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Effect of Irrigation Solutions on the Surface
Characteristics and the Cyclic Fatigue Resistance of a
Novel Reciprocating File

ABSTRACT

Background
There is new evidence support that there is marked reduction in cyclic fatigue resistance of
NiTi files when temperature changes or exposed to irrigation solution. In addition, surface

roughness of the files might contribute to this reduction.

Aim of the study

The objectives of this study were two parts; part | was to measure the cyclic fatigue
resistant of RECIPROC blue (RCB) and RECIPROC (RC) NiTi files in water, 5.25% sodium
hypochlorite (NaOCI) and 17% ethylenediaminetetraacetic acid (EDTA) at room temperature
24°C (control), 37°C and 45°C. Part Il was to assess the surface changes in RCB and RC
after ten minutes immersion in water, 5.25% NaOCI and 17% EDTA at 37°C and 45°C.

Materials and methods

The first part of the study utilized a total of 144 (RCB & RC) NiTi files that were
examined by three Stainless Steel (SS) pins model to determine number of cycles to failure
(NCF). Files were divided into 6 groups (n=24) according to selected temperature and
solution for each reciprocating system: Group I; tested with no solution at 24 °C, Group II;
tested in water at 37 °C, Group Il1; tested in 17% EDTA at 37 °C, Group 1V; tested in 5.25%
NaOCI at 37 °C, Group V; tested in water at 45 °C, and Group VI; tested in 5.25% NaOCI at
45 °C. Test model designed to manipulate the file in 60° angle / 3-mm radius of curvature,
was used as artificial canal. The second part include Atomic Force Microscope (AFM) scan
in which total of 8 files divided into 4 groups (n=2) each sample have 5 scans to measure root
mean square (Sq) and mean roughness (Sa) in nanometers as follow: Group A; new files as
(control), Group B; immersion of files in 17% EDTA at 37 °C, Group C; immersion of files
in 5.25% NaOCI at 37 °C, Group D; immersion of files in 5.25% NaOCI at 45 °C. Results
were analyzed by two-way ANOVA in addition to split plot ANOVA.



Results

At 24°C control group had significantly the highest NCF compared to all the groups
(P <0.05). NCF was significantly reduced (P <0.05) with increase of temperature for both
reciprocating systems, regardless to the solutions used (P>0.05). In addition, RCB had
significantly higher NCF than RC (P <0.05). Sa and Sq significantly increased by immersion
in 5.25% NaOCI and by its temperature rise (P<0.05) for both systems. Immersion in 17%
EDTA had minimal effect on Sq and Sa (P>0.05) for both systems at 37°C. RCB had
significantly lower (Sa) and (Sq) value than RC (P< 0.05).

Conclusion

It can be concluded that NCF was negatively affected by immersion as all immersion
groups had statistically significant lower NCF compared to control. The impact of solution’s
temperature on NCF was more significant than the solution type. RCB had better cyclic
fatigue resistance than RC. Regarding surface changes, immersion in 5.25% NaOCI led to
more surface roughness compared to 17% EDTA. Also, increasing NaOCI temperature led to

more surface roughness. RCB had less surface changes than RC.



