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Ranah Kim, Yoon Gun Kim, Mi-Yeon Kim, Byung Chul Song, Sun-ho Kim, Jeong-hee Kim*
Department of Conservative Dentistry, Veterans Health Service Medical Center, Seoul, Republic of Korea

Purpose: The purpose of this study was to evaluate tissue dissolving capacity, antimicrobial effect of Hydroxyethylidene
bisphosphonate (HEBP) interacting with sodium hypochlorite (NaOCl), Ethylenediaminetetraacetic acid (EDTA) as conventional
endodontic irrigants and to determine tissue dissolving efficacy depended on temperature. Materials and Methods: A total of 80
bovine muscles were randomly distributed into 8 groups (n = 10). After their initial weights determined on a precision scale, the
specimens in each group were immersed in the solutions for 5, 10 and 15 min and reweighted at each time period. Agar diffusion
test inoculated with Enterococcus faecalis was performed for antimicrobial effect of each endodontic irrigants. Results: The ability
to dissolve organic matter was greater in NaOCl group following NaOC| and HEBP mixture. Heated NaOCI (40°C) and NaOCl/ HEBP
mixture was greater tissue dissolving efficacy than room temperature (25°C). Antimicrobial effect was greater and significant in the
following order EDTA > EDTA + 1% NaOCI > 1% NaOCI > 1% NaOCI + HEBP. Conclusion: HEBP as soft chelating agent does not disturb
antimicrobial effect and less affected tissue dissolving efficacy as inherent properties of NaOCl. In the heated NaOCI/HEBP mixture
analyzed, it dissolved more the organic matter than room temperature. (J Dent Rehabil Appl Sci 2017;33(2):106-13)
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Table 1. Solutions for the experiment of tissue dissolving

capacity

Groups Solutions

1 Normal saline (control group)

2 17% EDTA

3 18% HEBP

4 2.25% NaOCl (25°C)

5 2.25% NaOCl (40°C)

6 1:1 5.5% NaOCI + 17% EDTA — finally,
2.25% NaOCl/8.5% EDTA mixture (25°C)

7 1:1 5.5% NaOCI + 18% HEBP — finally,
2.25% NaOCl/9% HEBP mixture (25°C)

3 1:1 5.5% NaOCI + 18% HEBP — finally,

2.25%NaOCl/9% HEBP mixture (40°C)

EDTA, etylenediaminetetraacetic acid; HEBP, hydroxyethylidene
bisphosphonate; NaOCI, sodium hypochlorite.
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7 27 sk
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Fig. 1. (A) General Lan Incubator IB 05-G (60L, Jeio Tech,
Inc., Seoul, Korea), (B) Model for Petri dish set up.

Table 2. Solutions for the experiments of antibacterial efficacy

Group Solution
A 1% NaOCl
8.5% EDTA

1:1 2% NaOCl + 17% EDTA —
finally, 1% NaOCl/8.5% EDTA mixture

B
C
D 9% HEBP
E

1:1 2% NaOCl + 18% HEBP —
finally, 1% NaOCl/9% HEBP

F Saline (control group)

NaOCl, sodium hypochlorite; EDTA, etylenediaminetetraacetic acid;
HEBP, hydroxyethylidene bisphosphonate.
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Fig. 2. The mean rate of weight changes (%) after 5 min, 10 min and 15 min of submersion to the irrigation solutions.
EDTA, etylenediaminetetraacetic acid; HEBP, hydroxyethylidene bisphosphonate; NaOCI, sodium hypochlorite.

Table 3. Tissue dissolving efficacy depended on time

0 min 10 min 15 min
Group 1 0.000% 10.651% 22.313% 22.918%
Group 2 0.000% 16.724% 16.635% 23.607%
Group 3 0.000% 18.331% 23.956% 24.497%
Group 4 0.000% 19.147% -4.103% -31.944%
Group 5 0.000% 12.795% -17.825% -41.853%
Group 6 0.000% 14.321% 12.770% 15.447%
Group 7 0.000% 21.551% 10.260% -5.860%
Group 8 0.000% 20.635% 3.034% -11.442%
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Fig. 3. The effect of HEBP. These graphs show comparisons of the mean rate of weight change (%) of Group 4, 6 and 7 after
10 min and 15 min submersion to the irrigation solutions. Values are shown as the mean. NaOClI, sodium hypochlorite;
EDTA, etylenediaminetetraacetic acid; HEBP, hydroxyethylidene bisphosphonate.
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Fig. 4. The effect of temperature increase. These graphs show comparisons of the mean rate of weight change (%) of
25°C and 40°C groups after 10 min and 15 min of submersion to G4 and G5 (A), G7 and G8 (B). Values are shown as the
mean. NaOCl, sodium hypochlorite; HEBP, hydroxyethylidene bisphosphonate.
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Table 4. Zones of inhibition (mm) against organisms (agar diffusion test)

Group A Group B Group C Group D Group E Group F

(NaOCl) (EDTA) (NaOCI/EDTA) (HEBP) (NaOCI/HEBP) (Saline)
Mean 7.675 15.938 11.338 0.000 7.313 0.000
Standard deviation 1.309 1.374 1.151 0.000 0.897 0.000

NaOCl, sodium hypochlorite; EDTA, etylenediaminetetraacetic acid; HEBP, hydroxyethylidene bisphosphonate.
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