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 N. Gateva and V. Dikov. DENTIN BOND STRENGTH OF PRIMARY 
TEETH – IN VITRO STUDY OF 4 CURRENT ADHESIVES 

Summary. The aim of this study was to compare dentin bond strength of 
primary teeth with 4 adhesive systems. Is was created on 60 intact specimens of 
primary teeth flat dentin surfaces. The patterns were divided in 6 groups. Four 
different adhesive systems were used: one 3-steps (OptiBond, FL, Kerr), and one 
2-steps (ExciTe, Ivoclar Vivadent) total etch adhesive, one self-priming adhesive 
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(AdheSE, Ivoclar Vivadent) and one al in one adhesive (AdheSE One, Ivoclar 
Vivadent). Resin composite build-ups were constructed by means of conventional 
copper ring after applying the adhesive. The specimens were stored in water for 
72 h at room temperature. After that specimens were tested for macrotensile bond 
strength. Debonded surfaces were analyzed by SEM. Registered values of bond 
strength show a fairly large values of total-etch adhesives, as compared with self-
etch adhesives. In the groups with shortening dentin etching time of 7 s was 
recorded statistically significant higher bond strength compared to other groups. 

Key words: primary teeth, total etch adhesive, self-etching adhesives, bond 
strength, SEM, etching time  

 
       (  

  )    
         

    (     ). 
          

  ,      [1, 2, 10, 12, 
48]. E       

      -
         -
  [2, 12, 22, 37, 38, 41, 54].     -

    ,    
  ,     [26, 28, 

32, 33, 35, 41, 49].  
   ,     -
        -

         
         

       [7, 17, 21, 28, 
35, 42, 48].       -

        [9, 
20, 23, 35].        

       -
,        [4, 34, 41, 43, 48, 

49].  
     

          -



 5

      
      [1, 10, 39, 42, 43, 50, 

54].         -
  [6, 10, 19, 39].      

          
        

       .  

   
    60   . 
     ,    

         -
.        -

  .      
10%         

    3     . 
     2-3 mm    

 -  .     -
   .    
     1. 

 
 1.     

  
 

   

 1 10 37% . -  – 15 s OptiBond FL (Kerr) – 3  –   

 2 10 37% . -  – 15 s ExiTE (Ivoclar Vivadent) – 2  –   

 3 10 37% . -  – 7 s OptiBond FL (Kerr) – 3  –   

 4 10 37% . -  – 7 s ExiTE (Ivoclar Vivadent) – 2  –   

 5 10 AdheSE (Ivoclar Vivadent) – 2 ; -
 – self-priming 

 6 10 AdheSE One (Ivoclar Vivadent) – 1 ; -
 – all in one 

 
   .   -

          
        .    

       . -



 6 

      OLYMPUS VANOX-T  
  25   100 ,        

    . 
  .    -

       -
   (  15)   –  5 mm   

5 mm.    1  4      -
 .   1  2      – 

 15 s,    3  4 –  7 s.   5  6   -
  ,   – self-priming ( -

 5),   – all in one (  6).  
        

    ,    , 
     .   -

     .    -
    (Tetric EvoCeram, 

Ivoclar Vivadent,  3)    2 mm,   -
  UV   40 s (   Coltolux 75, 

Curing Light, Coltène Whaledent).     
    (  0.8),   -

     10 mm,     
      ,  

   .   -
  40 s.        -

   .      
        15 s, 

 – 15 s,      -
.       ( -

   40 s).     -
,          

 .      
     (    

   40 s).     
 ,     72 h    

. 
    .    

       -  -
  INSTRON – 1185.      

   1 mm/min.    



 7

,       
 .     -
    .  

   .   
        -

      – 75%, 95%  
100%,  1 h   .   

     ,   
   24 h. 

         
( )    18  1500      -

.          
     : 

 1:   –    -
      -   -

-  –     . 
 2:     –   

     . 
 3:    –     

   –     – -
- . 

 
  ,    

        , 
  ,     2. 

 
 2.       ,     

 

   ( )      
 

mean ± SD   

 1 
 2 
 3 
 4 
 5  
 6  

OptiBond FL – 15 s 
ExITE – 15 s  
OptiBond FL – 7 s 
ExITE – 7 s 
AdheSE  
AdheSE One 

10 
10 
10 
10 
10 
10 

12,69 ± 1.64 
10.24 ± 0.99 
16.00 ± 2.76 
15.49 ± 2.76 
10.80 ± 1.08 
6.88 ± 1.28 

9.72 
8.87 

10.78 
11.60 
9.20 
5.34 

14,87 
12.02 
21.66 
18.97 
12.80 
9.70 



 8 

      -
     ( . 3)     

       -
 : 

1.       -  -
     1     2, 5, 6; -
 -         2 

    6;  -    -
   3     1, 2, 5, 6;  -  

       4    
 1, 2, 5, 6;  -      

   5     6 ( . 3). 
2.        
 2  5,     3  4 ( . 3,  > 0,05). 
 

 3.         -
  

95%   
  

  

  
   

     
* 

 1 

 2 
 3 
 4 
 5 
 6 

2.45 
-3.31 
-2.80 
1.89 
5.81 

0.74 
-5.02 
-4.51 
0.18 
4.10 

4.15 
-1.61 
-1.09 
3.59 
7.51 

= 0.006 
= 0.000 
= 0.002 
= 0.031 
= 0.000 

 2 

 3 
 4 
 5 
 6 

-5.76 
-5.25 
0.56 
3.36 

-7.47 
-6.95 
-2.27 
1.65 

-4.05 
-3.54 
1.15 
5.07 

= 0.000 
= 0.000 
= 0.513 
= 0.000 

 3 
 4 
 5 
 6 

0.51 
5.20 
9.12 

-1.19 
3.49 
7.41 

2.22 
6.91 
10.83 

= 0.550 
= 0.000 
= 0.000 

 4 
 5 
 6 

4.69 
8.61 

2.98 
6.90 

6.39 
10.31 

= 0.000 
= 0.000 

 5  6 3.92 2.21 5.63 = 0.000 

 *E      (ANOVA) 
 



 9

        -
,      -    

   1, 2, 5  6 – 87,5%,    
  .    

       -  
(95%)         (80%, 

. 4).      (   3  4) 
         -

   80  30% ( . 4).  
 

 4.         

  
  

 

 
    

 

  
   

 
 

 

  %  %  %  % 

 1 
 2 

7 
9 

70.0 
90.0 

0 
0 

0.0 
0.0 

3 
1 

30.0 
10.0 

10 
10 

100 
100 

15 s 16 80.0 0 0.0 4 20.0 20 100 

 3  
 4 

3 
3 

30.0 
30.0 

1 
2 

10.0 
20.0 

6 
5 

60.0 
50.0 

10  
10 

100 
100 

  
 

  

 7 s 6 30.0 3 15.0 11 55.0 20 100 

 5 
 6 

9 
10 

90.0 
100.0 

0 
0 

0.0 
0.0 

1 
0 

10.0 
0.0 

10 
10 

100 
100 

 
  

 19 95.0 0 0.0 1 5.0 20 100 

  41 68.3 3 15.0 16 26.6 60 100 

 

  
         

       
      ( . 2  3), 

    –     2  5,  
  3  4.  

       -
      7 s (  3  4)  -  

         
 1  2,   15 s      ( . 2), 



 10 

     ( . 3,  < 0,05). -
     -  , 

         -
 [24, 27, 32, 33, 52].      

         
 ,    [10, 20, 23, 43, 45, 48]. 

         
   ,     

   .     
    -      

   [32, 34].    [32, 34], 
    [15]     -
          

 ,   .      
   -    [15]. -

      ,     
     [18, 26, 41] 

   -    ,  -
         

 ,       
    [11, 25, 54].   -

        
     [16, 32, 33, 40, 41].   

       –    
   -      

  ( . 3). 
      -

    .       
-     ( . 2).  -  -

    ,    -
 ( . 2).       

       -
    ,    

       
         

(  2  5, . 3).    -
       . 

  ,      -
        -



 11

 [6, 30, 44, 46],        
 [3, 8, 28].      

         
         

 ,        
     [5, 12, 36, 51, 53].  

        -
      –   -

      –  -
  -         

 ( . 2  . 3). 
      , -

   .  -    , -
 -       .  -

  -       -
      [6, 43].   

          -
,     -     -

   – 95%,       
    – 80%. -    

      -     
   .     

        -
      ,    

      [6]. 
      7 s   

          
      -    -

      –  80%   
  30% ( . 4),      -

          
( . 2).  

         
  –      -

 ,   ,     
      .   

,        
         [10, 13, 

47].   ,  in vitro     



 12 

        
          

        
 [6, 29, 31].  

: 
1.        -

         -
  . 

2. -        -
       7 s    

      . 
3.       

          
       7 s   

.     ,     
   -     . 

 
 

1. A t a s h , R. et A. Van den Abbeele. Bond strength of eight contemporary adhe-
sives to enamel and to dentin: an in vitro study on bovine primary teeth. – Int. J. 
Paediatr. Dent., 15, 2005,  4, 264-273. 

2. B a g h d a d i , Z. D. The clinical evaluation of a single-bottle adhesive system with 
three restorative materials in children: six-month results. – Gen. Dent., 53, 2005, 

 5, 357-365. 
3. B e k e s , K. et al. Clinical performance of a self-etching and a total-etch adhesive 

system  2-year results. – J. Oral. Rehabil., 34, 2007,  11, 855-861. 
4. B o r d i n -A y k r o y d , S., J. Sefton et E. H. Davies. In vitro bond strengths of 

three current dentin adhesives to primary and permanent teeth. – Dent. Mater., 8, 
1992,  2, 74-78.  

5. B r e s c h i , L. et al. Dental adhesion review: aging and stability of the bonded in-
terface. – Dent. Mater., 25, 2008,  1, 90-101. 

6. C a n -K a r a b u l u t , D. et al. Adhesion to primary and permanent dentin and 
simple model approach. – Eur. J. Dent., 3, 2009,  1, 32-41. 

7. C a r m o n a , V. B. et al. Effects of etching time of primary dentin on interface 
morphology and microtensile bond strength. – Dent. Mater., 22, 2006,  12, 1121-
1129. 

8. C h r i s t e n s e n , G. J.  Self-etching primers are here. – J. Am. Dent. Assoc., 132, 
2001,  7, 1041-1043. 

9. C o s t a ,  L. et al. Structure and microstructure of coronary dentin in non-erupted hu-
man deciduous incisor teeth. – Braz. Dent. J., 13, 2002,  3, 170-174. 



 13

10. C o u r s o n , F. et al. Bond strength of nine current dentine adhesive systems to 
primary and permanent teeth. – J. Oral. Rehabil., 32, 2005,  32, 296-303. 

11. E l  F e n i n a t , F. et al. A tapping mode AFM study of collapse and denaturation 
in dentinal collagen. – Dent. Mater., 17, 2004,  4, 284-288. 

12. E l i a d e s , G., D. S. Watts et T. Eliades. Dental Hard Tissues and Bonding. Inter-
facial Phenomena and Related Properties. Berlin, Springer, 2005. 

13. F o w l e r , C. S. et al. Influence of selected variables on adhesion testing. – Dent. 
Mater., 8, 1992,  4, 265-269. 

14. G o d o y , G. F. et K. J. Donly, Dentin/enamel adhesives in pediatric dentistry. – 
Ped. Dent., 24, 2002,  5, 462-464. 

15. G r a n c h a r o v a , N. et K. Glockner. Unterschiede im adhäsiven Verbund 
zwischen Milchzähnen und bleibenden Zähnen – eine in vitro Studie im REM. – 
Stomatologie, 106, 2009,  6, 103-108. 

16. H a s h i m o t o , M. et al. The effect of hybrid layer thickness on bond strength: 
demineralised zone of hybrid layer. – Dent. Mater., 16, 2000,  6, 406-411. 

17. H o s o y a , Y. Hardness and elasticity of bonded carious and sound primary tooth 
dentin. – J. Dent., 34, 2006,  2, 164-171. 

18. H o s o y a , Y. et al. Microhardness of carious deciduous dentin. – Oper. Dent., 25, 
2000,  2, 81-89. 

19. H o s o y a , Y. et al. Comparison of two dentin adhesives to primary vs permanent 
bovine dentin. – J. Clin. Pediatr. Dent., 22, 1997,  1, 69-76. 

20. J o h n s o n , D. C. Comparison of primary and permanent teeth. In: Avery, J. A. Oral 
Development and Histology. Philadelphia, Black & Decker, 1988, 180-190. 

21. K a a d e n , Ch., G. Schmalz et J. M. Powers. Morphological characterization of 
the resin-dentin interface in primary teeth. – Clin. Oral. Invest., 7, 2003,  4, 235-
240. 

22. K i l p a t r i c k , N. M. Durability of restorations in primary molars. – J. Dent., 21, 
1993,  2, 67-73. 

23. K o u t s i , V. et. al. The effect of dentin depth on the permeability and ultrastruc-
ture of primary molars. – Pediatr. Dent., 16, 1994,  1, 29-35. 

24. L o p e z , G. C. et al. Dental adhesion: resent state of the art and future perspec-
tives. – Quintessence Int., 33, 2002,  3, 213-224. 

25. M a c i e l , K. et. al. The effects of acetone, ethanol, HEMA, and air on the stiffness 
of human decalcified dentin matrix. – J. Dent. Res., 75, 1996,  11, 1851-1888. 

26. M a h o n e y , E. et. al. The hardness and modulus of elasticity of primary molar 
teeth: an ultramicroindentation study. – J. Dent., 28, 2000,  8, 589-594. 

27. M a r s h a l l , G. W. Jr. et. al. The dentin substrate: structure and properties re-
lated to bonding. J. Dent., 25, 1997,  6, 441-458. 

28. M a r q u e z a n , M. et. al. Microtensile bond strength of contemporary adhesives 
to primary enamel and dentin. – J. Clin. Pediatr. Dent., 32, 2007,  2, 127-132. 

29. M o l l , K., A. Fritzenschaft et B. Haller. In vitro comparison of dentin bonding sys-
tems: ffect of testing method and operator. – Quintessence Int., 35, 2004,  7, 
845-852. 



 14 

30. N a u g h t o n , W. T. et M. A. Latta. Bond strength of composite to dentin using 
self-etching adhesive systems. – Quintessence Int., 26, 2005,  4, 259-262. 

31. N i k a i d o , T. et al. Ev luation of thermal cycling and mechanical loading on bond 
strength of self-etching primer system to dentin. – Dent. Mater., 18, 2002,  3, 
269-275. 

32. N ö r , J. E. et al. Dentin bonding: SEM comparison of the resin-dentin interface in 
primary and permanent teeth. – J. Dent. Res., 75, 1996,  6, 1396-1403. 

33. N ö r , J. E. et al. Dentin bonding: SEM comparison of the dentin surface in primary 
and permanent teeth. – Paed. Dent., 19, 1997,  4, 246-252. 

34. O l m e z , A. et al. Comparison of the resin-dentin interface in primary and perma-
nent teeth. – J. Clin. Pediatr. Dent., 22, 1998,  4, 293-298. 

35. O s o r i o , R. et al. Primary dentin etching time, bond strength and ultra-structure 
characterization of dentin surfaces. – J. Dent., 38, 2010,  3, 222-231. 

36. P e u m a n s , M. et al. Clinical effectiveness of contemporary adhesives: a review 
of current clinical trials. – Dent. Mater., 21, 2005,  9, 864-881. 

37. P i n k h a m , J. R. et al. Pediatric Dentistry. Amsterdam, Elsevier, 2000. 
38. R o b e r s o n , T. M., H. O. Heymann et E. J. Swift. Sturdevant`s Art and Science 

of Operative Dentistry. London, Mosby, 2006, 679. 
39. R o c h a , R. et al. Influence of aging treatments on microtensile bond strength of 

adhesive systems to primary dentin. – J. Dent. Child, 74, 2007,  2, 109-112. 
40. S a n o , H. et al. Microporous dentin zone beneath resin-impregnated layer. – 

Oper. Dent., 19, 1994,  2, 59-64. 
41. S a r d e l l a , T. N. et al. Shortening of primary dentin etching time and its implica-

tion on bond strength. – J. Dent., 33, 2005,  5, 355-362. 
42. S o a r e s , F. Z. et al. Microtensile bond strength of different adhesive systems to 

primary and permanent dentin. – Pediatr. Dent., 27, 2005,  6, 457-462. 
43. S t a l i n , A., B. Varma et J. yanthi. Comparative evaluation of tensile-bond 

strength, fracture mode and microleakage of fifth, and sixth generation adhesive 
systems in primary dentition. – J. Indian. Soc. Pedod. Prev. Dent., 23, 2005,  2, 
83-88. 

44. S t r y d o m , C. Self-etching adhesives: review of adhesion to tooth structure. – 
SADJ, 59, 2004,  10, 413-419. 

45. S u m i k a v a , D. A. et al. Microstructure of Primary Tooth Dentin. – Ped. Dent., 
21, 1999,  7, 439-444. 

46. S w i f t , J. E. Dentin/enamel adhesives: review of the literature. – Ped. Dent. 24, 
2002,  5, 456-460. 

47. T e c h n i c a l  specification ISO/TS 11405. Dental Materials – Testing Of Adhe-
sion To Tooth Structure. Switzerland, 2003. 

48. T o r r e s , C. P. et al. Tensile bond strength to primary dentin after different etch-
ing times. – J. Dent. Child, 74, 2007,  2, 113-117. 

49. T u l u n o g l u , O. et I. Tulunoglu. Resin-dentin interfacial morphology and shear 
bond strengths to primary dentin after long-term water storage: n in vitro study. – 
Quintessence Int., 39, 2008,  10, 427-437. 



 15

50. U e k u s a , S. et al. Bonding efficacy of single-step self-etch systems to sound pri-
mary and permanent tooth dentin. – Oper. Dent., 31, 2006,  5, 569-576. 

51. V a n  M e e r b e e k , B. et al. Buonocore memorial lecture. Adhesion to enamel 
and dentin: current status and future challenges. – Oper. Dent., 28, 2003,  3, 
215-235. 

52. V a n  M e e r b e e k , B. et al. Morphological aspects of the resin–dentin interdiffusion 
zone with different dentin adhesive systems. – J. Dent. Res., 71, 1992,  12, 1530-
1540. 

53. V a n  M e e r b e e k , B. et al. Technique-sensitivity of contemporary adhesives. – 
Dent. Mater., 24, 2005,  1, 1-13. 

54. Y a s e e n , S. M. et V. V. Subba-Reddy. Comparative evaluation of shear bond 
strength of two self-etching adhesives (sixth and seventh generation) on dentin of 
primary and permanent teeth: n in vitro study. – J. Indian. Soc. Pedod. Prevent. 
Dent., 27, 2009,  1, 33-38. 

55. Y i l d i r i m , S. et al. Microtensile and microshear bond strength of an antibacterial 
self-etching system to primary tooth dentin. – Eur. J. Dent., 2, 2008,  8, 11-17. 
 
 

   : 
 -   , ,   
     
   
 . „ . . ”  1 
 1431  
 e-mail: nataliagateva@yahoo.de 
 

 


