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ABSTRACT

CYCLIC FATIGUE OF THE SODIUM HYPOCHLORITE TREATED AND /OR STEAM
AUTOCLAVED NICKEL-TITANIUM ENDODONTIC FILES

Hye-Young Cho, II-Young Jung, Chan-Young Lee, Euiseong Kim*
Department of Conservative Dentistry, College of Dentistry, Yonsei University, Seoul, Korea5

The purpose of this study was to determine the effect of sodium hypochlorite and steam autoclaving on
the cyclic fatigue of nickel-titanium endodontic files.

Two types of files with a .06 taper and #30 were used, K3® (SybronEndo, Glendora, California, USA) and
Hero642® (Micro-Mega, Besangon, France).

The files were divided into 6 experimental groups containing 10 files each group depending the soaking
time in 6% sodium hypochlorite solution and number of cycles of steam autoclave. After sterilization, a
cyclic fatigue test was performed on each file, and the fracture time was recorded in seconds. The control
group underwent the cyclic fatigue test only. After the test, the surface characteristics of the files were
observed using scanning electron microscopy (SEM).

All groups containing the Hero 642® files showed a similar cyclic fatigue fracture time. However, the cyclic
fatigue fracture time with the K3® files was significantly shorter in groups which were treated with sodium
hypochlorite than in the control group (P { 0.05). SEM revealed both Hero642® and K3® files to have signifi-
cant corrosion on the file surface in groups treated with sodium hypochlorite, compared with the sharp and
regular blades of the control group. K3® files showed more corrosion than the Hero642® files. Bluntness of
the blades of the K3® file was observed in groups treated with steam autoclave. Although there was no obvi-
ous destruction on the surface of steam autoclaved Hero642® files, slight bluntness was observed.

Sterilizing with a steam autoclave is much less destructive to K3® files than sodium hypochlorite. The
longer time exposed to sodium hypochlorite, the more destructive pattern was shown on the blades of the
files. Therefore, when using sodium hypochlorite solution, the exposure time should be as short as possible
in order to prevent corrosion and increase the cyclic fatigue fracture time. (J Kor Acad Cons Dent 33(1):54~
65, 2008)
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Figure 1. A photograph and a schematic diagram of the machine for cyclic fatigue test.

Figure 2. Sloped metal block with a guiding path of 2 mm width.

Table 1. Pretreatment of each groups before cyclic fatigue test

Group name pretreatment method

N 15 15 minutes in sodium hypochlorite solution

N 30 30 minutes in sodium hypochlorite solution

Hb5 5 cycles in steam autoclave

H 10 10 cycles in steam autoclave

H5N 15 5 cycles in steam autoclave following 15 minutes in sodium hypochlorite solution
H 10N 30 10 cycles in steam autoclave following 30 minutes in sodium hypochlorite solution
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Figure 3. Cyclic fatigue fracture time of K3® (sec)
(Mean * SD).

A, B, C, D means that the same letters are not sig-
nificantly different.

(a) Hero 642®
Figure 5. SEM view of files of the control groups.
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Figure 4. Cyclic fatigue fracture time of Hero 642°
(sec) (Mean + SD).

(b) K3®
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(a) Hero 642%
Figure 6. SEM view of files of the N15 groups.

(b) K3®
Figure 7. SEM view of files of the N30 groups.
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(a) Hero 642®
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(b) K3¥

Figure 8. SEM view of files of the H5 groups.

(a) Hero 642°
Figure 9. SEM view of files of the H10 groups.
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(a) Hero 642°

(b) K3®

Figure 10. SEM view of files of the H5SN15 groups.

(a) Hero 642°
Figure 11. SEM view of files of the HION30 groups.
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Figure 12. Files in NaOClI solution.
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(a) Hero 642% (b) K3®

Figure 13. Surface of files after 15 minutes of NaOCl treatment.

Figure 14. Qualitative analysis of Hero 642%. Figure 15. Qualitative analysis of K3*.

Table 2. Quantitative analysis of Hero 642%

Element ~ : Line weight% - K-Ratio ~ Decon-Regions =~ Cnts/s . Atomic % 7 A F
Ti Ka 18.67 0.1819 4.260 - 4.750 23.25 21.96 0.9966 0.9522 1.0262
Ni Ka 81.32 0.8015 7.150 -7.790 32.76 78.04 0.9997 0.9859 1.0000
Total 99.99

Table 3. Quantitative analysis of K3®
weight% K-Ratio = Decon-Regi - On
19.21 0.1871 4.230 - 4.840 22.95 22.57 0.9966 0.9525 1.0260
80.79 0.7959 7.150 - 7.790 31.22 77.43 0.9997 0.9855 1.0000
100.00
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