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XRF 

א 

אאא،א، 
،אאא 

אW 
אאאאאא

אאאאא
א א Kאא    א א 

אFאאאאאNaOCl
5.25،٪EDTA 17،٪Bio Pure MTADE20

  א אCrown downFEא א  א 
אא50אאEאF

אא،
 א א א  א א א א א א 

אא،א5 (n=10)
Kאאא 
1אאא20אKא 

 2א א   א 5.25٪ 
20K 

3אאאEDTA17٪
20K 

4אא MTADK 
5אאא1.3٪

15MTAD5Kאאאdentin chipsא
אאGattes Glidden PISSOאא،

،אFא،אEא،אאאא
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אXRFKאאאא
 א  אא אאאא

 אאא א   א
Kא 

  א  F א 0אK05<Pא  E
Kא 
Wא אאאא ،  ،א א XRF،

،אאKאא 

Wא 
א   א  W  א

א א   א    אא 
אSchilder, 1967)Santos et al., 2006; Kovac and 

Kovac, 2011E،אא   א א  א  
אא   אאF(Haapasalo et al., 2005،  

 א אא אא א א א אא א   
אא Kא א 17٪, EDTA 

5K25٪NaOCl אאאאאאא
EאאאFFPeters and Barbakow, 2000;Torabinejad et al., 

2002 E (Baumgartner and Mader, 1987; Ciucchi et al., 1989). 
אאאאא

  א  אא  א،   א
אÇalt and Serper, 2002; Torabinejad and Johnson, 2003b)KE 

א  א BioPure MTADFא א 
  3٪، א 4.25 ،٪E  

(Torabinejad, 2003c)K 
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Torabinejad  Torabinejad et al. 2003a and 2003c)Eא
  אא א Torabinejad et al., 2005)،E

FBeltz et al., 2003 E  ;Zhang et al., 2003)(Yang and Bae, 

2002) ،   א א א  א 
1.3٪Kאאא(Torabinejad et al.,2003a) K

  א אFTorabinejad et al., 2003a ,2003cEK  
 אאא  אאאא א

FNair, 2005E،אאאאאאאא
F א א (Yang and Bae, 2002،א א א 

 א   אא א
 אאאFKeleş and Köseoğlu, 2009E    

 אאFQualtrough et al., 1999EKאא
1915FDakin, 1915E،אF1920. (Crane, 

 א Wא  א ،
אאF;Bouillaguet et al.,2008 ;Senia et al., 1971Shih et al., 1970،E

F   Lineaweaver et al., 1985E،  
אאFSmith, 2005KEאאאאאא0.5 -

5K25٪א،1٪Clarkson et al., 2003)Eא،
אא    אHaapasalo et al., 2000)E ،

   א (Pashley et al., 1985)K 

אאאאEDTA الإرواءא
א א    Zehnder,2006)Hulsmann and 

Heckendorff, 2002E،א  Perez and Rouqueyrol-Pourcel, 2005)(
א15 -17٪،אאאאאא
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אאא(Torabinejad et al., 2002) ،
אאאאאאא

א،אאאאK
   EDTA א ،EDTAא  

   א  FSpangberg, 1998 KE    
אאEDTAאאאF(Antonio, 

2011 ; Calt and Serper , 2002 Kא א א  
א  ،אTorabinejad(2003c)  א

BioPure MTADא אאאא
אא،(Zhang et al., 2003)א

אאאאEDTAK 
 (Torabinejad et al., 2003c, 2003a Torabinejad and Johnson, 

2003b) א  א אא א  אMTAD
אאFGutmann et al.,2004E(Garg and 

Garg, 2007)KBaumgartner FBaumgartner et al., 2007E
  אNaoCl1.3  ٪MTAD  50א א   ٪

 ،MTAD PH=2.15    
אא،Torabinejad (2003a) א

  א א א  MTAD   
  K      א  א

אא(Torabinejad et al.,2003a, 2003c) MTADא  א
אאאאאא

(Ghoddusi et al., 2007)Kאאאאאא 
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FאNaOCl5.25٪EDTA17٪Bio pure 

MTDA א 1.3H ٪MTAD  Eא 
אאאאKא 

אאWא 
F  50 E א אF א 

EFא א א28 -35 Eא
אאא،

  א אF 24    E 
،א א א א  א א א א ،

 א א א  א  א א א 
א א   א אF  5  EFn=10א  KE

  א  א  א אgates –gliddenF1,2,3EK
אאאWאWא5אא

20א אF E ، אWא5 NaOCl 5.25 % 20
، Wא 5א NaOCl 5.25  ٪EDTA17 ٪ 

20א،Wאא5א15
5MTAD5 ،Wא5אNaOCl 1.3٪15
MTAD5K 

אF1Eאאאאאאא
  א) gates Glidden 4,5,6E PISSOF1,2,3E،אא  

א    ،א ،אF،אא
 א  EאX-Ray Fluorescence Spectrometry 

FXRFEK     א א،  
אFא،אEאppm F\E



אאאאאאאKKKא 
  

 

  58

،אXRFאאאED
א2 kW Si(Li)160 eV 

at 5.9 keVאא،20 mA35 kV،
F 1000א E، א  אHigh Quality ControlF

אEBone Ash אא1400NISTK 
 א  א    SPSS א13.0א

 א א  א  א אANOVA א
אאאאאא

 ، F א  א  5K25 ،٪
  א5.25 ٪+EDTA 17.0 ،٪MTAD،

א1.3H٪MTADא،E
אאאBonferroniאא

 א   א אא     א
EאאFאKא א א 

   P>0.05K 

Wא 
א1ANOVAאאאא

אא אא
א    ،א   א אאK   2

אאאאאאאאאא
אאאאאאK 

  א  אא  א 5.25٪
 Kא  א אא 
א5.25٪F22.86FE2E
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 אא אא א א א  Fא אE
אP)>0.05E

אCaאאאBonferroni
אאאF3KE 

אאאNaOCl
5.25 H ٪EDTA 17.0٪א א    א

אאאF78.37FE2KE
אא FeP)>0.05E

 א  Fe א   א אBonferroni   
אאאF3EK 

  אZn   א F א
א5.25H٪EDTA17.0٪E

 אF אא5.25،٪
MTADא،1.3H٪MTADE

א،P)>0.05(אBonferroniא
אאZnאאא

א،אK 
 א  א אא א   

אאאא95٪،
אP  <0.05אSrF1אEK 
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א)1( 
ANOVAאאאאא
א א،אאאאא

א 

אא 
F 

א 


א 
א 

אCa 10.308 0.000 א 

אFe 5.668 0.001 א 

אZn 5.046 0.002 א 

אSr0.953 0.442 א

 

2(א( 
אאאאאאאאאא 

אאאאאא 
 
 
 

אאא 


א 

א
א

אא
א

א
א 

א
א

א
א














א

C
a

 

 10 25.03 2.68 0.85 20.4 28.1 

NaOCl5.25٪ 10 22.86 1.48 0.47 21.2 25.9 

NaOCl5.25٪ 
HEDTA17.0٪ 

10 21.39 1.76 0.56 18.7 24.2 

MTAD 10 20.19 1.77 0.56 17.8 22.5 

NaOCl1.3٪H
MTAD 

10 19.42 2.94 0.93 14.2 22.1 
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א)2(W 
 
 
 

אאא 


א 

א
א

אא
א

א
א 

א
א

א
א













א
F

e
 

 10 80.20 47.79 15.11 27.7 190 

NaOCl5.25٪ 10 614.90670.28 211.9635.3 1676 

NaOCl5.25٪ 
HEDTA17.0٪ 

10 78.37 54.22 17.15 28.3 176 

MTAD 10 37.57 20.14 6.71 10.4 73.1 

NaOCl1.3H٪
MTAD 

10 34.64 9.04 4.04 27.4 49.5 














א

Z
n

 

 10 291.5071.25 22.53 202 414 

NaOCl5.25٪ 10 709.10704.49 222.78128 2416 

NaOCl5.25٪ 
HEDTA17.0٪ 

10 161.4854.10 17.11 93.8 253 

MTAD 10 210.00171.84 54.34 124 694 

NaOCl1.3H٪
MTAD 

10 153.3138.39 12.14 95.1 231 

















א

S
r

 
 10 92.07 25.18 7.96 69.1 155 

NaOCl5.25٪ 10 96.99 81.38 25.73 31.6 284 

NaOCl5.25٪ 
HEDTA17.0٪ 

10 63.44 17.47 5.53 41.3 95.2 

MTAD 10 87.31 65.15 20.60 37.6 245 

NaOCl1.3H٪
MTAD 

10 66.26 23.73 7.50 36.2 104 
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F3E 
אאBonferroniאא

אCaאFeאZnאאאא
א 

א 
אא

FאIE
FאאאJE 

א
FאI-

JE 

א
א

 



א

א













א





C
a

 







 

NaOCl5.25٪ 2.17 0.98 0.327 

א

NaOCl5.25H٪
EDTA17.0٪ 3.64 0.98 0.006 


א 

MTAD 4.84 0.98 0.000 


א 

NaOCl1.3H٪
MTAD 

5.61 0.98 0.000 


א 

N
aO

C
l







5.
25

٪ 

NaOCl5.25H٪
EDTA17.0٪ 1.47 0.98 1.000 


א 

N
aO

C
l







5.
25

H
٪

E
D

T
A







17
.0

٪ 

MTAD 2.67 0.98 0.094 

א 

NaOCl1.3H٪
MTAD 

3.44 0.98 0.011 


א 

MTAD 1.20 0.98 1.000 

א 

NaOCl1.3H٪
MTAD 

1.97 0.98 0.514 

א 




M
T

A
D

 

NaOCl1.3H٪
MTAD 

0.77 0.98 1.000 

א 
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)3(:  

א
אאא

)I( 
אאא)J( 

א
א

)I-J(

א
א





א

א














א

F
e

 







 

NaOCl5.25% -534.70 144.900.007 


א 

NaOCl5.25 %

 +EDTA17.0%
1.83 144.901.000 


א 

MTAD 42.63 148.871.000 

א 

NaOCl1.3 + %

MTAD 
45.56 177.461.000 


א 

N
aO

C
l





 5.

25
% 

NaOCl5.25 %

+EDTA17.0%
536.53 144.900.007 


א 

MTAD 577.33 148.870.004 


א 

NaOCl1.3 %+
MTAD 

580.26 177.460.023 


א 

N
aO

C
l







5.
25

 %

+
E

D
T

A






17

.0
%




MTAD 40.80 148.871.000 

א 

NaOCl1.3 + %

MTAD 
43.73 177.461.000 


א 




M
T

A
D

 

NaOCl1.3 + %

MTAD 
2.93 180.721.000 


א 
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)3(:  

א
אאא

)I( 
אאא)J( 

א
א

)I-J( 

א
א





א

א













א
Z

n
 







 

NaOCl5.25% -417.60 146.330.065 

א 

NaOCl5.25+ %

EDTA 17.0%130.02 146.331.000 

א 

MTAD 81.50 146.331.000 

א 

NaOCl1.3 + %

MTAD 
138.19 146.331.000 


א 

N
aO

C
l







5.
25

% 

NaOCl5.25+ %

EDTA17.0%547.62 146.330.005 


א 

MTAD 499.10 146.330.014 


א 

NaOCl1.3 + %

MTAD 
555.79 146.330.004 


א 

N
aO

C
l







5.
25

+
 %


E

D
T

A






17

.0
%




MTAD -48.52 146.331.000 

א 

NaOCl1.3%+
MTAD 

8.17 146.331.000 

א 

M
T

A
D

 

NaOCl1.3 + %

MTAD 
56.69 146.331.000 


א 

Wא 
אאאאאאא?אא

אאאאאאאא
אאאאאאאאאא

FSchilder, 1974KE 
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  אא אאא א א   א
  (Baumgartner and Mader,1987; Marending et al. , 

2007; Zhang et al., 2003)אאאאא
Fאא, 2002O’Driscoll Dowker et al.EK

  א אא   אא א  
  א א  א א  א אXRF

F X Eאאא  אא
א א  א،א    

Fא;Koen et al., 2004Gauglitz and Vo-Dinh, 2003E
 ، א א א  אאא 

ICP-AESאאאאא
א א    אאא  א   

אאאאאאXRF،
 א     א אא     א 

אKאאא،אא
 א      א אא    

אF1EאK 
       א א א
   א א א ،אאא אא  א

Fאא6א7FE2004Baranowska 

et al.,Gutiérrez Salazar et al. , 2003; ;2000Carvalho et al., EK 
  א א  50  ،א ،א

אאאאאאא
 א(Punia et al.,2011) Kא   
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א،Fאאא
 5.25  א   ،٪5.25 H ٪EDTA

17.0  ،٪MTAD  א   ،1.3 H ٪MTADEK
 א א  א   אא א 

א5.25אאא٪Fא
  Eא א  א א
  5.25א H ٪ EDTA17  ٪ א א

א     א     א
K 
 א אאא  ; Ari andא

Erdemir, 2005) ,2001Dogan and Calt2006Franklin and Tay, EK 

אאאWWא 
*אאאאא 

 א  א א אF،א،אאEא 
אאאאא

  א  א5.25٪אKא  
א5.25א٪

אInductively Coupled Plasma Atomic Emission 

SpectrometryFICP-AESFEKaufman et al.,1997E 
      א     

א   א0.5 
ICP-AESאאאא

אKאאאא 
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אאאא(Marending et al., 2007) Marending،
אאאאאא

 ،א  EאFאאאא  א
אSEMאאא א K 

 אא   א   ،א  אא 
Kאאא،א

  א א א  א אאא ،
 א אאא  א

אאFand Ten Bosch, 1992ArendsEK 
אאאאFאאאESEM

אאאFRotstein et al., 1996; Dogan 

et al., 2001E KאאאFErdemir et al., 

2004KE 
אאא5.25H٪EDTA

   ،אא  אDogan and Calt 

F2001EאאאEDTA17H٪NaOCl 2.5%
  א א  א  ،  

EDTA   F  א אאE (Kovac and Kovac, 

2011) א (Baumgartner and Mader, 1987 ;Perez-Heredia et 

al., 2006 ;Zehnder, 2006)  א א א K 
אAri and Erdemir, 2005 אאאאא

 5.25 א     א  ٪אא 
FICP-AESKE 
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א Serper אEDTA17٪HNaOCl
  א א א    א א 

אאא(Serper and Calt, 2002)אאאא،
אא Cruz (Cruz-Filho et al., 2001)א

Kא אא  א א א אא 
  ،א  א א אאFEDTAEא א 

אאאאF,2011AntonioKE 
א De-DeusZenderאאאEDTA

א F אEא אא  ; Slutzky -

Goldberg et al., 2004)De-Deus et al ., 2008 E 

אאאWWא 
אאאNaoCl

5.25 H ٪EDTA 17٪ א א    
 א Fe א   אאFranklin and Tay F2006Eא

אאאFEDTA17،٪MTADאE
אאאאEDTAא

  א א א אא OPMI picoא א 
אא

אאאאאK 
א א אDogan and Calt F2001 Eאא

אEDTA17H٪NaOCl א
אאאא

EDTAאאאK 
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אאאWWא 
   אא  א  א   א

F א  א  5.25  ،٪MTAD ،
א1.3H٪MTADאאEFא

 Eאא  Bonferroniא א
    אCa אFe אZn

א ،אאאא
אZnא

F א א5.25 H٪EDTA 17.0٪E
אFאא

 5.25  ،٪MTAD  א   ،1.3H ٪
MTADאEאאאא Dogan and 

Calt F2001אEאאEDTA17H٪NaOCl 
אאאאK

 אאא   א Torabinejad FTorabinejad and 

Johnson, 2003bE،אאא SEMא   א 
אאאאFMTAD אH1.3٪E

אאאאא
אאSEMאאאא
אאאא

א  XRFא   
K 
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אאאאWWא 
   אא   א אא  

אאאאF،א،אאEא
אאKאא

Kאאאאאאא
אא א  א א  אא א
אאאK 
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Abstract:  
Saving the chemical structure of radicular dentine while using the 

irrigation solutions in the root canals treatment (RCT) is very important. The 
aim of this study was to evaluate ions contents of radicular dentin after 
treatment with several endodontic irrigation solutions as Sodium 
Hypochlorite NaOCl 5.25%, Ethylene diamine tetra acetic acid (EDTA), a 
Mixture of tetracycline isomer and a detergent (Bio pure MTAD) for 20 
minutes on the radicular dentin. Fifty intact freshly extracted single rooted 
mandibular anterior human teeth were taken and stored in normal saline 
solution until used. The crowns of the teeth were removed at the cemento-
enamel junction .pulp tissues were removed and the teeth were randomly 
divided into five groups(n=10). Group I teeth were treated with Distilled 
water for 20 minutes. Group II teeth were treated with NaOCl 5.25% for 20 
minutes. Group III teeth were treated with NaOCl 5.25% and 17% EDTA in 
succession for 20 minutes. Group IV teeth were treated with distilled water 
for 15 minutes and BioPure MTAD for 5 minutes as instructed by the 
company. Group V teeth were treated with NaOCl 1.3% and Bio Pure MTAD 
for 20 minutes.  

Dentin Chips were obtained using Gattes-Glidden burs .the 
concentration of Calcium, Zinc, Iron, and Strontium in each Specimens was 
analyzed using XRF technique. Changes in the concentrations of the 
chemical elements were recorded. Results from this research indicate that 
endodontic irrigation solutions have an effect on the concentration of 
minerals in the radicular dentin. 

There was a statistically decrease with all irrigation solutions except for 
Strontium (P<0.05). 

Key Words: mineral content, Radicular dentin, XRF Technique, RCT, 
Irrigation solutions. 


