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Cavity disinfection becomes an important step before a dental restorative procedure. The disinfection can be obtained

cleaning the dental cavity with antimicrobial agents before the use of adhesive systems. 
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1. Introduction

Dental caries is the most prevalent pathology in the oral cavity, affecting most of the world population. Caries results from

the interaction between dental structure and microbial biofilm, highly organized and formed on its surface, being

characterized by the alternating phenomena of demineralization and remineralization . Under pathological

conditions, demineralization overcomes remineralization, leading to the dissolution of hard tissues of the tooth,

degradation of collagen fibers and impairment of the mechanical properties of dentin, resulting in caries .

In situations where remineralization is insufficient to resolve the pathology, the treatment of dental caries consists in the

removal of infected tissue and subsequent rehabilitation. However, during the removal of decayed tissue, there is the

possibility of remaining viable bacteria in the cavity, which can compromise the success of rehabilitation, causing the

appearance of a recurrence. On the other hand, rehabilitation failure may be related to tooth and/or restoration fracture

and secondary caries, which often occurs at the interface between restorative material and dentin .

Dentin is considered an intrinsically moist and heterogeneous tissue, which makes adhesion to this tissue a more

sensitive adhesive technique when compared to enamel .

Despite the evolution of adhesive systems, it is known that, over time, the hybrid layer suffers degradation, causing loss of

adhesive resistance, which influences the longevity of restorations. The degradation of the adhesive interface is related to

several factors, such as oral fluids and bacteria present in situ, leading to degradation of polymers and other organic

components. Thus, cavity disinfection becomes an important step prior to the restorative procedure. This is described as

cleaning the dental cavity with antimicrobial agents before the use of adhesive systems, making it as innocuous as

possible .

Among the available disinfectants, chlorhexidine is the most used one. However, despite its beneficial effects, its impact

on adhesion is still unclear .

2. Discussion

A cavity disinfectant must be bactericidal and/or bacteriostatic, biocompatible and easy to acquire and handle. It needs to

be capable of correctly disinfecting the cavity but without compromising dentin bond strength. Its effect depends on each

disinfectants characteristics but also on the type of substrate, adhesive system and restorative material used .

Dental substrates play an important role in the performance of adhesive systems, since the morphological and chemical-

mechanical characteristics of healthy dentin are different from those of caries affected dentin . The intertubular dentin

of a caries affected substrate is partially demineralized, resulting in a softer and more porous structure, which

compromises the adhesive strength . Moreover, differences between superficial and deep dentin are also

identified. Superficial dentin, composed mainly of intertubular dentin, has a higher percentage of collagen and a smaller

number of dentinal tubules. The deep dentin, close to the pulp region, is formed mainly by dentinal tubules and presents a

reduced percentage of intertubular dentin, mainly after acid etching . As so, deep dentin is more hydrophilic,

making disinfectants much more efficient in superficial dentin. In fact, several authors confirmed that adhesion to

superficial dentin was significantly higher than that in deep dentin .
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In most of the selected in vitro studies, the samples were placed in a storage medium before being submitted to adhesive

resistance tests, in order to simulate the clinical aging of a material overtime. The ISO/TS 11405:2015 (Dental materials –

testing of adhesion to tooth structure)   gives guidance on substrate selection, storage and handling of samples for

quality testing of the adhesive bond between restorative materials and tooth structure. This ISO suggests distilled water or

a 0.5% chloramine solution as good storage media for a maximum of one week after which the samples should be kept in

distilled water at the temperature of 4 °C or under −5 °C. No other chemical agents should be used since it might affect

absorption, adsorption, diffusion, and dissolution, and consequently alter the physical properties of dentin .

Furthermore, the longer the storage time, the worse the mechanical properties of the teeth (such as decreased

microhardness and negative influence on bond strength) .

Although most studies reported the use of distilled water or chloramine as a storage medium, following the

recommendations of the ISO, there were several authors using other solutions, such as thymol, which was used in 48

studies 

.

Given the degenerative changes that take place in dentin proteins, after teeth extraction the ISO/TS 11405:2015 

states that when it is not possible to perform experimental procedures immediately after teeth extraction, these should be

performed in a time period not superior to 6 months. After the conclusion of all restorative procedures, the samples should

be kept in water (ISO 3696:1987, grade 3 ) at a temperature of 23 °C.

The ISO/TS 11405:2015     also states that ideally premolars and permanent molars should be used being also

preferable to use third molars from individuals with ages ranging from 16–40 years. Almost all authors stated the use of

premolars and/or permanent molars except for Yazici et al.   that only indicated the use of human teeth without

specification on tooth type. However, it was not possible to obtain information regarding the age of the patients.

Regarding disinfectants, there are many available products in the market. In this review only studies that tested, at most,

one cavity disinfection method per experimental group were included as a way to try to perceive each disinfectant’s true

effect regarding bond strength alterations.

3. Conclusions

A variety of different products is available for cavity disinfection prior to adhesive procedures. However, there are only a

few that have been tested to a proper extent and with proved in vitro and clinical viability.

Chlorhexidine is a popular disinfectant and it was possible to conclude that it is a safe option for cavity disinfection since

results are mainly positive with an adequate preservation of adhesion to dentin. Other disinfectants such as EDTA and

ethanol may be promising alternatives but there is a clear need for further studies to safely suggest their use as cavity

disinfectants. Also, further research is needed to clarify not only the effect of cavity disinfectants in bond strength but also

their efficacy against cariogenic bacteria, their application times, products’ concentration, their use before or after acid-

etching and their combination with different adhesive systems and dental substrates.

References

1. Okada, E.M.P.; Ribeiro, L.N.S.; Stuani, M.B.S.; Borsatto, M.C.; Fidalgo, T.K.D.S.; De Paula-Silva, F.W.G.; Küchler, E.C.
Effects of chlorhexidine varnish on caries during orthodontic treatment: A systematic review and meta-analysis. Braz. O
ral Res. 2016, 30, e115.

2. Cao, C.Y.; Mei, M.L.; Li, Q.L.; Lo, E.C.M.; Chu, C.H. Methods for biomimetic remineralization of human dentine: A syste
matic review. Int. J. Mol. Sci. 2015, 16, 4615–4627.

3. Pinna, R.; Maioli, M.; Eramo, S.; Mura, I.; Milia, E. Carious affected dentine: Its behaviour in adhesive bonding. Aust. D
ent. J. 2015, 60, 276–293.

4. Kidd, E.A.M. How “clean” must a cavity be before restoration? Caries Res. 2004, 38, 305–313.

5. Demarco, F.F.; Corrêa, M.B.; Cenci, M.S.; Moraes, R.R.; Opdam, N.J.M. Longevity of posterior composite restorations:
Not only a matter of materials. Dent. Mater. 2012, 28, 87–101.

6. Mjör, I.A.; Gordan, V.V. Failure, Repair, Refurbishing and Longevity of Restorations. Oper. Dent. 2002, 27, 528–534.

7. Mjör, I.A.; Moorhead, J.E.; Dahl, J.E.; Haslum, N. Reasons for replacement of restorations in permanent teeth in gener
al dental practice. Int. Dent. J. 2000, 50, 361–366.

[27]

[28]

[29][30][31]

[16][18][20][32][33][34][35][36][37][38][39][40][41][42][43][44][45][46][47][48][49][50][51][52][53][54][55][56][57][58][59][60][61][62][63][64][65][66][67][68]

[69][70][71][72][73][74][75][76]

[27]

[77]

[27]

[78]



8. Chisini, L.A.; Collares, K.; Cademartori, M.G.; de Oliveira, L.J.C.; Conde, M.C.M.; Demarco, F.F.; Corrêa, M.B. Restorat
ions in primary teeth: A systematic review on survival and reasons for failures. Int. J. Paediatr. Dent. 2018, 28, 123–13
9.

9. De Menezes, L.R.; da Silva, E.O.; Maurat da Rocha, L.V.; Ferreira Barbosa, I.; Rodrigues Tavares, M. The use of clays
for chlorhexidine controlled release as a new perspective for longer durability of dentin adhesion. J. Mater. Sci. Mater.
Med. 2019, 30, 132.

10. Bin-Shuwaish, M.S. Effects and effectiveness of cavity disinfectants in operative dentistry: A literature review. J. Conte
mp. Dent. Pract. 2016, 17, 867–879.

11. Miranda, C.; Silva, G.V.; Vieira, M.D.; Costa, S.X.S. Influence of the chlorhexidine application on adhesive interface sta
bility: literature review. Rev. Sul-Bras. Odontol. 2014, 11, 276–285.

12. Mohammad, E.E.C.; Amir, A.; Soodabeh, K.; Ahmad, A. Effect of chlorhexidine on the shear bond strength of self-etch a
dhesives to dentin. African J. Biotechnol. 2011, 10, 10054–10057.

13. Jowkar, Z.; Farpour, N.; Koohpeima, F.; Mokhtari, M.J.; Shafiei, F. Effect of silver nanoparticles, zinc oxide nanoparticle
s and titanium dioxide nanoparticles on microshear bond strength to enamel and dentin. J. Contemp. Dent. Pract. 201
8, 19, 1405–1412.

14. El-housseiny, A.A.; Jamjoum, H. The effect of caries detector dyes and a cavity cleanising agent on Composite Resin B
onding To Enamel and Dentin. J. Clin. Pediatric Dent. 2000, 25, 57–64.

15. Prati, C.; Chersoni, S.; Pashley, D.H. Effect of removal of surface collagen fibrils on resin-dentin bonding. Dent. Mater.
1999, 15, 323–331.

16. Kunawarote, S.; Nakajima, M.; Foxton, R.M.M.; Tagami, J. Effect of pretreatment with mildly acidic hypochlorous acid o
n adhesion to caries-affected dentin using a self-etch adhesive. Eur. J. Oral Sci. 2011, 119, 86–92.

17. Lenzi, T.L.; Tedesco, T.K.; Soares, F.Z.M.; Loguercio, A.D.; de O Rocha, R. Chlorhexidine does not increase immediate
bond strength of etch-and-rinse adhesive to caries-affected dentin of primary and permanent teeth. Braz. Dent. J. 2012,
23, 438–442.

18. Kucukyilmaz, E.; Savas, S.; Akcay, M.; Bolukbasi, B. Effect of silver diamine fluoride and ammonium hexafluorosilicate
applications with and without Er:YAG laser irradiation on the microtensile bond strength in sound and caries-affected de
ntin. Lasers Surg. Med. 2016, 48, 62–69.

19. Uceda-Gómez, N.; Reis, A.; Carrilho, M.R.D.O.; Loguercio, A.D.; Rodriguez Filho, L.E. Effect of sodium hypochlorite on
the bond strength of an adhesive system to superficial and deep dentin. J. Appl. Oral Sci. 2003, 11, 223–228.

20. Bueno, M.D.F.T.; Basting, R.T.; Turssi, C.P.; França, F.M.G.; Amaral, F.L.B. Effect of 2% chlorhexidine digluconate appli
cation and water storage on the bond strength to superficial and deep dentin. J. Adhes. Sci. Technol. 2015, 29, 1258–1
267.

21. Karadas, M.; Çağlar, İ. The effect of Er:YAG laser irradiation on the bond stability of self-etch adhesives at different den
tin depths. Lasers Med. Sci. 2017, 32, 967–974.

22. Sun, Q.; Gu, L.; Quan, J.; Yu, X.; Huang, Z.; Wang, R.; Mai, S. Epigallocatechin-3-gallate enhance dentin biomodificatio
n and bond stability of an etch-and-rinse adhesive system. Int. J. Adhes. Adhes. 2018, 80, 115–121.

23. Toledano, M.; Perdigão, J.; Osorio, E.; Osorio, R. Influence of NaOCl deproteinization on shear bond strength in functio
n of dentin depth. Am. J. Dent. 2002, 15, 252–255.

24. Ceballos, L.; Toledano, M.; Osorio, R. Bonding to Er-YAG-laser- treated Dentin. J. Dent. Res. 2002, 81, 119–122.

25. Gonçalves, M.; Corona, S.A.M.; Palma-Dibb, R.G.; Pécora, J.D. Influence of pulse repetition rate of Er:YAG laser and d
entin depth on tensile bond strength of dentin-resin interface. J. Biomed. Mater. Res. Part A 2007, 86, 477–482.

26. Alaghehmand, H.; Nasrollah, F.N.; Nokhbatolfoghahaei, H.; Fekrazad, R. An in vitro comparison of the bond strength of
composite to superficial and deep dentin, treated with Er:YAG laser irradiation or acid-etching. J. Lasers Med. Sci. 201
6, 7, 167–171.

27. ISO/TS 11405:2015 Dental Materials—Testing of Adhesion to Tooth Structure; International Organisation for Standardiz
ation: Geneva, Switzerland, 2015.

28. Secilmis, A.; Dilber, E.; Gokmen, F.; Ozturk, N.; Telatar, T. Effects of storage solutions on mineral contents of dentin. J.
Dent. Sci. 2011, 6, 189–194.

29. Santana, F.R.; Pereira, J.C.; Pereira, C.A.; Fernandes Neto, A.J.; Soares, C.J. Influence of method and period of storag
e on the microtensile bond strength of indirect composite resin restorations to dentine. Braz. Oral Res. 2008, 22, 352–3
57.



30. Aydin, B.; Pamir, T.; Baltaci, A.; Orman, M.N.; Turk, T. Effect of storage solutions on microhardness of crown enamel an
d dentin. Eur. J. Dent. 2015, 9, 262–266.

31. Tosun, G.; Sener, Y.; Sengun, A. Effect of storage duration/solution on microshear bond strength of composite to enam
el. Dent. Mater. J. 2007, 26, 116–121.

32. Mapar, M.; Moalemnia, M.; Kalantari, S. Comparison of the effect of Chlorhexidine and collagen cross-linking agent (Qu
ercus Extract) on the tensile bond strength of composite to dentin. Med. Sci. 2020, 24, 1168–1175.

33. Geng Vivanco, R.; Cardoso, R.S.; Sousa, A.B.S.; Chinelatti, M.A.; de Vincenti, S.A.F.; Tonani-Torrieri, R.; Pires-de-Souz
a, F. de C.P. Effect of thermo-mechanical cycling and chlorhexidine on the bond strength of universal adhesive system t
o dentin. Heliyon 2020, 6, e03871.

34. Nima, G.; Cavalli, V.; Bacelar-Sá, R.; Ambrosano, G.M.B.; Giannini, M. Effects of sodium hypochlorite as dentin deprote
inizing agent and aging media on bond strength of two conventional adhesives. Microsc. Res. Tech. 2020, 83, 186–19
5.

35. Montagner, A.F.; Skupien, J.A.; Borges, M.F.; Krejci, I.; Bortolotto, T.; Susin, A.H. Effect of sodium hypochlorite as denti
nal pretreatment on bonding strength of adhesive systems. Indian J. Dent. Res. 2015, 26, 416–420.

36. Say, E.C.; Koray, F.; Tarim, B.; Soyman, M.; Gülmez, T. In vitro effect of cavity disinfectants on the bond strength of den
tin bonding systems. Quintessence Int. 2004, 35, 56–60.

37. Franke, M.; Taylor, A.W.; Lago, A.; Fredel, M.C. Influence of Nd:YAG laser irradiation on an adhesive restorative proced
ure. Oper. Dent. 2006, 31, 604–609.

38. Malta, D.A.M.P.; Kreidler, M.A.M.; Villa, G.E.; De Andrade, M.F.; Fontana, C.R.; Lizarelli, R.F.Z. Bond strength of adhesi
ve restorations to Er: YAG laser-treated dentin. Laser Phys. Lett. 2007, 4, 153–156.

39. Campos, E.A.; Correr, G.M.; Leonardi, D.P.; Barato-Filho, F.; Gonzaga, C.C.; Zielak, J.C. Chlorhexidine diminishes the l
oss of bond strength over time under simulated pulpal pressure and thermo-mechanical stressing. J. Dent. 2009, 37, 1
08–114.

40. Sierpinsky, L.M.G.; Lima, D.M.; Candido, M.S.M.; Bagnato, V.S.; Porto-Neto, S.T. Microtensile bond strength of differen
t adhesive systems in dentin irradiated with Er:YAG laser. Laser Phys. Lett. 2008, 5, 547–551.

41. Yazici, A.R.; Karaman, E.; Ertan, A.; Özgünaltay, G.; Dayangaç, B. Effect of different pretreatment methods on dentin b
ond strength of a one-step self-etch adhesive. J. Contemp. Dent. Pract. 2009, 10, 41–48.

42. Baseggio, W.; Consolmagno, E.C.; De Carvalho, F.L.N.; Ueda, J.K.; Schmitt, V.L.; Formighieri, L.A.; Naufel, F.S. Effect
of deproteinization and tubular occlusion on microtensile bond strength and marginal microleakage of resin composite r
estorations. J. Appl. Oral Sci. 2009, 17, 462–466.

43. Eugénio, S.; Osorio, R.; Sivakumar, M.; Vilar, R.; Monticelli, F.; Toledano, M. Bond Strength of an Etch-and-Rinse Adhe
sive to KrF Excimer Laser-Treated Dentin. Photomed. Laser Surg. 2010, 28, 97–102.

44. Kunawarote, S.; Nakajima, M.; Shida, K.; Kitasako, Y.; Foxton, R.M.M.; Tagami, J. Effect of dentin pretreatment with mil
d acidic HOCl solution on microtensile bond strength and surface pH. J. Dent. 2010, 38, 261–268.

45. Rodrigues, P.C.F.C.F.; Souza, J.B.B.; Soares, C.J.J.; Lopes, L.G.G.; Estrela, C. Effect of ozone application on the resin
dentin microtensile bond strength. Oper. Dent. 2011, 36, 537–544.

46. Nguyen, D.; Chang, K.; Hedayatollahnajafi, S.; Staninec, M.; Chan, K.; Lee, R.; Fried, D. High-speed scanning ablation
of dental hard tissues with a λ = 9.3 μm CO2 laser: Adhesion, mechanical strength, heat accumulation, and peripheral t
hermal damage. J. Biomed. Opt. 2011, 16, 71410.

47. Carvalho, A.O.; Reis, A.F.; De Oliveira, M.T.; De Freitas, P.M.; Aranha, A.C.C.; Eduardo, C.D.P.; Giannini, M. Bond stre
ngth of adhesive systems to Er,Cr: YSGG laser-irradiated dentin. Photomed. Laser Surg. 2011, 29, 747–752.

48. De Castro, F.L.A.; Andrade, M.F.; Hebling, J.; Lizarelli, R.F.Z. Nd: YAG laser irradiation of etched/unetched dentin throu
gh an uncured two-step etch-and-rinse adhesive and its effect on microtensile bond strength. J. Adhes. Dent. 2012, 14,
137–145.

49. Gerhardt-Szep, S.; Werelius, K.; De Weerth, F.; Heidemann, D.; Weigl, P. Influence of femtosecond laser treatment on
shear bond strength of composite resin bonding to human dentin under simulated pulpal pressure. J. Biomed. Mater. R
es. Part B Appl. Biomater. 2012, 100, 177–184.

50. Verma, R.; Singh, U.P.; Tyagi, S.P.; Nagpal, R.; Manuja, N. Long-term bonding effectiveness of simplified etch-and-rins
e adhesives to dentin after different surface pre-treatments. J. Conserv. Dent. 2013, 16, 367–370.

51. De Oliveira, M.T.; Reis, A.F.; Arrais, C.A.G.; Cavalcanti, A.N.; Aranha, A.C.C.; De Paula Eduardo, C.; Giannini, M. Analy
sis of the interfacial micromorphology and bond strength of adhesive systems to Er:YAG laser-irradiated dentin. Lasers
Med. Sci. 2013, 28, 1069–1076.



52. Bridi, E.C.; Amaral, F.L.B.; Turssi, C.P.; Basting, R.T. Influence of dentin pretreatment with titanium tetrafluoride and self
-etching adhesive systems on microtensile bond strength. Am. J. Dent. 2013, 26, 121–126.

53. Santiago, S.L.; Osorio, R.; Neri, J.R.; De Carvalho, R.M.; Toledano, M. Effect of the flavonoid epigallocatechin-3-gallate
on resin-dentin bond strength. J. Adhes. Dent. 2013, 15, 535–540.

54. Zheng, P.; Zaruba, M.; Attin, T.; Wiegand, A. Effect of different matrix metalloproteinase inhibitors on microtensile bond
strength of an etch-and-rinse and a self-etching adhesive to dentin. Oper. Dent. 2014, 40, 80–86.

55. Shirani, F.; Birang, R.; Malekipour, M.R.; Hourmehr, Z.; Kazemi, S. Shear bond strength of resin composite bonded with
two adhesives: Influence of Er: YAG laser irradiation distance. Dent. Res. J. (Isfahan) 2014, 11, 689–694.

56. Manso, A.P.; Grande, R.H.M.; Bedran-Russo, A.K.; Reis, A.; Loguercio, A.D.; Pashley, D.H.; Carvalho, R.M. Can 1% ch
lorhexidine diacetate and ethanol stabilize resin-dentin bonds? Dent. Mater. 2014, 30, 735–741.

57. Castro, F.L.A.; Carvalho, J.G.; Andrade, M.F.; Saad, J.R.C.; Hebling, J.; Lizarelli, R.F.Z. Bond strength of composite to
dentin: Effect of acid etching and laser irradiation through an uncured self-etch adhesive system. Laser Phys. 2014, 24,
1.

58. Simões, D.M.S.; Basting, R.T.; Amaral, F.L.B.; Turssi, C.P.; França, F.M.G. Influence of chlorhexidine and/or ethanol tre
atment on bond strength of an etch-and-rinse adhesive to dentin: An in vitro and in situ study. Oper. Dent. 2014, 39, 64
–71.

59. Galafassi, D.; Scatena, C.; Colucci, V.; Rodrigues, A.L.; Campos Serra, M.; Milori Corona, S.A. Long-term chlorhexidin
e effect on bond strength to Er: YAG laser irradiated-dentin. Microsc. Res. Tech. 2014, 77, 37–43.

60. Maenosono, R.M.A.; Bim Júnior, O.; Duarte, M.A.N.H.; Palma-Dibb, R.G.U.; Wang, L.; Ishikiriama, S.K. Diode laser irra
diation increases microtensile bond strength of dentin. Braz. Oral Res. 2015, 29, 1–5.

61. Chauhan, K.; Basavanna, R.S.; Shivanna, V. Effect of bromelain enzyme for dentin deproteinization on bond strength o
f adhesive system. J. Conserv. Dent. 2015, 18, 360–363.

62. Sinha, D.J.; Jaiswal, N.; Vasudeva, A.; Garg, P.; Tyagi, S.P.; Chandra, P. Comparative Evaluation of the Effect of Chlorh
exidine and Aloe Barbadensis Miller (Aloe Vera) on Dentin Stabilization Using Shear Bond Testing. J Conserv Dent 201
6, 19, 406–409.

63. Cha, H.S.; Shin, D.H. Antibacterial capacity of cavity disinfectants against Streptococcus mutans and their effects on sh
ear bond strength of a self-etch adhesive. Dent. Mater. J. 2016, 35, 147–152.

64. Gerhardt, K.M.F.; Oliveira, C.A.R.; França, F.M.G.; Basting, R.T.; Turssi, C.P.; Amaral, F.L.B. Effect of epigallocatechin
gallate, green tea extract and chlorhexidine application on long-term bond strength of self-etch adhesive to dentin. Int.
J. Adhes. Adhes. 2016, 71, 23–27.

65. Balloni, E.C.P.; Do Amaral, F.L.B.; França, F.M.G.; Turssi, C.P.; Basting, R.T. Influence of chlorhexidine in cavities prep
ared with ultrasonic or diamond tips on microtensile bond strength. J. Adhes. Sci. Technol. 2016, 31, 1133–1141.

66. Neri, J.R.; de Nojosa, J.S.; Yamauti, M.; Mendonça, J.S.; Santiago, S.L. Pretreatment with sodium fluoride maintains d
entin bond strength of a two-step self-etch adhesive after thermal stressing. J. Adhes. Dent. 2017, 19, 517–523.

67. Kim, B.R.; Oh, M.H.; Shin, D.H. Effect of cavity disinfectants on antibacterial activity and microtensile bond strength in c
lass I cavity. Dent. Mater. J. 2017, 36, 368–373

68. Rechmann, P.; Bartolome, N.; Kinsel, R.; Vaderhobli, R.; Rechmann, B.M.T. Bond strength of etch-and-rinse and self-et
ch adhesive systems to enamel and dentin irradiated with a novel CO2 9.3 μm short-pulsed laser for dental restorative
procedures. Lasers Med. Sci. 2017, 32, 1981–1993.

69. Alaghehmad, H.; Mansouri, E.; Esmaili, B.; Bijani, A.; Nejadkarimi, S.; Rahchamani, M. Effect of 0.12% chlorhexidine a
nd zinc nanoparticles on the microshear bond strength of dentin with a fifth‑generation adhesive. Eur. J. Dent. 2018, 1
2, 105–110.

70. Jowkar, Z.; Shafiei, F.; Asadmanesh, E.; Koohpeima, F. Influence of silver nanoparticles on resin-dentin bond strength d
urability in a self-etch and an etch-and-rinse adhesive system. Restor. Dent. Endod. 2019, 44, 1–9.

71. Sharafeddin, F.; Haghbin, N. Comparison of Bromelain Enzyme, Sodium Hypochlorite, and Titanium Tetrafluoride on Sh
ear Bond Strength of Restorative Composite to Dentin: An in vitro Study. J. Dent. (Shiraz Iran) 2019, 20, 264–270.

72. Hussein, A.A.A.; Al-Shamma, A.M.W. Effect of Chlorhexidine and/or Ethanol Pre-bonding Treatment on the Shear Bond
Strength of Resin Composite to Dentin. Int. J. Med. Res. Heal. Sci. 2019, 8, 150–159.

73. Kasraei, S.; Yarmohamadi, E.; Ranjbaran Jahromi, P.; Akbarzadeh, M. Effect of 940nm Diode Laser Irradiation on Micro
tensile Bond Strength of an Etch and Rinse Adhesive (Single Bond 2) to Dentin. J. Dent. (Shiraz Iran) 2019, 20, 30–36.

74. Perdigao, J.; Denehy, G.E.; Swift, E.J. Effects of chlorhexidine on dentin surfaces and shear bond strengths. Am. J. De
nt. 1994, 7, 81–84.



75. Ramos, R.P.; Chimello, D.T.; Chinelatti, M.A.; Nonaka, T.; Pécora, J.D.; Palma Dibb, R.G. Effect of Er:YAG laser on bon
d strength to dentin of a self-etching primer and two single-bottle adhesive systems. Lasers Surg. Med. 2002, 31, 164–
170.

76. De Castro, F.L.A.; De Andrade, M.F.; Duarte Júnior, S.L.L.; Vaz, L.G.; Ahid, F.J.M. Effect of 2% chlorhexidine on microte
nsile bond strength of composite to dentin. J. Adhes. Dent. 2003, 5, 129–138.

77. ISO 3696:1987—Water for Analytical Laboratory Use—Specification and Test Methods; International Organisation for S
tandardization: Geneva, Switzerland, 1987.

78. Yazici, E.; Gurgan, S.; Gutknecht, N.; Imazato, S. Effects of erbium: Yttrium-aluminum-garnet and neodymium: Yttrium-
aluminum-garnet laser hypersensitivity treatment parameters on the bond strength of self-etch adhesives. Lasers Med.
Sci. 2010, 25, 511–516.

Retrieved from https://encyclopedia.pub/entry/history/show/16049


