, oynm
cybniMoBaHi Ta BUMNapOBYBANUCb Y BUMSAl BiNIbHUX
MOJiekys, aTomiB Ta ioHiB, TOOGTO Hag OMPOMIHEHO
NOBEPXHEIO YTBOPIOBasnack cnabka nna3ma, sika siBnsie
co6010 iOHI30BaHWI KBa3iHENTPaNbHUIA ras.

[Mpy petanbHOMY BMBYEHHI MOBEPXHI KOPEHEBOMO
LEeHTUHY 6yn0 BCTAHOB/EHO, WO O3HAKUN MOLLKOKEHHS

Puc. 6. CTpykTypa A€HTUHY KOPEHEeBOro KaHany nicns
¢doToakTuBOBaHOI Ae3iHdekuii. 36. x 1000.
OMMABMIEHHS HEOPraHiYHMX OEHTUHHUX  CTPYKTYP,
TPIWWHM, NyxXupLi pekpucTanisauii OeHTUHY O0ynun
BiACYTHI. Lle roBopuTb Npo KOPEKTHO 0BpaHnii pexmnm

dOoTOaKTNBOBAHOI Ae3iHDEKLLT KOPEHEBMX KaHANIB.
BucHoBKkU. [ocnigkeHHs wnidiB 3y0iB MeETOa0M
pPacTpoBOi E€NEeKTPOHHOI MIKpOCKONii nokasanu, LwWo
doToakTnBOBaHa AesiHdekLis i3 3acTocyBaHHAM 10%
PO34MHY NOBIAOH-N0AY, aKTMBOBAHOIO iHppa4YepBOHUM
OMNPOMIHEHHSAIM, YCYBa€E 3MasaHun LWap Ha BHYTPILLHIN
MOBEPXHi AEHTUHY KOPEHEBUX KaHasiB, He CTBOPIOIOYN
MOLUKOIXEHHS CTPYKTYPU AEHTUMHHUX KaHanbLiB, LWO
CNpUSE NiOBULLEHHIO SKOCTi NOCTIiHOI 06TypaLtii.
MepcnekTuBamun nopanblUnNX AOCHIAKEHb € BU-
BYEHHS KJiHIYHMX Ta MIiKPOBiIONOriYHNX NOKa3HMKIB Ha
Pi3HMX eTanax JlikyBaHHSA XPOHIYHOIO NepPiOAOHTUTY.
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AOCNIOAKEHHA MIKPOCTPYKTYPU AEHTUHY KOPEHEBUX KAHAJNIB 3YBIB N4 BMJIMBOM
®DOTOAKTUBOBAHOI AE3IHMEKLIT METO40M PACTPOBOI EJIEKTPOHHOT MIKPOCKOMIT

XpaHoea H. O., Pa6okoHb €. M., Boiiga 0. B., Bipiokoea C. B.

Pe3iome. Y cTartTi npeactaBneHi pe3ynbtaTt pacTPOBOro eNeKTPOHHO-MIKPOCKOMIYHOIO A0CAIAKEHHS WidiB
3y6iB nig, BNAMBOM (OTOAKTMBOBAHOI Ae3iHdekujii i3 BUKOpUCTaHHAM @oToceHcubinisatopa, akTMBOBAHOIO
na3epHUM OMNPOMIHEHHSM i3 AoBXMHOW xBuni 810 HM. Byno BcTaHoBNEHO, WO ¢poToakTMBOBaHa Ae3iHdekLis,
npoeeaeHa B iHbpa4yepBOHOMY ONTUYHOMY Aiana30oHi, He YAHUTb NOLUKOIKEHHSI CTPYKTYPU KOPEHEBUX KaHaniB Ta
yCyBa€ 3Ma3aHuii Lap Ha NOBEPXHi KOPEHEBOIO AEHTUHY.

KniouoBi cnosa: ¢oToaktnoBaHa Ae3iHdeKUis, pacTpoBa esIeKTPOHHA MIKPOCKOMis, KOPEeHeBi KaHanu,
3mMasaHuin wap.

YAK616.314.14/.163-085.831-076.4

UCCJIEOOBAHUE MUKPOCTPYKTYPbl AEHTUHA KOPHEBbIX KAHAJIOB 3YBOB NoAa BJIMAHUEM
DOTOAKTUBUPOBAHHON JE3UHODEKLUN METOAOM PACTPOBOW 3NIEKTPOHHOW MUKPOCKOMNMUU

XpaHoea H. A., Pa6okons E. H., Boiiga 0. B., Bupiokoea C. B.

Pesiome. B cTaTbe npeacTaBfieHbl pe3ybTaTbl PACTPOBOIro 3/1€KTPOHHO-MUKPOCKOMMYECKOr0 NCCIeA0BaHMS
wnmdoB 3y6oB nog, BANSHMEM (GOTOaAKTUBMPOBAHHOM Ae3MHdEKLMM C UCMNoNIb30BaHNeEM GoToceHcnbunmnaaropa,
aKTMBMPOBAHHOIO N1a3epHbIM 061y4eHEM C AIMHOM BOJSIHbI 810 HM. Bblf10 yCTAaHOBNEHO, YTO GOTOAKTUBMPOBAHHAS
nesnHdekums, npoBeaeHHas B MHGPakpacHOM ONTUYECKOM AMana3oHe, He OKa3blBaeT MOBPEXOEHUS CTPYKTYPbI
KOPHEBbIX KAHANOB 1 YCTPaHAeT CMa3aHHbI C/I0M Ha MOBEPXHOCTU KOPHEBOIO AEHTMHA.

KnioueBble cnoa: GOTOAKTMBMPOBAHHAA Ae3MHDEKLMS, PacTPOBas SNIEKTPOHHAA MUKPOCKOMUS, KOPHEBbLIE
KaHanbl, CMa3aHHbl CNIOW.
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INVESTIGATION OF THE MICROSTRUCTURE OF ROOT CANAL DENTINE UNDER THE INFLUENCE OF
THE PHOTOACTIVATED DISINFECTION BY SCANNING ELECTRON MICROSCOPY

Zhdanova N., Riabokon E., Voyda Y., Birukova S.

Abstract. The article presents the results of scanning electron microscopic investigation of thin sections of
teeth under the influence of the photoactivated disinfection using a photosensitizer which activated by irradiation
with a laser wavelength 810 nm.

The microstructure of the samples was studied by the methods of scanning electron microscopy (SEM) using a
focused ion beam in scanning microscope J-840 (Jeol, Japan).

It were studied 10 teeth (molars 7, 3 premolars), extracted because of exacerbation of chronic apical periodon-
titis. Root canals were processed by standard endondontic method, then was entered photosensitizing solution of
povidone-iodine, which remained in situ for 60 seconds, after that was activated with a wavelength of 810 nm during
120 seconds.

Studying of the root dentin began from optical stereoscopic microscope with an increase of 5 to 30 times to de-
termine areas that require further investigation. By means of the low installation and detachable diamond disc thick-
ness of 300 microns isolated piece of tooth was made. The surface was washed from contamination with water and
brush. Dehydration was carried out using a sample drying desiccator at a temperature 22-24°C and vacuum 0.8 Pa.

The resulting pieces of teeth were set to the holder and placed to the chamber of scanning electron microscope.

The samples were electrically conductive as required method of research, they formed a conductive layer. To
create the top layer samples by thermal evaporation under vacuum deposited chromium (Cr) mass thickness of 50
nm. The resulting pattern set in the holder and placed in the cooking chamber scanning electron microscope.

Microrelief root canal dentin was studied in the secondary scanning mode emissions. The study of the teeth
after root canal instrumentation detected that inner surface of the root dentin was covered with a homogeneous
smear layer. Layer, covering a surfaceof dentin, blocked the entrance to the dentinal tubules, which could see an
increase more than in 1000. In the study of microscopic images obtained with an increase in 1000, on the inner
surface of the root dentin were visualized pore size ~ 2 to 5 mm, dentinal tubules.

In the study of electronic scanning microscope samples of teeth, root canals with solution of povidone-iodine,
have been traced following changes. The inner surface of dentin formed film with povidone-iodine solution, which
was flat. Peculiarities of the crystal lattice of the molecule povidone-iodine and additional substances included
in the medicinal product, provided a special pattern on the surface of the film — striations as polygons, which are
located on the inner surface of the root canals with varying degrees of crowding. Film solution completely closed
the entrance to the dentinal tubules. With increasing REM more than 270 times, the structure of the film could not
explore. Smear layer wath not visualized.

After irradiation povidone-iodine solution infrared by the light in root canals was opened the root surface of den-
tin. With an increase in this area in the 500 and 1000 times the surface can be detected porous structure. Thus the
entrances of dentinal tubules were about the same size as their ~ diameter of 2.5 m and decreased from apical to
the cervical area. Dentinal tubules in transverse thin sections were round or oval shape. Their rough edges from the
process, which involved semitubular dentin.
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The structure of the root dentin after exposure to disinfection it looked pierced dentinal tubules, which run ra-
dially to the periphery of the dentin. On his way dentinal tubules branched and connected to the adjacent tubular
branches, forming a drainage system in the dentin. Around the dentinal tubules located the main substance dentinal
tubules are open.

In a detailed study of the root dentin surface was found that signs of damage to the structure, unwanted ther-
mal effects such as melting inorganic dentinal structures, cracks, blisters of recrystallization dentin were absent. It
shows the correct optical mode of laser influence.

It was found that the photoactivated disinfection carried out in an infrared optical range, it has no damage to the
root canal structure and eliminates smear layer on the surface of the root dentine.

Keywords: photoactivated disinfection, scanning electron microscopy, root canal, smear layer.
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