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ABSTRACT 

Objectives: This study aimed to assess the microleakage of fissure sealant following enamel surface treatment with 5.25% 

sodium hypochlorite (NaOCl) and application of a universal adhesive.  

Materials and Methods: In this in vitro study, 75 sound extracted premolars were randomly assigned to 5 groups (n=15) 

of (I) phosphoric acid etching + sealant (control), (II) NaOCl + etching + sealant, (III) etching + G-Premio Bond application, 

(IV) NaOCl + etching + G-Premio Bond, and (V) G-Premio Bond + sealant. All groups were then incubated for 24 hours, 

and underwent 3000 thermal cycles. They were subsequently immersed in 50% silver nitrate and sectioned buccolingually. 

The dye penetration depth was measured under a light microscope to determine the microleakage score. Data were analyzed 

by the Kruskal-Wallis and Dunn tests (alpha=0.05).  

Results: The microleakage was significantly different among the five groups (P<0.05). Application of universal adhesive 

(groups III, IV and V) significantly increased the microleakage. Application of NaOCl for enamel preparation decreased the 

microleakage compared with the groups without NaOCl application. The lowest microleakage was recorded in group II 

(NaOCl + etching + sealant).  

Conclusion: Although the difference in microleakage was not significant between the NaOCl and the control groups, lower 

microleakage in NaOCl groups suggests that enamel surface treatment with NaOCl may decrease microleakage under certain 

circumstances. Application of G-Premio Bond under sealant increased the microleakage, and is therefore not recommended 

for microleakage reduction. 
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1. INTRODUCTION 

Dental caries is an infectious disease with a high prevalence among children [1]. Carious lesions more commonly involve 

the pits and fissures [2]. These areas are ideal for bacterial retention due to their anatomical structure. Preventive measures 

such as plaque control and topical application of fluoride have minimal effect on pits and fissures [3]. Therefore, sealing of 

pits and fissures with fissure sealants especially in areas highly susceptible to caries is an effective caries prevention strategy  
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[4]. Primary and permanent teeth at risk of caries can benefit from the advantages of fissure sealant therapy [5] 

Despite its advantages, fissure sealant therapy has limitations as well. The penetration depth of sealant and its retention 

gradually decrease with time, leading to treatment failure. Also, leakage of saliva and microorganisms through the tooth-

sealant interface is highly common [6]. Thus, absence of microleakage, sufficient retention, and sealant integrity are among 

the most important factors in assessment of the success of fissure sealant therapy [7].  

The preventive function of pit and fissure sealants is mainly achieved through optimal adhesion of sealant to the enamel 

surface [8]. Currently, a wide range of sealants are available in the market which have differences in terms of basic 

ingredients, polymerization, fluoride content, and bioactive ingredients [9]. Acid etching is the first step for application of 

resin-based sealants, because it increases enamel wettability and micromechanical retention of sealant [10]. In a study by 

Unverdi et al, [10] using different generations of dental adhesives (5th and 6th generations) had a positive effect on increasing 

the success of pit and fissure sealant therapy. The etch-and-rinse adhesive systems have three steps of etching, rinsing and 

drying, and bonding application, which prolong the treatment time. Also, they are associated with a higher risk of 

contamination especially in children if a rubber dam is not used [9]. However, self-etch adhesives have omitted the etching 

step  . In this regard, the use of self-etching adhesives can be useful, especially in children.  

One-bottle or universal adhesives are the latest generation of bonding agents with advantages such as simplified and easy 

application, less technical sensitivity, and decreased working time, which are highly important in pediatric dentistry [11]. 

These bonding agents contain adhesive monomers that enhance their chemical adhesion to hydroxyapatite [12]. Some other 

non-invasive techniques have also been proposed to enhance the bond strength and decrease the microleakage of fissure 

sealants. Enamel surface treatment with sodium hypochlorite (NaOCl) is among the suggested techniques for this purpose, 

which can increase the penetration depth of adhesive and sealant into the enamel. Freshly erupted teeth have a high organic 

content, and elimination of this organic content can increase retention [3]. An in vivo study showed that elimination of 

organic content from the enamel surface by the application of 5.25% NaOCl as a deproteinizing agent for 60 seconds prior 

to etching doubled the etched enamel surface retention and improved etching of types I and II enamel, resulting in formation 

of long adhesive tags and improved micromechanical interlocking [3].  

Nonetheless, information about the effect of enamel surface treatment with NaOCl on fissure sealant microleakage in use of 

universal adhesives is limited. Thus, this study aimed to assess the microleakage of fissure sealant following enamel surface 

treatment with 5.25% NaOCl and application of a universal adhesive. The null hypothesis of the study was that enamel 

surface treatment with NaOCl, application of G-Premio Bond, or their combination would have no significant effect on 

microleakage of fissure sealant.  

2. MATERIALS AND METHODS  

The protocol of this in vitro study was approved by the ethics committee of Qazvin University of Medical Sciences 

(IR.QUMS.REC.1400.413). The patients consented to the use of their extracted teeth for research purposes.  

Sample size:   

The sample size was calculated to be a minimum of 15 in each group according to a previous study [13] using G*Power 

software and one-way ANOVA assuming alpha=0.05, study power of 805, and effect size of 0.42.  

Specimen preparation:  

This in vitro experimental study was conducted on sound premolars with no caries, restoration, crack, or defect, which had 

been extracted as part of orthodontic treatment. The collected teeth were inspected under a light microscope at x10 

magnification to ensure their soundness. The teeth were immersed in 0.5% chloramine T solution for one week for 

disinfection, and were then stored in distilled water at 4°C.  

Application of sealant:  

The occlusal pits and fissures of the teeth were cleaned with a dental explorer, and a rubber cup and pumice paste (without 

additives) and the teeth were then randomly assigned to 5 groups (n=15) as follows: 

Group I (control): The teeth were etched with 37% phosphoric acid (Morvabon, Iran) for 15 seconds, rinsed for 15 seconds, 

and dried with oil-free spray. Next, ClinproTM resin-based pit and fissure sealant (3M ESPE, St. Paul, MN, USA) was applied 

into the pits and fissures, gently dispersed with a dental explorer, and light-cured for 20 seconds using an i-LED light-curing 

unit (Woodpecker, Guiliin, China) with 385-515 nm wavelength and 1000-1700 mW/cm2 light intensity. 

Group II (NaOCl + etching): In this group, 5.25% NaOCl (Nikdarman, Tehran, Iran) was applied into the pits and fissures 

with back-and-forth movements for 1 minute [14]. It was then rinsed with sterile distilled water for 10 seconds, and dried 

with oil-free air spray. Next, acid etching was performed and fissure sealant was applied [15,16].  

Group III (etching + bonding): The enamel surface was conditioned by etching with phosphoric acid for 15 seconds as 
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instructed by the manufacturer, rinsed and gently dried with air spray. G-Premio Bond (GC Corp., Tokyo, Japan) was applied 

into the pits and fissures by a microbrush and after 10 seconds, dried with maximum pressure of air spray for 5 seconds. It 

was then light-cured for 20 seconds. Sealant was then applied and light-cured as explained earlier.  

Group IV (NaOCl + etching + bonding): The pits and fissures were first etched with 5.25% NaOCl which was rubbed on the 

surface with back-and-forth movements for 1 minute. Etching and bonding were then performed as explained for group III.  

Group V (self-etch bonding): Adhesive was applied into the pits and fissures by a microbrush as explained earlier, and cured 

for 20 seconds. Sealant was then applied and cured.  

Table 1 presents the composition and characteristics of the materials used in this study.  

Table 1. Composition and characteristics of the materials used in this study 

 

Material type 
Commercial 

name 
Manufacturer LOT number Composition 

Sealant 
Clinpro 

Sealant 

3M ESPE, St. 

Paul, MN, USA 
NA86659 

Triethlene glycol, bis-GMA, silane-treated 

silica tetrabutylammonium tetrafluoroborate, 

diphenylidonium, hexafluorophospate, 

ethyl 4-dimethyl aminobenzoate, titanium 

dioxide, hydroquinone [39] 

 

NaOCl 

deproteinizing 

agent 

Hyponic 

Beta 

Nikdarman, 

Tehran, Iran 
93215826 5.25% NaOCl 

Dye Silver nitrate 

Merck & Co 

Inc., Darmstdt 

HE, Germany 

K52188912008 AgNO3 

Universal 

adhesive 

G-Premio 

BOND 

GC Corp., 

Tokyo, Japan 
1912021 

methacryloyloxydecyl dihydrogen phosphate 

(MDP), 4-methacryloxyethyl trimellitic acid 

(4-MET), MDTP (methacryloxydecyl 

dihydrogen thiophosphate), dimethacrylate 

monomer, 

distilled water, acetone, photo 

initiators, fine silica powder pH=1.5 

Etchant Morva Etch 
Morvabon, 

Tehran, Iran 
101204203 37% phosphoric acid 

 

Aging: 

The teeth were incubated (Azmateb, Iran) in distilled water at 37°C for 24 hours [17]. They were then thermocycled (Dorsa, 

Iran) for 3000 thermal cycles between 5-55°C with a dwell time of 20 seconds and a transfer time of 20 seconds [15,18].  

Microleakage assessment: 

After complete drying of the specimens, the apical part of the root was sealed with auto-polymerizing acrylic resin. Also, the 

entire surface of the specimens to 1 mm of the area sealed with sealant was coated with 2 layers of water-resistant nail varnish 

[17]. The second layer was applied after drying of the first layer. Next, the specimens were immersed in 50wt% silver nitrate 

dye (Sigma Aldrich, Germany) at room temperature for 6 hours [19]. The teeth were then rinsed under running water for 5 

minutes, immersed in photochemical developer solution (RRD10; World Chemical Industries, Iran), and irradiated with a 

150-W lamp for 6 hours [17].  

The specimens were coded and mounted in auto-polymerizing acrylic resin to the level of their cementoenamel junction. 

They were then sectioned buccolingually by a Mecatome (T201A; Presi, France) with a diamond disc (Drux, Germany) 

under water coolant [15]. The microleakage was then quantified by measuring the dye penetration depth under a 
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stereomicroscope (Zostrad, Iran) at 40x magnification, and scored as follows (Figure 1) [20]: 

Score 0: No dye penetration depth through the tooth-sealant interface 

Score 1: Dye penetration to less than one-third of the tooth-sealant interface  

Score 2: Dye penetration by one-third to two-thirds of the tooth-sealant interface  

Score 3: Dye penetration by more than two-thirds of the tooth-sealant interface  

 

Figure 1. Microleakage scores determined by the dye penetration depth 

 

Statistical analysis:  

Data were analyzed using SPSS version 25 (SPSS Inc., IL, USA). Due to non-normal data distribution as shown by the 

Shapiro-Wilk test (P<0.05), the Kruskal-Wallis test was used to compare the microleakage score among the groups. Pairwise 

comparisons were performed by the Dunn test with Bonferroni adjustment. P<0.05 was considered statistically significant.  

3. RESULTS  
Table 2 and Figure 2 show the frequency of different microleakage scores in the study groups. The Kruskal-Wallis test 

showed a significant difference in the microleakage score among the five groups (P<0.05). For a more accurate comparison, 

the mean rank was used, which showed the highest microleakage in group V with a mean rank of 58.83 followed by group 

III with a mean rank of 51.83, group IV with a mean rank of 43.17, group I (control) with a mean rank of 21.50, and group 

II with a mean rank of 14.67.  

Table 2. Frequency distribution of different microleakage scores in the study groups 

 

P 

value 

Mean 

rank 
Total Score 3 Score 2 Score 1 Score 0 

Score 

 

 

Group 
P<.05 

 Percentage Number Percentage Number Percentage Number Percentage Number Percentage Number 

21.50 20% 15 0% 0 16.7% 2 38.9% 7 35.3% 6 
Group I 

(control) 
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14.67 20% 15 0% 0 8.3% 1 16.7% 3 64.7% 11 

Group II 

(NaOCl + 

etching) 

51.83 20% 15 35.7% 10 16.7% 2 16.7% 3 0% 0 

Group III 

(etching + 

bonding) 

43.17 20% 15 17.9% 5 41.7% 5 27.8% 5 0% 0 

Group IV 

(NaOCl + 

etching + 

bonding) 

58.83 20% 15 46.4% 13 16.7% 2 0% 0 0% 0 

Group V 

(self-etch 

bonding 

 

Pairwise comparisons of the groups by the Dunn test with Bonferroni adjustment showed that groups I (control) and II did 

not differ significantly (P>0.05). Groups III, IV, and V were not significantly different from each other either (P>0.05), but 

had significantly greater microleakage than groups I and II (P<0.05).       

 

Figure 2. Comparative frequency of microleakage scores in the five study groups (1: etching, 2: NaOCl + etching, 3: 

etching + bonding, 4: NaOCl + etching + bonding, 5: self-etch bonding) 

4. DISCUSSION  

This study assessed the microleakage of fissure sealant following enamel surface treatment with 5.25% NaOCl and 

application of a universal adhesive. In the preset study, thermocycling was performed to simulate thermal stresses present in 

the oral environment. Thus, the specimens were subjected to 3000 thermal cycles between 5-55°C, which is close to the 

range of thermal alterations in the oral environment [21].  

Silver nitrate is a valuable dye for use in dye penetration test due to small size of its particles (0.059 nm), enabling their easy 

leakage through the tooth-restoration interface. However, due to small size, this dye penetrates easier through the interface 

than the bacteria which normally range in size from 0.5 to 1 μm. Thus, although this technique may appear to be strict, it 

may be assumed that a restoration that prevents the penetration of silver ions can also prevent bacterial leakage, and may 

show a better performance compared with the clinical setting [22].  

The present results showed a significant difference among the study groups in microleakage such that application of NaOCl 

significantly decreased the microleakage. Also, application of G-Premio Bond significantly increased the microleakage. 
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Thus, the null hypothesis of the study was rejected.  

Acid-etching is performed aiming to create a retentive surface with high energy. Although phosphoric acid has been 

successful in this regard, the etching quality may not be homogenous in all parts of the enamel surface. The enamel contains 

96% minerals and less than 1% organic content, half of which, is protein. Phosphoric acid etching affects the enamel minerals, 

but cannot eliminate its organic content. Thus, elimination of enamel organic content may improve the quality of etching; 

this idea led to development of the concept of enamel deproteinization [23]. Therefore, 5.25% NaOCl was used for 1 minute 

for enamel surface deproteinization in the present study [14]. NaOCl denatures the proteins non-invasively without affecting 

the tooth structure. It has optimal antibacterial activity and decreases the surface tension through saponification of fatty acids. 

Application of NaOCl for deproteinization may serve as a suitable strategy to enhance bonding by elimination of organic 

content of the enamel and acquired pellicle formed by enamel etching with phosphoric acid, and improves the etching pattern 

as such [24].  

Microleakage in group II that the specimens were deproteinized with NaOCl before etching was lower than that in the control 

group with only etched specimens; however, this difference did not reach statistical significance. Also, microleakage in group 

IV (NaOCl + etching + bonding) was lower than that in group IIII (etching + bonding). Abdelmegid [16] showed that enamel 

surface roughness increased by the application of NaOCl before or after etching. Improvement of enamel surface properties 

such as surface roughness increased retention and bond strength of adhesives [16]. Valencia et al. [23] demonstrated that 

application of 5.25% NaOCl is an effective strategy to increase surfaces with types I and II etching patterns. Application of 

NaOCl as a deproteinizing agent prior to etching significantly increased the retentive enamel surface by up to 94.47%, and 

increased types I and II etched enamel [24]. Justus et al. [25] demonstrated that application of NaOCl for 1 minute prior to 

enamel etching enhanced the penetration of acid etchant through elimination of enamel organic content, and improved the 

shear bond strength by increasing types I and II patterns. Occlusal enamel surface preparation with NaOCl exposes a higher 

number of enamel crystals to acid etchant and clinically results in a better etched surface [23]. Valencia et al. [23] discussed 

that in absence of deproteinization, the etchant easily attacks the center of enamel prisms since these areas have a less organic 

content; while after deproteinization, etching attacks inter-prismatic areas that have a greater organic content. Thus, they 

concluded that types I, II, and III etching patterns are determined by the level of elimination of enamel organic content 

(biofilm, enamel pellicle, and inter-prismatic proteins) [23]. Nonetheless, Ahuja et al. [26] reported that enamel 

deproteinization with 5.25% NaOCl prior to etching did not efficiently affect the enamel surface topography, and Roopa et 

al. [3] showed that application of 5.25% NaOCl before or after etching compared with etching alone had no significant effect 

on shear bond strength or microleakage.  

It is assumed that application of bonding agents increases the bond strength especially in pits and fissures that have remained 

slightly moist [27]. Nonetheless controversy exists regarding the effect of application of bonding agents on the microleakage 

and bond strength of sealants [28,29]. 

The idea of application of a bonding agent underneath the sealant was first suggested by Feigal [30] in 1993. They used 

hydrophilic bonding agents to ensure sealant stability in wet environments (where complete isolation was not achievable). 

The American Dental Association and the American Academy of Pediatric Dentistry supported the application of an adhesive 

system prior to sealant application to maximize retention [28]. Also, Askarizadeh et al. [31] showed that application of a 

bonding agent decreased the microleakage in saliva-contaminated teeth. Nonetheless, Marks et al. [29] reported the best 

results in etched-only specimens and concluded that additional application of adhesive did not decrease microleakage. 

Moreover, Mehrabkhani et al. [7] concluded that application of bonding agent had no significant effect on microleakage and 

recommended using a low-viscosity sealant. Similarly, Nirwan et al. [32] reported that application of a bonding agent under 

the sealant did not improve the retention and did not decrease the microleakage of conventional sealants. Almahdy et al. [33] 

stated that application of a bonding agent prior to sealant application decreased its penetration depth into the fissures. 

Furthermore, Almahdy et al. [33] showed that aging decreased the bond strength in groups with a bonding agent probably 

due to water sorption and dissolution of bonding layer while aging had no significant effect on the bond strength in groups 

without a bonding agent.  

G-Premio Bond is a HEMA-free adhesive that contains acetone. HEMA functional comonomer serves as a solvent to prevent 

separation of the hydrophilic and hydrophobic phases. Nonetheless HEMA enhances water sorption and hydrolytic 

degradation [34]. Thus, some manufacturers eliminated HEMA from their adhesive formulations. Elimination of HEMA 

necessitates a higher concentration of solvent. Thus, G-Premio Bond contains 40% acetone instead [35]. Although acetone 

is highly volatile, higher concentration of acetone in HEMA-free adhesives may prevent complete water/solvent evaporation 

[35]. G-Premio Bond also contains 4-META monomer. It is believed that presence of an adhesive monomer other than 10-

MDP may compete with it for binding to hydroxyapatite and limit the formation of 10-MDP-Ca nano-layer [36]. Since G-

Premio Bond is HEMA-free, it may compromise phase separation at the interface and subsequently the bonding durability 

[35,37].  

The etching strategy of universal adhesives depends on their pH and tooth structure [38]. Omidi et al. [37] reported greater 

microleakage reduction by the selective etching technique than the self-etch technique in using G-Premio Bond. Even 

universal adhesives that can chemically bond to enamel require phosphoric acid etching for micromechanical bonding. Thus, 
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selective etching of enamel is recommended in self-etch use of adhesives [37]. Significantly higher microleakage in group 

V (self-etch bonding) compared with other groups in the current study may be due to not using the selective etch technique.  

This study had an in vitro design, which limits the generalizability of the findings to the clinical setting due to the absence 

of masticatory forces and other intraoral conditions that decrease the retention of sealants. Also, only premolars were 

evaluated in this study. Furthermore, a stereomicroscope was used for assessment of microleakage. Using an electron 

microscope may provide more details. Future studies are required on primary teeth using more advanced techniques for 

evaluation of microleakage. Finally, clinical studies with a long-term follow-up are required to obtain more reliable results.  

5. CONCLUSION  

Although the difference in microleakage was not significant between the NaOCl and the control groups, lower microleakage 

in NaOCl groups suggests that enamel surface treatment with NaOCl may decrease microleakage under certain 

circumstances. Application of G-Premio Bond under sealant increased the microleakage, and is therefore not recommended 

for microleakage reduction. 

REFERENCES  

1. Mohanty S, Behera D, Tripathy S, Jena M, Behera MR, Panda B. Prevalence, risk factors, and parental perspectives of 

dental caries in children in Odisha: A mixed-method study. Clinical Epidemiology and Global Health. 2024 Sep 

1;29:101748. 

2. Molyneux LE, Banerjee A. Minimum intervention oral care: staging and grading dental carious lesions in clinical 

practice. British Dental Journal. 2024 Sep 27;237(6):457-63. 

3. Roopa KB, Abraham AB, Poornima P, Mallikarjuna K, Nagaveni NB, Neena IE. Evaluation of deproteinization on 

clinical success and longevity of pit and fissure sealants on erupting permanent first molars–An In vivo study. 

International journal of dentistry. 2019 Jul 1;7(2):42-8. 

4. Zöllner F, Fresen KF, Gaballah R, Schill H, Pitchika V, Amend S, Krämer N, Kühnisch J. Effectiveness of fissure 

sealants in 8-to 10-year-olds with and without molar–incisor hypomineralization (MIH)–results from a cross-sectional 

epidemiological study. Clinical Oral Investigations. 2025 Jan;29(1):1-0. 

5. Ng TC, Chu CH, Yu OY. A concise review of dental sealants in caries management. Frontiers in Oral Health. 2023 Apr 

17;4:1180405. 

6. Luong E, Shayegan A. Assessment of microleakage of class V restored by resin composite and resin-modified glass 

ionomer and pit and fissure resin-based sealants following Er:YAG laser conditioning and acid etching: in vitro study. 

Clinical, Cosmetic and Investigational Dentistry. 2018 May 30;10:83-92.  

7. Mehrabkhani M, Mazhari F, Sadeghi S, Ebrahimi M. Effects of sealant, viscosity, and bonding agents on microleakage 

of fissure sealants: An in vitro study. European journal of dentistry. 2015 Oct-Dec;9(4):558-63.  

8. Naaman R, El-Housseiny AA, Alamoudi N. The use of pit and fissure sealants—a literature review. Dentistry journal. 

2017 Dec 11;5(4):34. 

9. Marković D, Petrović B, Perić T, Blagojević D. Microleakage, adaptation ability and clinical efficacy of two fluoride 

releasing fissure sealants. Vojnosanitetski Pregled. 2012 Apr;69(4):320-5.  

10. Unverdi GE, Atac SA, Cehreli ZC. Effectiveness of pit and fissure sealants bonded with different adhesive systems: a 

prospective randomized controlled trial. Clinical oral investigations. 2017 Sep;21(7):2235-43.  

11. Memarpour M, Shafiei F, Zarean M, Razmjoei F. Sealing effectiveness of fissure sealant bonded with universal 

adhesive systems on saliva-contaminated and noncontaminated enamel. Journal of Clinical and Experimental 

Dentistry.. 2018 Jan 1;10(1):e1-6.  

12. Van Meerbeek B, Yoshihara K, Van Landuyt K, Yoshida Y, Peumans M. From Buonocore's Pioneering Acid-Etch 

Technique to Self-Adhering Restoratives. A Status Perspective of Rapidly Advancing Dental Adhesive Technology. 

The Journal of Adhesive Dentistry. 2020;22(1):7-34. 

13. Ozmen B. Evaluation of permanent first molar tooth loss in young population from North Turkey. Balkan Journal of 

Dental Medicine. 2019;23(1):20-3. 

14. López-Luján NA, Munayco-Pantoja ER, Torres-Ramos G, Blanco-Victorio DJ, Siccha-Macassi A, López-Ramos RP. 

Deproteinization of primary enamel with sodium hypochlorite before phosphoric acid etching. Acta odontologica 

latinoamericana: AOL. 2019 Apr 1;32(1):29-35. 

15. Mubeena V, Emmatty TB, Kavita K, Jose B, Riswana A. Effect of Enamel Pre-etching with Sodium Hypochlorite 

Deproteinisation and Bonding Agent on Retention and Microleakage of Pit and Fissure Sealants: An In-vitro Study. 



Erfan Pouyanmehr, Ali Karimkhani, Soolmaz Heidari, Mehdi Ranjbaran, Pooya Rasti, Zahra 

Keshavarzi 
 

 

pg. 328 

 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 25s 

Journal of Clinical & Diagnostic Research. 2021 Apr 1;15(4). 

16. Abdelmegid FY. Effect of deproteinization before and after acid etching on the surface roughness of immature 

permanent enamel. Nigerian Journal of Clinical Practice. 2018 May 1;21(5):591-6. 

17. Baghalian A, Nakhjavani YB, Hooshmand T, Motahhary P, Bahramian H. Microleakage of Er: YAG laser and dental 

bur prepared cavities in primary teeth restored with different adhesive restorative materials. Lasers in medical science. 

2013 Nov;28(6):1453-60. 

18. Alqarni M, Elkwatehy W. Microleakage of different pit and fissure sealants. International Journal of Dentistry and Oral 

Science. 2017 Oct 28;4(10):532-6.  

19. Vohra F, Altwaim M, Alshuwaier AS, Alomayri A, Al Deeb M, AlFawaz YF, Alrabiah M, Al Ahdal K, Al Deeb L, 

Abduljabbar T. Bond integrity and microleakage of dentin-bonded crowns cemented with bioactive cement in 

comparison to resin cements: in vitro study. Journal of Applied Biomaterials & Functional Materials. 2020 Jan 

1;18:2280800020905768-. 

20. Nahvi A, Razavian A, Abedi H, Charati JY. A comparison of microleakage in self-etch fissure sealants and conventional 

fissure sealants with total-etch or self-etch adhesive systems. European journal of dentistry. 2018;12(2):242-6. 

21. Shih WY. Microleakage in different primary tooth restorations. Journal of the Chinese Medical Association. 2016 Feb 

1;79(4):228-34. 

22. Costa JF, Siqueira WL, Loguercio AD, Reis A, de Oliveira E, Alves CM, de Oliveira Bauer JR, Grande RH. 

Characterization of aqueous silver nitrate solutions for leakage tests. Journal of applied oral science: revista FOB. 

2011;19(3):254-9. 

23. Valencia R, Espinosa R, Borovoy N, Pérez S, Ceja I, Saadia M. Deproteinization Effectiveness on Occlusal Enamel 

Surfaces and Resultant Acid Etching Patterns: An in vitro Study. The Journal of clinical pediatric dentistry. 

2018;42(6):434-41.  

24. Christopher A, Krishnakumar R, Reddy NV, Rohini G. Effect of Enamel Deproteinization in Primary Teeth. Journal of 

Clinical Pediatric Dentistry. 2018;42(1):45-9.  

25. Justus R, Cubero T, Ondarza R, Morales F. A new technique with sodium hypochlorite to increase bracket shear bond 

strength of fluoride-releasing resin-modified glass ionomer cements: comparing shear bond strength of two adhesive 

systems with enamel surface deproteinization before etching. In Seminars in Orthodontics. 2010 Mar 1;16(1):66-75.  

26. Ahuja B, Yeluri R, Baliga S, Munshi AK. Enamel deproteinization before acid etching--a scanning electron microscopic 

observation. Journal of Clinical Pediatric Dentistry. 2010 Winter;35(2):169-72. 

27. Symons AL, Chu CY, Meyers IA. The effect of fissure morphology and pretreatment of the enamel surface on 

penetration and adhesion of fissure sealants. Journal of oral rehabilitation. 1996 Dec;23(12):791-8.  

28. Beauchamp J, Caufield PW, Crall JJ, Donly K, Feigal R, Gooch B, Ismail A, Kohn W, Siegal M, Simonsen R; American 

Dental Association Council on Scientific Affairs. Evidence-based clinical recommendations for the use of pit-and-

fissure sealants: a report of the American Dental Association Council on Scientific Affairs. The Journal of the American 

Dental Association. 2008 Mar;139(3):257-68.  

29. Marks D, Owens BM, Johnson WW. Effect of adhesive agent and fissure morphology on the in vitro microleakage and 

penetrability of pit and fissure sealants. Quintessence international. 2009 Oct;40(9):763-72. 

30. Feigal RJ . Retaining sealant on salivary contaminated enamel. The Journal of the American Dental Association. 

1993;124:84-6., 

31. Askarizadeh N, Norouzi N, Nemati S. The effect of bonding agents on the microleakage of sealant following 

contamination with saliva. Journal of Indian Society of Pedodontics and Preventive Dentistry. 2008 Jun;26(2):64-6. 

32. Nirwan M, Nigam AG, Marwah N, Nayak UA, Bansal A, Gahlot MS. A comparative evaluation of retention of pit and 

fissure sealant bonded using sixth-, seventh-, and eighth-generation adhesives: An in vivo study. Journal of Indian 

Society of Pedodontics and Preventive Dentistry. 2017 Oct-Dec;35(4):359-66.  

33. Almahdy A, Al-Otaibi A, Binhamdan A, AlNatheer Y, Alqahtani N, Alrahlah A, Albarakati S. Using bonding agent 

prior to pits and fissure sealant application enhances the microtensile bond strength and the interface morphology.  The 

Saudi dental journal. 2021 Nov;33(7):487-94.  

34. Van Landuyt KL, Snauwaert J, Peumans M, De Munck J, Lambrechts P, Van Meerbeek B. The role of HEMA in one-

step self-etch adhesives. Dental Materials: Official Publication of the Academy of Dental Materials. 2008 Apr 

22;24(10):1412-9. 

35. Torkabadi S, Nakajima M, Ikeda M, Foxton RM, Tagami J. Bonding durability of HEMA-free and HEMA-containing 



Erfan Pouyanmehr, Ali Karimkhani, Soolmaz Heidari, Mehdi Ranjbaran, Pooya Rasti, Zahra 

Keshavarzi 
 

 

pg. 329 

 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 25s 

one-step adhesives to dentine surrounded by bonded enamel. Journal of dentistry. 2008 Jan;36(1):80-6. 

36. Jordehi AY, Shahabi MS, Akbari A. Comparison of self-adhering flowable composite microleakage with several types 

of bonding agent in class V cavity restoration. Dental research journal. 2019;16(4):257-63. 

37. Omidi BR, Heidari S, Farahbakhshpour F, Ardakani ET, Mirzadeh M. The Effect of Dental Adhesive Composition and 

Etching Mode on Microleakage of Bonding Agents in Primary Molar Teeth. Journal of dentistry (Shiraz, Iran). 2022 

Sep;23(2 Suppl):393-401. 

38. Imai A, Takamizawa T, Sai K, Tsujimoto A, Nojiri K, Endo H, Barkmeier WW, Latta MA, Miyazaki M. Influence of 

application method on surface free-energy and bond strength of universal adhesive systems to enamel. European journal 

of oral sciences. 2017 Oct;125(5):385-95. 

39. McMurphy A, Xu X, Fournier S, Cehreli ZC, Sherman K, Tremmel C, Yu Q, Townsend J. Effect of Cured Versus 

Uncured Adhesive Inclusion on the Microtensile Bond Strength of Sealants. Journal of dentistry for children (Chicago, 

Ill.). 2017 May 15;84(2):58-64. 


