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Figure 5. ISO Testing. (A) Film Thickness specimens after testing.  (B) Dimensional 

Change specimen with 21.0mm file for size comparison.  (C) Solubility 
specimens. 
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Discussion 
 

 

Antibiotics are commonly used systemically in endodontics(15).  The local 

application of antibiotics to the root canal system and periapical tissues may be a more 

effective method of delivery (16).   A few studies (8,9) have expounded on the concept of 

endodontic sealers for local antibiotic delivery.  Baer et al (9) showed that endodontic 

sealers with added amoxicillin not only demonstrated inhibition of bacterial cell growth 

initially, but also demonstrated inhibition after seven days of sealer set.  However, the 

addition of amoxicillin may change the properties of the endodontic sealers.   A pilot 

study was conducted to compare film thickness, dimensional change and solubility of 

AHP, EWT and RS with and without amoxicillin according to ISO standards.  The results 

of this pilot study suggested further testing of sealers with added amoxicillin should be 

conducted to more closely mimic the clinical environment.  

 

The push-out bond strength test is one way to evaluate the effectiveness of an 

endodontic obturation material or technique.  Other methods of testing include bacterial 

leakage, fluid filtration and dye penetration testing (17).  While each method of in vitro 

testing seeks to replicate the clinical environment the correlation between leakage studies 

and clinical success has been questioned (17-21).   The push-out model has been used 

extensively to evaluate the dentin obturation interface, but its relevance has also been 

called into question (22).  There is no evidence that any of these testing methods is the 

best for measuring the clinical effectiveness of an endodontic obturation material or 

technique.   
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The results of this study are in agreement with the results of many other studies 

comparing the bond strength of gutta-percha and Resilon to dentin using different 

sealers (11-14).  Generally these studies have shown gutta-percha and AHP to have 

higher bond strengths than Resilon and gutta-percha EWT obturation systems.  The 

current study made no attempt to compare push-out bond strengths between different 

sealers with amoxicillin.   The well-established differences in the bond strengths between 

plain sealers (11-14) suggest any differences in push-out bond strength found between 

different sealers with added amoxicillin would be due to the inherent differences in the 

plain sealers push-out bond strength.  

 

The present study demonstrated that the highest mean bond strengths were found 

at the apical segment of each test group.  This could be due to pooling of sealer at the 

apical segment as evident by the extrusion of sealer through the apex during obturation.   

Each tooth was prepared so tug-back was felt when placing the master cone.  This 

demonstrates a tight fit that could influence push-out bond strength.     

 

The apical segments exhibited the highest standard deviation.  This may be due to 

the small diameter of the obturation material found near the apex.  Attempts were made 

to match the diameter of the plunger used in the push out testing to the diameter of the 

filling material to eliminate the plunger touching the wall of the canal.  All the slices 

were examined under 4.8X magnification after push-out.  If evidence was found that the 

canal wall was touched the sample was discarded.   It is possible that errors in sample 
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elimination occurred.  The middle and coronal slices were more easily aligned with the 

push-out plungers minimizing the need to discard slices.   The overall standard deviations 

in this study ranged from 57% to 101% of the mean push out bond strength.  This is 

comparable to other push-out studies (11-14) that demonstrate standard deviations that 

range from 31% - 127% of the mean push-out bond strength.   

 

 The ISO testing showed mixed positive and negative results when adding 

amoxicillin to the three sealers.  There were multiple instances where the addition of 

amoxicillin significantly changed the film thickness and dimensional change, but only the 

addition of amoxicillin to both AHP and RS negatively affected the film thickness to the 

point that AHP and RS with amoxicillin did not meet the ISO standard.  EWT was 

positively affected by adding amoxicillin.  The shrinkage of EWT with amoxicillin was 

significantly less than the shrinkage of EWT without amoxicillin.  There were no changes 

in solubility when amoxicillin was added to the three sealers.  The results of the push-out 

bond strength tests suggest that the changes in film thickness and dimensional change do 

not negatively affect the dentin/sealer interface.  

   

This study represents a step in the process of evaluating the effectiveness of 

endodontic sealers as a vehicle for the local delivery of antibiotics.  While this study 

demonstrates the push-out bond strength is not significantly (p> 0.05) decreased by 

adding amoxicillin further clinical testing should be completed to explore the clinical 

effectiveness of sealers with added amoxicillin.   Is the dose of amoxicillin high enough 

to evoke an allergic response?  Can the long-term use of sealer/antibiotic combinations 
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lead to bacterial resistance?  How long will the sealer maintain it’s antimicrobial 

properties when used clinically?  What are the implications of a sealer/antibiotic  “puff” 

in the periapical tissues?  These and other questions must be answered before the clinical 

use of a sealer with added antibiotic can be advised.   

 

In conclusion, this study demonstrated that the addition of 10% by weight of 

amoxicillin does not significantly (p>.05) change the overall push-out bond strength of 

GP/AHP, GP/EWT  and Resilon® /RS  or when compared at the apical, middle and 

coronal tooth level.   Therefore the null hypothesis is accepted and the alternative 

hypothesis is rejected. 
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APPENDIX 
 
 

Push-out bond strength data: 
 

TOOTH REGION SLICE SEALER Amox? WIDTH 
DIAM. 
(MM) 

LOAD 
kgf 

BOND 
STRENGTH 
(NEWTONS) 

1 APICAL 1 REAL SEAL N 1.35 0.75 1.271 3.920 

1 APICAL 2 REAL SEAL N 0.96 0.8 0.027 0.110 

1 APICAL 3 REAL SEAL N 1.28 0.85 1.72 4.937 

1 MIDDLE 4 REAL SEAL N 1.02 0.65 0.0028 0.013 

1 MIDDLE 5 REAL SEAL N 1.01 0.75 0.0236 0.097 

1 MIDDLE 6 REAL SEAL N 1.07 1 0.194 0.566 

1 CORONAL 7 REAL SEAL N 1.08 1 0.826 2.388 

1 CORONAL 8 REAL SEAL N 1.11 1.05 0.041 0.110 

1 CORONAL 9 REAL SEAL N 1.05 1.2 1.864 4.620 

                  

2 APICAL 1 REAL SEAL N 1.13 0.8 1.57 5.424 

2 APICAL 2 REAL SEAL N 0.99 0.6 1.43 7.518 

2 APICAL 3 REAL SEAL N 1.09 0.5 0.2747 1.574 

2 MIDDLE 4 REAL SEAL N 1.11 0.75 0.482 1.808 

2 MIDDLE 5 REAL SEAL N 1.07 0.8 0.773 2.820 

2 MIDDLE 6 REAL SEAL N 1.06 0.9 0.849 2.779 

2 CORONAL 7 REAL SEAL N 1 1 1.007 3.145 

2 CORONAL 8 REAL SEAL N 1.08 1.05 1.107 3.049 

2 CORONAL 9 REAL SEAL N 1.05 1.2 0.715 1.772 

                  

3 APICAL 1 REAL SEAL N 1.02 0.5 1.294 7.924 

3 APICAL 2 REAL SEAL N 1.02 0.6 1.8 9.185 

3 APICAL 3 REAL SEAL N 1.16 0.7 1.12 4.307 

3 MIDDLE 5 REAL SEAL N 1.06 0.8 0.1168 0.430 

3 MIDDLE 6 REAL SEAL N 1.02 0.9 0.1612 0.548 

3 MIDDLE 7 REAL SEAL N 1.01 1 0.278 0.860 

3 CORONAL 8 REAL SEAL N 1.11 1.1 0.296 0.757 

3 CORONAL 9 REAL SEAL N 1.03 1.2 0.169 0.427 

                  

4 APICAL 1 REAL SEAL N 1.09 0.6 0.345 1.647 

4 APICAL 2 REAL SEAL N 1.05 0.75 0.819 3.248 

4 APICAL 3 REAL SEAL N 1.03 0.9 0.548 1.846 

4 MIDDLE 4 REAL SEAL N 1.1 0.9 0.685 2.161 

4 MIDDLE 5 REAL SEAL N 1.05 1 0.804 2.391 

4 CORONAL 6 REAL SEAL N 1.1 1.2 0.078 0.185 

4 CORONAL 7 REAL SEAL N 1.04 1.225 1.33 3.260 
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5 APICAL 1 REAL SEAL N 1.02 0.5 0.744 4.556 

5 APICAL 2 REAL SEAL N 1.07 0.75 0.29 1.129 

5 MIDDLE 4 REAL SEAL N 1.1 0.85 0.758 2.532 

5 MIDDLE 5 REAL SEAL N 1 0.9 0.435 1.509 

5 MIDDLE 6 REAL SEAL N 1.01 1 0.139 0.430 

5 CORONAL 7 REAL SEAL N 1.11 1.25 0.571 1.285 

                  

6 APICAL 1 EWT N 1.18 0.6 0.768 3.388 

6 APICAL 2 EWT N 1 0.7 0.379 1.691 

6 APICAL 3 EWT N 1.06 0.75 0.373 1.465 

6 MIDDLE 4 EWT N 1.05 0.75 0.162 0.642 

6 MIDDLE 5 EWT N 1.08 0.8 0.244 0.882 

6 MIDDLE 6 EWT N 1.08 1 0.2518 0.728 

6 CORONAL 7 EWT N 1.07 1 0.428 1.249 

6 CORONAL 8 EWT N 1.05 1.1 1.303 3.523 

                  

7 APICAL 1 EWT N 1.13 0.5 0.36 1.990 

7 APICAL 2 EWT N 1.08 0.6 0.454 2.188 

7 APICAL 3 EWT N 1.12 0.75 0.336 1.249 

7 MIDDLE 4 EWT N 1 0.85 0.341 1.253 

7 MIDDLE 5 EWT N 1.03 1 0.175 0.531 

7 CORONAL 6 EWT N 1.08 1.2 0.891 2.147 

7 CORONAL 7 EWT N 1.05 1.3 0.426 0.975 

7 CORONAL 8 EWT N 1.04 1.5 0.515 1.031 

                  

8 APICAL 1 EWT N 1.32 0.5 1.62 7.665 

8 APICAL 2 EWT N 1.06 0.55 0.507 2.716 

8 APICAL 3 EWT N 1.07 0.6 0.864 4.203 

8 APICAL 4 EWT N 1.01 0.8 0.594 2.296 

8 MIDDLE 5 EWT N 1.06 0.8 0.482 1.775 

8 MIDDLE 6 EWT N 1.06 0.9 0.426 1.395 

8 MIDDLE 7 EWT N 0.92 1 0.471 1.599 

8 CORONAL 8 EWT N 1.05 1.1 0.195 0.527 

8 CORONAL 9 EWT N 1.09 1.25 1.73 3.965 

                  

9 APICAL 1 EWT N 1.18 0.5 1.385 9.302 

9 APICAL 2 EWT N 1.06 0.55 0.146 0.782 

9 APICAL 3 EWT N 1.06 0.7 0.167 0.703 

9 MIDDLE 4 EWT N 1.09 0.8 0.311 1.114 

9 MIDDLE 5 EWT N 1.07 0.9 0.505 1.638 

9 CORONAL 6 EWT N 1.04 1.1 0.342 0.934 

9 CORONAL 7 EWT N 1.05 1.2 0.654 1.621 
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9 CORONAL 8 EWT N 1.07 1.3 2.04 4.580 

                  

10 APICAL 1 EWT N 1.14 0.52 0.0769 0.405 

10 APICAL 2 EWT N 1.13 0.51 1.226 6.644 

10 APICAL 3 EWT N 1.13 0.6 0.147 0.677 

10 MIDDLE 4 EWT N 1.03 0.65 0.152 0.709 

10 MIDDLE 5 EWT N 1.05 0.8 0.1888 0.702 

10 MIDDLE 6 EWT N 1.06 1 0.2659 0.783 

10 CORONAL 7 EWT N 1.1 1 0.023 0.065 

10 CORONAL 8 EWT N 1.03 1.1 1.236 3.407 

10 CORONAL 9 EWT N 0.93 1.2 1.57 4.393 

                  

11 APICAL 1 AH N 1.12 0.51 1.994 10.902 

11 APICAL 2 AH N 1.01 0.7 1.33 5.875 

11 MIDDLE 3 AH N 1.02 0.75 0.1698 0.693 

11 MIDDLE 4 AH N 1.1 0.81 1.316 4.613 

11 MIDDLE 5 AH N 1.04 1 0.695 2.087 

11 CORONAL 6 AH N 1.02 1.15 1.165 3.102 

11 CORONAL 7 AH N 1.08 1.25 1.015 2.348 

                  

12 APICAL 1 AH N 1.1 0.45 2.15 13.564 

12 APICAL 2 AH N 1.09 0.5 2.629 15.065 

12 APICAL 3 AH N 1.13 0.6 1.549 7.135 

12 MIDDLE 4 AH N 1.06 0.7 0.792 3.333 

12 MIDDLE 5 AH N 1.06 0.95 1.019 3.160 

12 MIDDLE 6 AH N 1.04 0.75 0.881 3.527 

12 CORONAL 7 AH N 1 1.1 1.61 4.571 

12 CORONAL 8 AH N 1.09 1.15 1.925 4.796 

                  

13 APICAL 1 AH N 1.09 0.5 1.56 8.939 

13 APICAL 2 AH N 1.06 0.7 1.1 4.630 

13 APICAL 3 AH N 1.14 0.8 1.074 3.678 

13 MIDDLE 4 AH N 1.01 0.8 1.087 4.201 

13 MIDDLE 5 AH N 1.04 1 0.7865 2.362 

13 MIDDLE 6 AH N 1.15 1.2 1.718 3.888 

13 CORONAL 7 AH N 1 1.15 0.73 1.982 

13 CORONAL 9 AH N 1.19 2.5 0.759 0.797 

                  

14 APICAL 1 AH N 1.11 0.52 1.671 9.041 

14 APICAL 2 AH N 1.05 0.7 1.017 4.321 

14 MIDDLE 3 AH N 0.95 0.75 0.4066 1.782 

14 MIDDLE 4 AH N 1.13 0.85 1.208 3.928 

14 MIDDLE 5 AH N 1.1 0.9 1.14 3.596 
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14 CORONAL 6 AH N 1.02 1 1.37 4.195 

14 CORONAL 7 AH N 1.06 1.05 1.55 4.349 

14 CORONAL 8 AH N 0.91 1.2 1.266 3.621 

                  

15 APICAL 1 AH N 1.02 0.5 1.25 7.654 

15 APICAL 3 AH N 1.09 0.6 1.477 7.053 

15 MIDDLE 4 AH N 1.04 0.7 1.0776 4.623 

15 MIDDLE 5 AH N 1.09 0.8 0.778 2.786 

15 MIDDLE 6 AH N 1.1 0.9 0.5599 1.766 

15 CORONAL 6 AH N 1.05 1 0.507 1.508 

15 CORONAL 7 AH N 0.95 1.1 0.447 1.336 

15 CORONAL 8 AH N 1.03 1.45 2.37 4.956 

                  

16 APICAL 1 REAL SEAL Y 1.08 0.5 0.0675 0.390 

16 APICAL 3 REAL SEAL Y 0.98 0.52 0.0967 0.593 

16 APICAL 3 REAL SEAL Y 1.07 0.7 0.014 0.058 

16 MIDDLE 4 REAL SEAL Y 1.1 0.8 0.071 0.252 

16 MIDDLE 5 REAL SEAL Y 1.06 0.95 1.199 3.718 

16 MIDDLE 6 REAL SEAL Y 1.05 1.1 0.992 2.682 

16 CORONAL 7 REAL SEAL Y 1.01 1.2 0.179 0.461 

16 CORONAL 8 REAL SEAL Y 1.04 1.25 0.2006 0.482 

16 CORONAL 9 REAL SEAL Y 1.07 1.25 0.346 0.808 

16 CORONAL 10 REAL SEAL Y 1.11 1.3 0.269 0.582 

                  

17 APICAL 1 REAL SEAL Y 0.96 0.5 0.571 3.715 

17 APICAL 2 REAL SEAL Y 1.08 0.6 0.268 1.292 

17 APICAL 3 REAL SEAL Y 1.11 0.7 0.0195 0.078 

17 APICAL 4 REAL SEAL Y 1.15 0.85 0.0132 0.042 

17 MIDDLE 5 REAL SEAL Y 1 0.89 0.245 0.860 

17 MIDDLE 7 REAL SEAL Y 1 1 1.407 4.394 

17 CORONAL 8 REAL SEAL Y 1.11 1 0.093 0.262 

17 CORONAL 9 REAL SEAL Y 1.04 1.05 0.0408 0.117 

17 CORONAL 10 REAL SEAL Y 1.05 1.1 2.105 5.692 

                  

18 APICAL 1 REAL SEAL Y 1.09 0.49 0.763 4.461 

18 APICAL 2 REAL SEAL Y 1.08 0.6 0.592 2.853 

18 APICAL 3 REAL SEAL Y 1.09 0.75 0.425 1.624 

18 MIDDLE 4 REAL SEAL Y 1.01 0.75 0.73 3.010 

18 MIDDLE 5 REAL SEAL Y 1.03 0.9 0.875 2.948 

18 MIDDLE 6 REAL SEAL Y 1.1 1.1 0.8387 2.165 

18 CORONAL 7 REAL SEAL Y 1.1 1.2 0.037 0.088 

18 CORONAL 8 REAL SEAL Y 1 1.25 0.0379 0.095 

18 CORONAL 9 REAL SEAL Y 0.96 2.5 1.85 2.407 
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19 APICAL 1 REAL SEAL Y 1.11 0.51 0.306 1.688 

19 APICAL 2 REAL SEAL Y 1.09 0.7 0.967 3.958 

19 MIDDLE 3 REAL SEAL Y 1.04 0.75 1.25 5.005 

19 MIDDLE 4 REAL SEAL Y 1.02 0.85 1.025 3.692 

19 MIDDLE 5 REAL SEAL Y 1.08 1 0.277 0.801 

19 CORONAL 6 REAL SEAL Y 1.1 1.25 1.154 2.621 

19 CORONAL 7 REAL SEAL Y 1.16 1.3 2.06 4.266 

19 CORONAL 8 REAL SEAL Y 0.96 1.4 1.87 4.345 

                  

20 APICAL 1 REAL SEAL Y 1.1 0.5 1.808 10.266 

20 APICAL 2 REAL SEAL Y 1.14 0.6 0.443 2.023 

20 MIDDLE 3 REAL SEAL Y 1.01 0.8 
0.0071

1 0.027 

20 MIDDLE 4 REAL SEAL Y 1.1 0.95 0.3021 0.903 

20 MIDDLE 5 REAL SEAL Y 1.1 1 0.821 2.331 

20 CORONAL 6 REAL SEAL Y 1.05 1.1 1.08 2.920 

20 CORONAL 7 REAL SEAL Y 1.06 1.5 2.16 4.242 

20 CORONAL 8 REAL SEAL Y 1 2.5 0.486 0.607 

                  

21 APICAL 1 EWT Y 1.12 0.5 0.232 1.294 

21 APICAL 2 EWT Y 1.1 0.65 0.323 1.411 

21 MIDDLE 3 EWT Y 1.04 0.75 0.938 3.756 

21 MIDDLE 4 EWT Y 1.06 0.9 1.269 4.154 

21 MIDDLE 5 EWT Y 1.03 1 1.054 3.196 

21 CORONAL 6 EWT Y 1.08 1.2 1.035 2.494 

21 CORONAL 7 EWT Y 1.06 1.4 0.902 1.898 

21 CORONAL 8 EWT Y 0.86 1.45 1.29 3.231 

                  

22 APICAL 1 EWT Y 1.07 0.5 1.836 10.717 

22 APICAL 2 EWT Y 1.08 0.6 0.6215 2.995 

22 APICAL 3 EWT Y 1.12 0.75 
0.0517

8 0.193 

22 MIDDLE 4 EWT Y 0.97 0.75 0.0503 0.216 

22 MIDDLE 5 EWT Y 1.04 0.85 0.0728 0.257 

22 MIDDLE 6 EWT Y 1.03 1 0.207 0.628 

22 CORONAL 7 EWT Y 1.05 1.1 0.264 0.714 

22 CORONAL 8 EWT Y 1.11 1.2 0.621 1.456 

22 CORONAL 9 EWT Y 0.72 1.2 0.32 1.157 

                  

23 APICAL 1 EWT Y 1.1 0.55 0.983 5.074 

23 APICAL 2 EWT Y 1.11 0.65 0.315 1.363 

23 MIDDLE 3 EWT Y 1.05 0.75 0.055 0.218 

23 MIDDLE 4 EWT Y 1.07 0.8 0.032 0.117 
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23 MIDDLE 5 EWT Y 1.03 0.9 0.0296 0.100 

23 CORONAL 6 EWT Y 1.04 1 0.307 0.922 

23 CORONAL 7 EWT Y 1.13 1.15 0.183 0.440 

                  

24 APICAL 1 EWT Y 1.05 0.49 0.897 5.445 

24 APICAL 2 EWT Y 1.08 0.51 0.836 4.740 

24 APICAL 3 EWT Y 1.01 0.6 0.2137 1.101 

24 MIDDLE 4 EWT Y 1.08 0.75 0.233 0.898 

24 MIDDLE 5 EWT Y 1.11 0.85 0.289 0.957 

24 MIDDLE 6 EWT Y 1.03 1 0.243 0.737 

24 CORONAL 7 EWT Y 1.12 1.1 0.197 0.499 

24 CORONAL 8 EWT Y 0.92 1.3 1.31 3.421 

24 CORONAL 9 EWT Y 1.22 2.25 2.01 2.287 

                  

25 APICAL 1 EWT Y 1.15 0.45 0.3888 2.346 

25 APICAL 2 EWT Y 1.2 0.5 0.2467 1.284 

25 APICAL 3 EWT Y 1.09 0.6 0.3999 1.910 

25 MIDDLE 4 EWT Y 1.09 0.7 0.2011 0.823 

25 MIDDLE 5 EWT Y 1.04 0.8 0.192 0.721 

25 CORONAL 7 EWT Y 1.08 1.2 1.298 3.128 

25 CORONAL 8 EWT Y 1.03 1.25 0.16 0.388 

25 CORONAL 9 EWT Y 1.04 1.5 1.72 3.443 

                  

26 APICAL 1 AH Y 1.12 0.55 1.123 5.693 

26 APICAL 2 AH Y 1.07 0.65 1.137 5.105 

26 MIDDLE 3 AH Y 1.06 0.7 0.56 2.357 

26 MIDDLE 4 AH Y 1.03 0.85 0.358 1.277 

26 MIDDLE 5 AH Y 1.02 1 0.707 2.165 

26 CORONAL 6 AH Y 1.04 1.1 0.699 1.908 

26 CORONAL 7 AH Y 1.06 1.15 0.815 2.088 

                  

27 APICAL 1 AH Y 1.15 0.48 0.235 1.330 

27 APICAL 2 AH Y 1.06 0.5 0.738 4.349 

27 APICAL 3 AH Y 1.05 0.75 0.9857 3.909 

27 MIDDLE 4 AH Y 1.03 0.9 1.769 5.960 

27 MIDDLE 5 AH Y 1.03 1 0.466 1.413 

27 MIDDLE 6 AH Y 1.09 1.1 2.357 6.139 

27 CORONAL 7 AH Y 1.11 1.2 1.19 2.790 

27 CORONAL 8 AH Y 1.07 1.4 1.77 3.690 

27 CORONAL 9 AH Y 0.96 1.8 2.02 3.651 

                  

28 APICAL 1 AH Y 1.14 0.5 0.332 1.819 

28 APICAL 2 AH Y 0.97 0.52 1.81 11.206 
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28 APICAL 3 AH Y 0.99 0.7 1.384 6.237 

28 MIDDLE 4 AH Y 1.11 0.75 2.063 7.739 

28 MIDDLE 5 AH Y 1.09 0.85 1.959 6.603 

28 MIDDLE 6 AH Y 1.04 1 1.52 4.564 

28 CORONAL 7 AH Y 1.03 1.2 0.596 1.506 

28 CORONAL 8 AH Y 1.03 1.3 1.63 3.802 

28 CORONAL 9 AH Y 1.09 1.4 1.2 2.456 

28 CORONAL 9 AH Y 1.07 1.7 1.7 2.919 

                  

29 APICAL 1 AH Y 1.02 0.49 1.318 8.235 

29 APICAL 2 AH Y 1.09 0.6 1.3699 6.541 

29 APICAL 3 AH Y 1.16 0.75 2.037 7.312 

29 MIDDLE 4 AH Y 0.97 0.8 1.14 4.588 

29 MIDDLE 5 AH Y 1.02 1 1.12 3.429 

29 MIDDLE 6 AH Y 1.05 1.15 1.07 2.767 

29 CORONAL 7 AH Y 1.05 1.5 0.8 1.586 

29 CORONAL 8 AH Y 0.97 1.6 1.25 2.515 

29 CORONAL 9 AH Y 1.22 1.65 2.25 3.491 

                  

30 APICAL 1 AH Y 1.09 0.45 0.96 6.112 

30 APICAL 2 AH Y 1.1 0.5 2.042 11.595 

30 APICAL 3 AH Y 1.03 0.65 1.878 8.760 

30 MIDDLE 4 AH Y 1.01 0.7 1.03 4.550 

30 MIDDLE 5 AH Y 1.05 0.75 0.391 1.551 

30 MIDDLE 6 AH Y 1.09 0.9 0.922 2.935 

30 CORONAL 7 AH Y 1.05 1 1.33 3.956 

30 CORONAL 8 AH Y 1.03 1.1 1.74 4.796 

30 CORONAL 9 AH Y 1.07 1.4 1.9 3.961 

30 CORONAL 10 AH Y 1.06 1.7 2.13 3.691 
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ISO testing data: 
 
Film Thickness: 
 

Sealer Amox? Specimen# 

Initial 
Thickness 

(mm) 

Final 
Thickness 

(mm) 
Change 
(mm) 

Average Film 
Thickness (mm) 

AH Plus N 1 1.98 2.01 0.03  

AH Plus N 2 1.963 1.996 0.033  

AH Plus N 3 1.982 2.022 0.04  

AH Plus N 4 1.973 1.997 0.024  

AH Plus N 5 1.974 2.004 0.03 0.0314 

       

AH Plus Y 1 2.002 2.062 0.06  

AH Plus Y 2 2.002 2.067 0.065  

AH Plus Y 3 2.017 2.08 0.063  

AH Plus Y 4 1.99 2.059 0.069  

AH Plus Y 5 1.979 2.048 0.069 0.0652 

       

EWT N 1 2.007 2.045 0.038  

EWT N 2 1.984 2.042 0.058  

EWT N 3 1.997 2.056 0.059  

EWT N 4 1.983 2.051 0.068  

EWT N 5 1.973 2.017 0.044 0.0534 

       

EWT Y 1 1.98 2.034 0.054  

EWT Y 2 1.992 2.062 0.07  

EWT Y 3 1.987 2.024 0.037  

EWT Y 4 1.962 2.014 0.052  

EWT Y 5 1.963 2.029 0.066 0.0558 

       

Real Seal N 1 1.999 2.023 0.024  

Real Seal N 2 1.995 2.011 0.016  

Real Seal N 3 1.973 2.054 0.081  

Real Seal N 4 1.983 2.007 0.024  

Real Seal N 5 1.982 2.01 0.028 0.0346 

       

Real Seal Y 1 1.992 2.064 0.072  

Real Seal Y 2 1.979 2.037 0.058  

Real Seal Y 3 1.971 2.032 0.061  

Real Seal Y 4 1.996 2.049 0.053  

Real Seal Y 5 1.997 2.064 0.067 0.0622 
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Dimensional Change: 
	  

Sealer Amox? Specimen # Orig. Length 30 Day 
Length 

Dimensional 
Change(mm) 

Dimensional 
Change (%) 

Average 
Dimensional 
Change (%) 

AH Plus N 1 11.624 11.717 0.093 0.800068823  

AH Plus N 2 11.807 11.829 0.022 0.186330143  

AH Plus N 3 11.802 11.825 0.023 0.194882223  

AH Plus N 4 11.733 11.742 0.009 0.076706725  

AH Plus N 5 11.957 11.979 0.022 0.18399264 0.288396111 

        

AH Plus Y 1 12.009 12.047 0.038 0.316429345  

AH Plus Y 2 11.904 11.942 0.038 0.31922043  

AH Plus Y 3 11.603 11.632 0.029 0.249935362  

AH Plus Y 4 11.987 12.021 0.034 0.283640611  

AH Plus Y 5 9.051 9.09 0.039 0.430891614 0.320023472 

        

EWT N 1 12.002 11.905 -0.097 -0.808198634  

EWT N 2 12.013 11.954 -0.059 -0.491134604  

EWT N 3 12.024 11.97 -0.054 -0.449101796  

EWT N 4 12.019 11.965 -0.054 -0.449288626  

EWT N 5 12.007 11.872 -0.135 -1.124344133 -0.664413559 

        

EWT Y 1 12.054 12.036 -0.018 -0.149328024  

EWT Y 2 12.033 12.009 -0.024 -0.199451508  

EWT Y 3 12.028 12.017 -0.011 -0.091453276  

EWT Y 4 11.993 11.945 -0.048 -0.40023347  

EWT Y 5 12.035 11.99 -0.045 -0.373909431 -0.242875142 

        

Real Seal N 1 11.628 11.794 0.166 1.427588579  

Real Seal N 2 11.671 11.883 0.212 1.816468169  

Real Seal N 3 11.678 11.87 0.192 1.644117143  

Real Seal N 4 11.652 11.851 0.199 1.707861311  

Real Seal N 5 11.665 11.824 0.159 1.363051865 1.591817414 

        

Real Seal Y 1 11.685 11.994 0.309 2.644415918  

Real Seal Y 2 11.912 12.284 0.372 3.122901276  

Real Seal Y 3 11.525 11.892 0.367 3.184381779  

Real Seal Y 4 11.654 12.025 0.371 3.183456324  

Real Seal Y 5 11.307 11.622 0.315 2.78588485 2.984208029 
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Solubility: 
 

Sealer Amox
? 

Specimen 
# 

Sample 
Weight 

Empty 
container 

Container  + 
Solute 

Solute 
Weight 

%  Sealer 
Lost 

Avg. % 
Lost 

AH 
Plus 

N 1 3.420 18.707 18.717 0.010 0.284   

AH 
Plus 

N 2 3.137 14.209 14.217 0.008 0.258   

AH 
Plus 

N 3 3.069 14.179 14.186 0.007 0.227 0.256 

                  

AH 
Plus 

Y 1 3.034 14.234 14.238 0.004 0.138   

AH 
Plus 

Y 2 3.157 14.172 14.178 0.007 0.215   

AH 
Plus 

Y 3 3.112 14.212 14.214 0.003 0.080 0.145 

                  

EWT N 1 2.174 149.102 149.134 0.032 1.476   

EWT N 2 1.794 149.808 149.810 0.002 0.089   

EWT N 3 2.046 149.675 149.702 0.028 1.365 0.977 

                  

EWT Y 1 0.779 19.067 19.078 0.011 1.360   

EWT Y 2 2.075 14.185 14.191 0.006 0.275   

EWT Y 3 2.327 19.647 19.655 0.008 0.360 0.665 

                  

Real 
Seal 

N 1 2.436 14.032 14.032 0.001 0.026   

Real 
Seal 

N 2 2.583 14.348 14.354 0.006 0.232   

Real 
Seal 

N 3 2.390 14.370 14.370 0.000 0.012 0.090 

                  

Real 
Seal 

Y 1 3.050 14.394 14.401 0.006 0.207   

Real 
Seal 

Y 2 2.876 14.480 14.489 0.008 0.291   

Real 
Seal 

Y 3 2.528 14.167 14.175 0.008 0.312 0.270 
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Institutional Review board summary: 
 

 


