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AHHOTAUWA

Bgedenue. [lo cerofHsALIHEro AHA OCTAETCA aKTyasbHbIM BOMPOC KayecTBEHHOW 06paboTKM KOPHEBbIX KaHanoB
(KK) B MonouHbIx M nocToAHHbIX 3ybax. CnoxkHble aHaToMuyeckve dopMbl KK, Hanuume OenbTOBMOHBIX OTBETBMEHMIA
3aTpyaHAT paboty. CoyeTaHne MexaHWYECKoM M MedMKaMeHTo3HoW 06paboTku KK no3sonset fobuTbeA CTepUbHOCTM
MonocTy 3yba, YTo 04EHb BaKHO, 0COBEHHO NPU Pa3BUTUM XPOHUYECKUX NepuodoHTMTOB. 0HaKo, 406UBaAC CTEPUNBHOCTH
npu MefuKaMeHTO3HOW 06paboTKe, BpauM CTANKUBAIOTCA C HOBOW NMPO6IEMON — KaK M3beaTb NOBPEAEHWA TKaHew
MepMOAOHTa aHTUCENTUKOM MPU PACKPbITOM anuKanbHOM OTBEPCTUM. TEXHUYECKMEe XapaKTePUCTUKU 3HLOOOOHTUYECKMX
Wrn, NpeanaraeMblX AN UCMONb30BaHWA HA 3TOM 3Tane, He MO3BOAAIOT PELUMTb 3Ty NpobneMy C BbICOKOW CTEMeHbio
a¢pexTMBHOCTM. bBonbluoe KonWM4ecTBO  OTpMUATENbHBIX  CTOPOH, OMpedenAlT HeobXoAMMOCTb MOMCKa  NyTen
YCOBEPLUEHCTBOBAHMA KOHCTPYKLMM SHOOLOHTUYECKOM UMbl

Llens. OnpenenuTb ONTUMarnbHble TEXHUYECKUE XapaKTEPUCTUKU SHOOLOHTUYECKMX KOPHEBBIX UM M pa3spaboTatb
HOBYI0 KOHCTPYKLMIO 3HOOLOHTUYECKOM Mrbl, obecneynBaloLLeii paBHOMepHoe opollenue fenbTbl KK ¢ MUHMManbHoM
BEPOATHOCTbIO MOBPEXAEHUA NepUanmKanbHbIX TKaHEeN.

Mamepuaner u Memodel. AHanu3 nokasatenen, BAMAKLWMX Ha KayecTBo ouvweHna KK mpu npoekTMpoBaHum
3HA0AOHTUYECKOW UMbl C HEOHXOAMMBIMU TEXHUYECKUMU XapaKTepucTUKamu npoBoamncaA B nporpamme Solid Works 16.
KomnbloTepHoe MofenvpoBaHue 6ronornyeckon Mogenum 3yba ¢ HoBoW Mrnon nposogmnock B nporpamme Solid Works
Flow Simulation.

Pesynemamel. [lpeanoxeHo ycoBepLUEHCTBOBATb 3SHAOAOHTUYECKYIO KOPHEBYID Wrjly MeTOLOM KOMMbIOTEPHOr0
MOZENMpoBaHUA. TeXHUYeCKUM pe3yfbTaT AOCTUrHYT 3a CYeT MPUOAHWMA KOHCTPYKLMM BCEX MOMOMUTENbHBIX CTOPOH
aHanoro., YCTpaHAA HeJocTaTKW. KOHCTPYKUMA SHOOOOHTMYECKON UMbl COQEPHUT OTBEPCTUA: 1 OTBEPCTME Ha KOHUMKe
urnbl 1 168 0TBEpCTMM, PacronOKeHHbIX B LIAXMaTHOM NopAgKe Ha 6OKoBOWM MoBepxHOCTU Wrnbl. Bce oTBepcTvA uMeloT
0[IMHaKOBbIN AuaMeTp, paBHbiM 0,1 MM, 4TO NO3BONAET BLIPOBHATL [ABNEHWE U CHU3WUTb CKOPOCTb LLEHTPabHOMO MOTOKA
[0 CKOpOCTU MepudepuiHbIX MOTOKOB, YTO 06ecreyMBaeT PaBHOMEPHOE OpOLUEHME U MUHUMMU3ALMIO BEPOATHOCTM
MoBpeXaeHNA anbBeoAPHOro 0TPOCTKA.

3aknmoyenue. HoBaa Mofenb SHOOAOHTMYECKOM UMb, MMetowwan 1 oTBepcTve Ha KOHUMKe urnbl u 168 otBepcTun,
PpacrosnioXKeHHbIX B LIAXMaTHOM NopAfKe Ha 60KOBOW MOBEPXHOCTM, obecneuvBaeT paBHOMEPHOE OPOLLEHWE MOBEPXHOCTH
KOPHEBOr0 KaHana rmo BCEMY MEpUMETPY C MUHWUMANbHOM BEPOATHOCTHIO MOBPEHOEHWA NepuanmKanbHbIX TKaHeW Oare
npy MakcuManbHow rny6uHe BeegeHuaA urnbl B KK.
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Potentials of 3D-Modeling in the Preclinical Stage
of Root Needle Research

Aleksandr V. Kuligin, Larisa N. Kazakova, Oksana S. Tereshchuk™?, Vadim V. Bokov

Razumovsky Saratov State Medical University, Saratov, Russian Federation

ABSTRACT

INTRODUCTION: At present, the issue of high—quality processing of the root canal (RC) of the deciduous and permanent
teeth remains important. However, the procedure is hindered by the complex anatomical shape of the RC and a presence of
deltoid branches. A combination of the mechanical and drug treatment of the RC allows achieving the sterility of the tooth
cavity, which is very important in the development of chronic periodontitis. However, to achieve sterility during drug treatment,
dentists face a new problem of how to avoid damage to periodontal tissues using an antiseptic agent with the apical foramen
opened. The technical characteristics of endodontic needles available for use at this stage failed to effectively solve this
problem. Thus, the multitude of issues substantiates the need to improve the design of endodontic needles.

AIM: To determine the optimal technical characteristics of endodontic root needles and to develop a new design of an
endodontic needle that allows uniform irrigation of the RC delta with minimal probability of damaging the periapical tissues.

MATERIALS AND METHODS: In designing an endodontic needle with the required technical characteristics, parameters
that influence the quality of cleaning the RC were analyzed in SolidWorks 16 program. Computer modeling of the biological
tooth model was implemented in SolidWorks Flow Simulation program.

RESULTS: Computer modeling was used to improve the endodontic root needle. Technical results were achieved by
incorporating in the design all the positive aspects of analogs and eliminating the disadvantages. The designed endodontic
needle contained 1 hole on the tip and 168 holes arranged in a checker—wise manner on the lateral surface. All holes have the
same diameter of 0.1 mm, which evens out the pressure, reduces the central flow rate to the rate of peripheral flows, ensures
uniform irrigation, and minimizes the likelihood of damage to the alveolar process.

CONCLUSION: A new model of an endodontic needle with one hole on the tip and 168 holes arranged in a checker—wise
manner on the lateral surface ensures uniform irrigation of the RC surface and the entire perimeter with minimal likelihood of
damaging periapical tissues even with the maximal depth of insertion of the needle into the RC.
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