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Abstract: 

With the increasing use of composite resin as a cosmetic restorative material at the level of 
posterior teeth, the trend of clinical and in vetro studies to research mechanical and physical 
properties related to composites and modern linking systems accompanying their use; increase 
The aim is to improve the results of the use of each of them for the better. To assess the 
effect of applying chlorhexidine solution 2% on the forces of bonding compost with temporary 
dentine, by assessing the Microleakage. The study included 40 healthy, newly extracted, 
primary human molars, distributed equally and randomly to two groups, group (1) restored 
with composite without applying chlorhexidine solution 2%, while group (2) was filled with 
composites with application of chlorhexidine solution 2% for 60 seconds and after acid 
scratching through them, the Microleakage was studied  The composite resin fillings are 
prepared and then kept for 6 months with distilled water. The Microleakage test was done 
with a stereo microscope, with a 20% magnification. an improvement in the bonding of the 
composite resin with primary teeth dentin when applying a 2% chlorhexidine solution after acid 
scratching , thus reducing Microleakage 

Key words: primary teeth  primary dentine - composite resin  Microleakage - Chlorhexidine 

 
 
 
 
 
 
 
 
_______________________ 
*- President of Hama University- Professor in the Pediatric dentistry -Faculty of Dentistry - University 
of Hama. 
**- D.D.S. Postgraduate Student 



2120-No.14 vol.  University Journal of Hama

 

Introduction:

( Yasen and Subba Reddy,2009 ) 

( Hickel and 

Manhart, al.,2000 )

(Mithiborwala,2011,Bansal et al., 2010,Ma s et al.,2004)

Aim of the study)

 

(Bengtson et al.,2010)  

 % % 

% 

(Perdigao,2010, Koutsi., 

1994)

(Bansal 

et al.,2010)

(Van Meerbeek et al.,1992b)  

(Can-Karabulut  et  

al., 2009)



2120-No.14 vol.  University Journal of Hama

 

(Tulunoglu and Ulker , 2007, Courson  et al.,2005).

Neutron activation analysis Dispersive 

spectroscopy 

(Furuse et al.,2008)

 

  

(Osorio  et  al .,2013) 

(Mithiborwala,2011)

 (Purk  et  al.,2004, Mithiborwala  et  al.,2012) 

(Bo no  et  al., 2013, Carvalho 

et  al.,2012)

(Mithiborwala , 2011)

Wagner Baszczyk 

a 

b 

c  Wagner and Baszczyk,2015) (

(Basha  et  al., 2016) 



2120-No.14 vol.  University Journal of Hama

 

(Kornblit  et  al.,2008)
hybrid layer

Nakabayashi Hybrid layer 

(De Munck  et  al.,2003) 

Resin dentine inter diffusion zone Resin-

impregnated layer (Tyas and Burroww,2004)

(Zhang and Wang,2013)

Micro mechanical retention

(Mithiborwala  et  al.,2012  , Osorio  et  al., 2003, Breschi et  al., 2004)

Homogeneous hybrid layer(Perdigao et  al.,2000) 

(Hashimoto  et  al., 2000a)(Spencer  et  al.,2000)

(Yamazaki et  al .,2008)

  

Young's modulus

(Ri er et  al.,2009)

Filled adhesives elastic buffers

(Ri er  et  al.,2009)(Swi  et  al.,2001)  



2120-No.14 vol.  University Journal of Hama

 

pH 

(Stalin  et  al.,2005) 

(Casagrande  et  al.,2005)

hybrid layer

 Breschi, 

Mazzoni et al. 2008

Material and methods 

1 YG  HEXIDINE 2%)YG - Dent

 Digluconate Chlorhexidine

MethylparabenDeionized Water

strong bactericide agent

2  

 Tetric N- EtchIvoclar Vivadent

 

 Tetric N-Bond Ivoclar Vivadent

 

 Tetric N-Ceram Ivoclar Vivadent

Nanohybrid 

 

 Dimethacrylates 

  

  

3 T(Medex) 

4 (methelyne blue) (Dako)



2120-No.14 vol.  University Journal of Hama

 

5  

6  

7  

8  

9  

10 

1 685DB  LEDCOXO

 

2 DIA-BURS

3 Appledental

4 XX

5 (Emmevi) 

1  

2  

3  

 ISO/TS 11405:2003(E) 

T

.(Bengtson  et  al.,2010) 



2120-No.14 vol.  University Journal of Hama

 

 

 

 

 

DB 685 LEDCOXO

40

 

DB 685 LED

COXO40

Leitune et  

al.,201 



2120-No.14 vol.  University Journal of Hama

 

(Mair El-Housseiny 

and Farsi , 2002 and Padipatvuthikul, 2010)

 Stereo Micro-scope

 



2120-No.14 vol.  University Journal of Hama

 

                 
 

                      
 

 



2120-No.14 vol.  University Journal of Hama

 

 

 



2120-No.14 vol.  University Journal of Hama

 

 

 

              
 



2120-No.14 vol.  University Journal of Hama

 

  

  

  

  

  

  

 

  

 
9 10 1 0 2045.0 50.0 5.0 0 100

 
4 10 6 0 2020.0 50.0 30.0 0 100



2120-No.14 vol.  University Journal of Hama

 

45.0

50.0

5.0

20.0

50.0

30.0

0

20

40

60

80

100

 

 Mann-Whitney U

 

  

 

   

2 20 16.75 

 20 24.25 

16.75

24.25

0

5

10

15

20

25



2120-No.14 vol.  University Journal of Hama

 

 Mann-Whitney U

Mann-Whitney U

 

UMann-Whitney   

125.0 0.026  

( 
Almeida  et  al.,2003) 

(Pomarico   et  al.,2011)

 

(Stalin  et  al., 2005, Casagrande  et  al.,2005) 
polimerization contraction
polimerization 

contractioncoefficient of thermal 
expansion

Nunes, Franco et al. 2005

compressed air
markersradioactiveelectrochemical 

investigationsscanning electron microscopy
dye penetrationde Santi Alvarenga, Pinelli et al. 2015



2120-No.14 vol.  University Journal of Hama

 

Camps and Pashley 2003
Cehreli and Gungor 2008

Blackwood, Dilley et al. 2002Prabhakar, Murthy et al. 2011

Darabi and Eftekhari 2009
Excite

tetric 
Ceram

Adhese

Adhese
Salama, Balto et al. 2015

3M Espe

endogenous matrix 
metalloproteinase (MMPs)

physiological and pathological
Tjäderhane, Larjava et al. 1998

Breschi, Cammelli 
et al. 200920,9,8,3,2

Hannas, Pereira et al. 2007proenzymes
pH



2120-No.14 vol.  University Journal of Hama

 

cation 
chelating mechanism

Leitune, Portella et al. 2011

Osorio, Yamauti et al. 2011

1 

2  

3  

 

1 

2  

3 

4 

1- Yaseen, S. M., & Reddy, V. S. (2009). Comparative evaluation of shear bond strength 
of two self-etching adhesives (sixth and seventh generation) on dentin of primary and 
permanent teeth: An in vitro study. Journal of Indian Society of Pedodontics and 
Preventive Dentistry, 27(1), 33. 

2- Hickel, R., & Manhart, J. (2001). Longevity of restorations in posterior teeth and reasons 
for failure. Journal of Adhesive Dentistry, 3(1). 

3- Bansal, S., Pandit, I. K., Srivastava, N., & Gugnani, N. (2010). Technique-sensitivity of 
dentin-bonding agent application: the effect on shear bond strength using one-step self-
etch adhesive in primary molars: an in vitro study. Journal of Indian Society of 
Pedodontics and Preventive Dentistry, 28(3), 183. 

4- Matis, B. A., COCHRAN, M. J., CARLSON, T. J., GUBA, C., & ECKERT, G. J. (2004). 
A three-year clinical evaluation of two dentin bonding agents. The Journal of the American 
Dental Association, 135(4), 451-457. 

5- Mithiborwala, S. H., Chaugule, V., Munshi, A., & Patil, V. (2011). Comparative Evaluation 
of the Adhesive Properties of Two Generations of Dentin Bonding Agents by Checking 



2120-No.14 vol.  University Journal of Hama

 

the Microleakage in the Primary Teeth: An in vitro Study. International journal of clinical 
pediatric dentistry, 4(3), 195. 

6- Mair, L., & Padipatvuthikul, P. (2010). Variables related to materials and preparing for 
bond strength testing irrespective of the test protocol. Dental materials, 26(2), e17-e23. 

7- Bengtson, C. R. G., Bengtson, A. L., Bengtson, N. G., & Turbino, M. L. (2010). Do the 
origins of primary teeth affect the bond strength of a self-etching adhesive system to 
dentin?. Brazilian oral research, 24(3), 355-360 

8- Stalin, A. (2005). Comparative evaluation of tensile bond strength, fracture mode and 
microleakage of fifth, and sixth generation adhesive systems in primary dentition (Doctoral 
dissertation, Ragas Dental College & Hospital, Chennai). 

9- Casagrande, L., Brayner, R., Barata, J. S., & de Araujo, F. B. (2005). Cervical 
microleakage in composite restorations of primary teeth in vitro study. Journal of 
dentistry, 33(8), 627-632. 

10- Nunes, M. C. P., E. B. Franco, et al. (2005). "Marginal microleakage: critical analysis of 
methodology." Salusvita 24(3): 487-502 

11- Camps, J. and D. Pashley (2003). "Reliability of the dye penetration studies." Journal of 
Endodontics 29(9): 592-594. 

12- Prabhakar, A., S. A. Murthy, et al. (2011). "Comparative evaluation of the length of resin 
tags, viscosity and microleakage of pit and fissure sealants-an in vitro scanning electron 
microscope study." Contemporary clinical dentistry 2(4): 324 

13- Blackwood, J. A., D. C. Dilley, et al. (2002). "Evaluation of pumice, fissure enameloplasty 
and air abrasion on sealant microleakage." Pediatric dentistry 24(3): 199-203. 

14- Sridhar, L. P., J. Moses, et al. (2016). "Comparative Evaluation of the Marginal Sealing 
Ability of two Commercially Available Pit and Fissure Sealants." 

15- Darabi, F. and M. Eftekhari (2009). "Effect of Chlorhexidine on Microleakage of 
Composite." Journal of Dentistry of Tehran University of Medical Sciences 6(1): 16-22 

16- Perdigão, J. (2010). Dentin bonding Variables related to the clinical situation and the 
substrate treatment. Dental Materials, 26(2), e24-e37. 

17- Koutsi, V., Noonan, R. G., Horner, J. A., Simpson, M. D., Matthews, W. G., & Pashley, 
D. H. (1994). The effect of dentin depth on the permeability and ultrastructure of primary 
molars. Pediatric dentistry, 16, 29-29. 

18- Van Meerbeek, B., Inokoshi, S., Braem, M., Lambrechts, P., & Vanherle, G. (1992). 
Morphological aspects of the resin-dentin interdiffusion zone with different dentin adhesive 
systems. Journal of dental research, 71(8), 1530-1540. 



2120-No.14 vol.  University Journal of Hama

 

19- Can-Karabulut, D. C., Oz, F. T., Karabulut, B., Batmaz, I., & Ilk, O. (2009). Adhesion to 
primary and permanent dentin and a simple model approach. European journal of 
dentistry, 3(01), 32-41. 

20- Tulunoglu, O., & Ulker, A. (2007). Gap formation between different cavity walls and resin 
composite systems on primary and permanent teeth. J Contemp Dent Pract, 18(2), 60-
9. 

21- Furuse, A. Y., Peutzfeldt, A., & Asmussen, E. (2008). Effect of evaporation of solvents 
from one-step, self-etching adhesives. Journal of Adhesive Dentistry, 10(1). 

22- Osorio, R., Yamauti, M., Ruiz-Requena, M. E., & Toledano, M. (2013). MMPs activity 
and bond strength in deciduous dentine resin bonded interfaces. Journal of dentistry, 
41(6), 549-555. 

23- Purk, J. H., DUSEVICH, V., GLAROS, A., SPENCER, P., & EICK, J. D. (2004). In vivo 
versus in vitro microtensile bond strength of axial versus gingival cavity preparation walls 
in Class II resin-based composite restorations. The Journal of the American Dental 
Association, 135(2), 185-193. 

24- Bottino, M. C., Batarseh, G., Palasuk, J., Alkatheeri, M. S., Windsor, L. J., & Platt, J. A. 
(2013). Nanotube-modified dentin adhesive Physicochemical and dentin bonding 
characterizations. Dental Materials, 29(11), 1158-1165. 

25- De Munck, J., Van Meerbeek, B., Yoshida, Y., Inoue, S., Vargas, M., Suzuki, K., ... & 
Vanherle, G. (2003). Four-year water degradation of total-etch adhesives bonded to 
dentin. Journal of dental research, 82(2), 136-140. 

26- Tyas, M. J., & Burrow, M. F. (2004). Adhesive restorative materials: a review. Australian 
Dental Journal, 49(3), 112-121. 

27- Yamazaki, P. C., Bedran-Russo, A. K. B., & Pereira, P. N. (2008). The effect of load 
cycling on nanoleakage of deproteinized resin/dentin interfaces as a function of time. 
Dental Materials, 24(7), 867-873. 

28- Spencer, P., Wang, Y., Walker, M. P., Wieliczka, D. M., & Swafford, J. R. (2000). 
Interfacial chemistry of the dentin/adhesive bond. Journal of Dental Research, 79(7), 
1458-1463. 

29- Perdigao, J. O. R. G. E., Lambrechts, P., & Vanherle, G. (2000). Microscopy 
investigations: techniques, results, limitations. Am J Dent, 13, 3D18D. 

30- Ritter, A. V., Swift Jr, E. J., Heymann, H. O., Sturdevant, J. R., & Wilder Jr, A. D. (2009). 
An eight-year clinical evaluation of filled and unfilled one-bottle dental adhesives. The 
Journal of the American Dental Association, 140(1), 28-37. 



2120-No.14 vol.  University Journal of Hama

 

31- Swift Jr, E. J., Perdigão, J., Heymann, H. O., Wilder Jr, A. D., Bayne, S. C., May Jr, K. 
N., ... & Roberson, T. M. (2001). Eighteen-month clinical evaluation of a filled and 
unfilled dentin adhesive. Journal of Dentistry, 29(1), 1-6. 

32- Stalin, A. (2005). Comparative evaluation of tensile bond strength, fracture mode and 
microleakage of fifth, and sixth generation adhesive systems in primary dentition (Doctoral 
dissertation, Ragas Dental College & Hospital, Chennai). 

33- Casagrande, L., Brayner, R., Barata, J. S., & de Araujo, F. B. (2005). Cervical 
microleakage in composite restorations of primary teeth in vitro study. Journal of 
dentistry, 33(8), 627-632. 

34- Breschi, L., A. Mazzoni, et al. (2008). "Dental adhesion review: aging and stability of the 
bonded interface." Dental Materials 24(1): 90-101. 

35- Leitune, V. C. B., Portella, F. F., Bohn, P. V., Collares, F. M., & Samuel, S. M. W. 
(2011). Influence of chlorhexidine application on longitudinal adhesive bond strength in 
deciduous teeth. Brazilian oral research, 25(5), 388-392. 

36- Bansal, S., Pandit, I. K., Srivastava, N., & Gugnani, N. (2010). Technique-sensitivity of 
dentin-bonding agent application: the effect on shear bond strength using one-step self-
etch adhesive in primary molars: an in vitro study. Journal of Indian Society of 
Pedodontics and Preventive Dentistry, 28(3), 183. 

37- Bengtson, C. R. G., Bengtson, A. L., Bengtson, N. G., & Turbino, M. L. (2010). Do the 
origins of primary teeth affect the bond strength of a self-etching adhesive system to 
dentin?. Brazilian oral research, 24(3), 355-360 

38- Blackwood, J. A., D. C. Dilley, et al. (2002). "Evaluation of pumice, fissure enameloplasty 
and air abrasion on sealant microleakage." Pediatric dentistry 24(3): 199-203. 

39- Camps, J. and D. Pashley (2003). "Reliability of the dye penetration studies." Journal of 
Endodontics 29(9): 592-594. 

40- Casagrande, L., Brayner, R., Barata, J. S., & de Araujo, F. B. (2005). Cervical 
microleakage in composite restorations of primary teeth in vitro study. Journal of 
dentistry, 33(8), 627-632. 

41- Darabi, F. and M. Eftekhari (2009). "Effect of Chlorhexidine on Microleakage of 
Composite." Journal of Dentistry of Tehran University of Medical Sciences 6(1): 16-22. 

42- Hickel, R., & Manhart, J. (2001). Longevity of restorations in posterior teeth and reasons 
for failure. Journal of Adhesive Dentistry, 3(1). 

43- Mair, L., & Padipatvuthikul, P. (2010). Variables related to materials and preparing for 
bond strength testing irrespective of the test protocol. Dental materials, 26(2), e17-e23. 



2120-No.14 vol.  University Journal of Hama

 

44- Matis, B. A., COCHRAN, M. J., CARLSON, T. J., GUBA, C., & ECKERT, G. J. (2004). 
A three-year clinical evaluation of two dentin bonding agents. The Journal of the American 
Dental Association, 135(4), 451-457. 

45- Mithiborwala, S. H., Chaugule, V., Munshi, A., & Patil, V. (2011). Comparative Evaluation 
of the Adhesive Properties of Two Generations of Dentin Bonding Agents by Checking 
the Microleakage in the Primary Teeth: An in vitro Study. International journal of clinical 
pediatric dentistry, 4(3), 195. 

46- Nunes, M. C. P., E. B. Franco, et al. (2005). "Marginal microleakage: critical analysis of 
methodology." Salusvita 24(3): 487-502 

47- Prabhakar, A., S. A. Murthy, et al. (2011). "Comparative evaluation of the length of resin 
tags, viscosity and microleakage of pit and fissure sealants-an in vitro scanning electron 
microscope study." Contemporary clinical dentistry 2(4): 324 

48- Sridhar, L. P., J. Moses, et al. (2016). "Comparative Evaluation of the Marginal Sealing 
Ability of two Commercially Available Pit and Fissure Sealants." 

49- Stalin, A. (2005). Comparative evaluation of tensile bond strength, fracture mode and 
microleakage of fifth, and sixth generation adhesive systems in primary dentition (Doctoral 
dissertation, Ragas Dental College & Hospital, Chennai). 

50- Yaseen, S. M., & Reddy, V. S. (2009). Comparative evaluation of shear bond strength 
of two self-etching adhesives (sixth and seventh generation) on dentin of primary and 
permanent teeth: An in vitro study. 

, (1), 33. 


