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40°C,60°C, HER) ICT 3 FHEDTAEZEARETHS.
11



— A NaClO0 (X, pHAE <445 & 0CI7I2x L HOCI WD 2D TRHREDIRD
BTT S, F-pHMNETITSH&HCI AEMLBRENRIZE T A, pHd LT TIE
EELGERAADRELEY, THERBICEKYENREOCEELRICE S5
ARELEZYBERBRBECERRZEY 50, ERRABECHESEOER TE
RETOEASFELL, ARERBERIZI3%TITS F—IZET S, EHE
~DERZEHLLTVESH, ASV—BOREZINRTOLENHY, SHEIT-
1= SAF & EDTA D&, #REI% 3. 000 (vib/min) ICTHREMR EBERTER
BOBKRIRZELDCELGSIRRBAIV—BZAKMICKRET S5 EMNATEE
TH-ot=. Gk NaCl0 LRIEEDEEERZRI S EDTAZRA - SAF VX7
LIZESREMRBS I VARBEZECREXRSRNTRELGNIE, S LITHEY

TRELGRELBENMTIZADEEFZATLS.

12



O

1. SAF X T LIZ EDTA ZAWVWTHREMR LEBRORERTERIKIERAE, DW

EREBEEZRDLEN I

2. SAF X T LEEDTADHMAEREF, BRBICEVWTHEICRERTFERIV—

BREDRERDI:-.

3. SAF SR T LDIREN B ZFTE L 1= 3.000(vib/min) (&, 5.000(vib/min) RFE

AINV-—EBRENRELEAEEZRDLEN 1.

13



COl AR : RRBXICEEL T, ATRI NS COI [EITENAEY TY.

AEN (RHE#IxzHARH)

14



X BR

1) WaliaH, Brantley WA, GersteinH. An initial investigation of the bending

and torsional properties of nitinol root canal files. J Endod 1988; 14:

346-351.

2) The gold standard in file system.

http://www. dentsply. co. uk/uploads/files/waveonegold-epmay15. pdf (2015

F10RA1B77t€X)

3) Candeiro GT, Matos IB, Costa CF, Fonteles CS, Vale MS. A comparative

scanning electron microscopy evaluation of smear layer removal with apple

vinegar and sodium hypochlorite associated with EDTA. J App! Oral Sci 2011;

19: 639-643.

4) Mancini M, Armellin E, Casaglia A, Cerroni L, Cianconi L. A comparative

study of smear layer removal and erosion in apical intraradicular dentine

with three irrigating solutions. J Endod 2009; 35: 900-903.

5) Jodway B, Hulsmann M. A comparative study of root canal preparation with

NiTi-TEE and K3 rotary Ni-Ti instruments. Int Endod J 2006; 39: 71-80.

6) Pirani C, Feletti G, Cretti R, Acquaviva GL, Marchionni S, Prati C. SEM

evaluation of root canal dentin morphology after Ni-Ti instrumentation.

J Appl| Biomater Biomech 2009; 7: 116-122.
15



7) Foschi F, Nucci C, Montebugnoli L, Marchionni S, Breschi L, Malagnino
A, Prati GC. SEM evaluation of canal wall dentine following use of Mtwo and
ProTaper NiTi rotary instruments. Int Endod J 2004; 37: 832-839

8) Metzger Z, Teperovich E, Zary R, Cohen R, Hof R. The self-adjusting file
(SAF). Part 1: respecting the root canal anatomy—A new concept of endodontic
files and its implementation. J Endod 2010; 36: 679-690.

9) Hof R, Perevalov V, Eltanani M, Zary R, Metzger Z. The self-adjusting
file (SAF). Part 2: mechanical analysis. J Endod 2010; 36: 691-696.

10) Metzger Z, Teperovich E, Cohen R, Zary R, Paqué F, Hulsmann M. The
self-adjusting file (SAF). Part 3: removal of debris and smear layer-A

scanning electron microscope study. J Endod 2010; 36: 697-702.

11) 88 Bel, BHEHESR. €ILIT7FE—CTR2A4TULOURBERY—F—

[T 58K HEEAoREMEK, BEELER., BERES I VREHHEN

M. BwAES 2009 ; 30 @ 71-78.

12) g ZE, FHMKE, ARHB & F)IEHB. pH#HZ EDTA KBFRICED

BEBEIXATEOREDER. 2001 31 the Quintessence TV KK T4 vy

A2 HRRADRE-BABRKERNEREFZRHm— 2001 ; AU : 155-158.

13) Grossman LI, Oliet S, Del Rio CE.Endodontic practice. 11th ed. Lea &

Febiger: Philadelphia; 1988. 187-189.

16



14) EFRe, FHEES NLEX #HiAEEHE BAREE BERKERZLHA
LEREXRSICETINE F—HRSEIMICLI2BEEBOER. AFERER
1986 ; 29 : 945-952.

15) IMNIAE, MERSE, PHBK. REOLFMBERILRFDRRBRIE
CRETEZEICET SR T4 I vV BYMMEEEICKLSRET. BERRE
& 1999 ; 42: 102-115.

16) Garberoglio R, Becce C. Smear layer removal by root canal irrigants
Oral Surg Oral Med Oral Pathol 1994; 78: 359-367

17) Perez GV, Cardenas MEM, Planells US. The possible role of pH change
during EDTA demineralization of teeth. Oral Surg Oral Med Oral Pathol 1989;
68: 220-222.

18) WAEE, XERE #HH B BAER. EDTAKZEOAEHRERE~AD
=&, BERESE 2010 48 : A16.

19) Yoldas 0, Yilmaz S, Atakan G, Kuden C, Kasan Z. Dentinal microcrack
formation during root canal preparations by different NiTi rotary
instruments and the self-adjusting file.J Endod 2012; 38: 232-235.

20) Hulsmann M. Dens invaginatus: aetiology, classification, prevalence,
diagnosis, and treatment considerations.dJ Endod 1997; 30: 79-90.

21) Milanezi de Almeida M', Bernardineli N, Ordinola-Zapata R, Villas-Bdas

MH, Amoroso-Silva PA, Branddo CG, Guimardes BM, Gomes de Moraes I,
17



Hangaro-Duarte MA. Micro—-computed tomography analysis of the root canal

anatomy and prevalence of oval canals inmandibular incisors. J Endod 2013;

39: 1529-1533.

22) Solomonov M, Paqué F, FanB, Eilat Y, Berman LH. The chal lenge of C—shaped

canal systems: a comparative study of the self-adjusting file and ProTaper.

J Endod 2012; 38: 209-214.

23) HF F, AHZEH, BB, EMEE WAREF. 4k EEES

FR : B ; 2012, 134-135.

24) FEER, ABAERA XATRE - REBRICE T HERKMIEE. The

Quintessence. 1996 ; 15 : 446-448.

25) EMME, FEEH#, BAREBA EDTAZRAVRERS wRETH. 1998;

669 : 175~180.

26) EER—E}, FHEX REFR - HEBZPDLICT. TUOELEAVYEY F.1999;

24 (1F|=) 330 : 42~49.

27) Metzger Z. The self-adjusting file (SAF) system : An evidence-based

update. J Conserv Dent 2014; 17: 401-419.

28) THWE%%, ®REEE FHEMTF IHESR, BEZREF FIEREX. KE

EANLDDLRBIMEEREICESTIRRHBHEEDORS (F28,) . BEKRFE

2007 ; 50 (RAF:HEHS) : 112,

18



Evaluation of Root Canal Preparation Ability by
Self-Adjusting File and EDTA Solution

Hiramine Michiko"?, SUZUKI Jiro"? FUJIMAKI Ryuji?
OKADA Shusaku®, and TANI-ISHII Nobuyuki?

"Equal contribution

2Department of Pulp Biology and Endodontics, Graduate School
of Dentistry, Kanagawa Dental University

SDepartment of Cariology and Restorative Dentistry , Graduate School
of Dentistry, Kanagawa Dental University

Corresponding author: Dr.SUZUKI. Department of Pulp Biology and Endodontics

Graduate School of Dentistry, Kanagawa Dental University, 82 Inaoka—-cho, Yokosuka,

Kanagawa 238-8580, Japan

TEL: +81-46-822-8856, FAX: +81-46-822-8856, E-mail: j.suzuki@kdu. ac. jp

Evaluation of root canal preparationability by Self-adjusting file and EDTA solution

19



Abstract

[Purpose]

This research is driven by the vertical oscillatory motion, the

Self-Adjusting File (SAF) system which performs at the same time root canal

cleaning and root canal formation, using a tissue irritation is

low-alkaline and |low—concentration EDTA solution as a root canal cleaning

solution, it was intended to compare the effective root canal preparation.

[Methods]

30 fresh human extracted premolar with no dental caries were used.

Classification into 6 groups (n=5), after the crown resection, glide path

at # 15 K-file, after working length determination, root canal preparations

#20 K-file, SAF system used 3.000 or 5.000 vibration/min (vib/min), with

root cleaning solution 3% sodium hypochlorite, low-alkaline 3% EDTA

solutionand distilled water as a control . Measurement of root canal dentin

surface decalcification by nano—-indentation method was further evaluated

by SEM analysis, smear layer removal effect of apical area.

[Results]

Indentation hardness of demineralized dentin (HIT), for each item of

Martens hardness (HM) and the indentation modulus (EIT), it was no

statistically significant difference between each group. In addition, at
20



the SAF system frequency 3.000(vib/min), in 5.000(vib/min) as well as EDTA

solution group, it showed a significant root canal dentin smear layer

removal effect than sodium hypochlorite solution and control groups

[Conclusion]

The combination of SAF system and EDTA solution was no significant

difference between the control group for the root canal dentin

demineralization action. Also in any frequency 3.000(vib/min) or

5.000(vib/min) has been shown to have dentin smear layer removal effect

of the root canal cleaning is difficult apical area.

Key words: SAF, EDTA, Nano indentation
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Fig.1 The SAF is the first file that does not have a solid metal shaft.
The file is designed as a hollow tube, the walls of which are made from

a thin nickel titanium lattice.

Fig.2-1) SEM images of pre—operative dentine surface apical area(original

magnificationx500 ).

Fig.2-2) SEM images of pre-operative dentine surface apical area (original

magnificationx1.000 ).

Fig.3 SEM image of post-operative dentine surface apical area.

1,3,5) DW, NaClO, EDTA ( 3.000 vib/min, original magnificationx500 )

2,4,6) DW, NaClO, EDTA ( 5.000 vib/min, original magnificationx500 )

7,9,11) DW, NaClO, EDTA

( 3.000 vib/min, original magnificationx 1.000 Triangle: Hulsmann’ s

score measurement position)

8,10,12) DW, NaClO, EDTA

( 5.000 vib/min, original magnificationx 1.000 Triangle: Hulsmann’ s

score measurement position)
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Table 1 Hulsmann’ s Classification

Table 2 Evaluation of demineralized dentinsurface by Nano indentation

method

*:Significant differences at p<0.01

Table 3 Remaining degree of Smear layer of Hiulsmann’ s score

EDTA group 3.000(vib/min) and 5.000(vib/min), it had been

significantly removed of Smear layer.

*:Significant differences at p<0.01
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Table 1 #ig/N 2 60%

Score 1: No smear layer, dentinal tubules open.
Score 2: Small amount of smear layer, some dentinal tubules open.

Score 3: Homogeneous smear layer covering the root canal wall, only few dentinal
tubules open.

Score 4: Complete root canal wall covered by homogenous smear layer, no open
dentinal tubules.

Score 5: Heavy, non-homogenous smear layer covering the complete root canal wall.




Table 2 #ig/NE60%

N/mm?2 DW Prototype EDTA

HIT 529.5 519.4
HM 452.4 373.4
EIT 2.8 X104 2.0x 104

(median n=10 P<0.01)



Table 3f8/N 2 60%

3000 5000 (vib/min)
Sample NaCIO EDTA DW NaClO EDTA DW

1 2 1 3 3 1 3

2 3 1 3 2 2 3

3 3 1 4 2 1 3

4 2 2 3 3 1 3

5 3 1 3 3 1 2
Mean = SD 26+05 ¥12+0.4 32+04 2.6+05 *1.2+0.4 2.8+0.4

(n=5 p<0.01)
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