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Abstract

Aim: To evaluate and compare the shear bond strength (SBS) of glass ionomer cement (GIC) to primary teeth dentin
pretreated with silver diamine fluoride (SDF) and sodium fluoride (NaF) varnish.

Materials and Methods: A total of 50 non carious human primary molars were used in this study. The teeth were
prepared to expose a flat dentin surface, ensuring comparability across samples. The samples were then randomly
divided into two groups.

Group I: The dentin surface of the primary teeth was pretreated with 38% SDF.
Group II: The dentin surface of the primary teeth was pretreated with 5% NaF varnish.

Following pretreatment, all samples were restored using GIC. The SBS was evaluated using a universal testing machine,
which measures the force required to detach the GIC from the dentin surface.

Results: The study found that the mean SBS of Group I (SDF 38%) was significantly higher at 10.11 + 2.34 MPa
compared to Group II (NaF 5%), which had a mean SBS of 6.34 + 2.56 MPa. This represented a mean difference of 3.77
MPa in favor of the SDF pretreatment group.

Conclusion: The primary teeth dentin pretreated with 38% SDF demonstrated a significant increase in SBS to GIC
compared to the teeth pretreated with 5% NaF varnish. This suggests that SDF not only acts as a caries-preventive agent
but also enhances the bond strength of restorative materials adhered to dentin surfaces.

Clinical Significance: The findings hold considerable clinical significance, especially for pediatric dentistry. The use of
SDF as a dentin pretreatment can improve the adhesion of GIC to the dentin of primary teeth. This is particularly
beneficial given the minimally invasive nature of the procedure, making it an optimal choice for young patients who may
find conventional dental procedures distressing. In summary, this study supports the use of SDF over NaF varnish for
pretreating primary teeth dentin before GIC restoration, due to the superior bond strength observed. Implementing this
can improve the longevity and effectiveness of restorative treatments in primary teeth, offering a viable, simple method
that aligns well with pediatric dental care standards.
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Introduction

The effective restoration of primary teeth is crucial in pediatric dentistry to ensure proper oral health, function, and
aesthetics for children. Among the various restorative materials available, glass ionomer cement is especially favored for
children due to its beneficial properties, including chemical adhesion to tooth structure, fluoride release, and
biocompatibility. However, achieving optimal bond strength between GIC and dentin surfaces can be challenging, and
the pretreatment of dentin has been shown to significantly influence this adhesion.!

Glass ionomer cement is a widely used dental restorative material, particularly in pediatric dentistry, because of its
fluoride-releasing capability that aids in preventing secondary caries.2 GIC forms an ionic bond with the dentin, making
the initial interaction crucial for the durability and effectiveness of the restoration. Adequate shear bond strength
between GIC and the tooth structure is vital to withstand masticatory forces and ensure the longevity of the restoration.3

Fluoride is a cornerstone in preventive dentistry, known for its significant role in reducing dental caries and enhancing
tooth remineralization. Fluoride can be delivered through various forms, including topical applications like sodium
fluoride (NaF) varnishes and silver diamine fluoride. These agents not only prevent decay but also have varying effects
on the tooth surface properties, including the potential to enhance the bond strength of restorative materials.4>

Silver diamine fluoride is an emerging caries management agent that has gained significant attention due to its dual
action in arresting active caries and preventing new lesions.68 SDF is composed of silver and fluoride ions, which
contribute to its unique properties. The application of SDF results in the formation of a protective layer of silver-protein
conjugates and calcium fluoride on the tooth surface, which may impact the adhesion of restorative materials.%10

Sodium fluoride varnish is a well-established topical fluoride treatment used extensively for its caries-preventive
effects. NaF varnish promotes remineralization by forming a layer of calcium fluoride on the enamel and dentin surfaces,
enhancing the tooth's resistance to acidic challenges. However, the impact of NaF varnish on the bond strength of
restorative materials, particularly GIC, warrants further investigation.1213

Shear bond strength is a critical parameter in restorative dentistry, representing the force required to debond a material
from the tooth surface. High SBS values indicate a strong adhesive bond, which is essential for the clinical success of
restorations. Evaluating and comparing the SBS of GIC to dentin treated with different fluoride agents can inform clinical
practices and optimize treatment outcomes in pediatric dentistry.14-16

The need to improve the bond strength of GIC to dentin in primary teeth has led to the exploration of different
pretreatment agents. While both SDF and NaF varnish are beneficial for caries prevention, their effects on the adhesion
of GIC to primary dentin have yet to be fully elucidated.17-1° This study aims to evaluate and compare the SBS of GIC to
primary teeth dentin pretreated with 38% SDF and 5% NaF varnish. Understanding these effects can guide clinicians in
selecting appropriate pretreatment protocols to enhance the effectiveness and durability of pediatric dental
restorations.

The primary objective of this study is to measure and compare the SBS of GIC to primary teeth dentin treated with SDF
and NaF varnish. The secondary objective is to determine which pretreatment method provides superior bond strength,
thereby informing clinical decisions for optimal restorative outcomes in pediatric dentistry.

Materials and Method

This in vitro study aimed to evaluate and compare the shear bond strength (SBS) of glass ionomer cement (GIC) to pri-
mary teeth dentin pretreated with silver diamine fluoride (SDF) and sodium fluoride (NaF) varnish. A total of 50 noncar-
ious human primary molars were collected, following informed consent and ethical approval in line with standard
guidelines. The teeth were cleaned and stored in a 0.9% saline solution until use. Their crown portions were sectioned
to obtain flat dentin surfaces using a diamond saw under water cooling. These teeth were then mounted in self-cure
acrylic resin blocks, ensuring the flat dentin surface was exposed.

The samples were randomly divided into two groups of 25 teeth each. Group I, designated as the SDF Pretreatment
group, had their dentin surfaces treated with 38% SDF, applied using a microbrush for 60 seconds and then air-dried.
Group II, designated as the NaF Varnish group, had their dentin surfaces treated with 5% NaF varnish, applied similarly
using a microbrush for 60 seconds and then air-dried.
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Following pretreatment, both groups had their dentin surfaces restored using GIC according to the manufacturer's
instructions. Restorations were structured using cylindrical Teflon molds measuring 4 mm in diameter and 2 mm in
height, and a light-curing unit was employed to ensure complete setting of the cement.

After a 24-hour storage period in distilled water at 37°C, the SBS was tested using a universal testing machine. A shear
force was applied at the tooth-GIC interface at a crosshead speed of 1 mm/min until the restoration detached. The force
required for dislodgment was recorded in Newtons, and the SBS values were calculated by dividing this force by the
cross-sectional area of the GIC cylinder, expressed in megapascals (MPa). This methodological approach allowed for the
systematic evaluation of how pretreatment with either SDF or NaF varnish impacted the bonding efficacy of GIC to the
dentin surfaces of primary teeth.

Results

The findings showed that group I's mean SBS was 10.11 + 2.34, significantly higher than group II's (6.34 + 2.56), with a
mean difference of 3.77 MPa [95% confidence interval (CI), 0.67-6.80]. At p = 0.01, the mean SBS difference between the
two groups was found to be statistically significant (Table 1).

Table 1: Comparison of Mean Shear bond strength between two test group

Mean Shear Bond Strength + Std Dev Mean Difference P value
Group I 10.11+2.34
*
Group I 6.34%2.56 3.77 MPa <0.05
Discussion

The results of this study provide meaningful insights into the bond strength of glass ionomer cement to primary teeth
dentin when pretreated with silver diamine fluoride and sodium fluoride varnish. The significant difference in shear
bond strength between the two groups highlights the potential of SDF as a superior pretreatment method.

The higher SBS observed in the SDF group (10.64 + 6.78 MPa) compared to the NaF group (6.90 + 4.96 MPa) suggests
that SDF may promote improved chemical interaction and micromechanical bonding between the GIC and dentin.
Several factors may contribute to this enhancement. First, SDF may cause structural modifications to the dentin surface,
such as increased roughness or formation of high-affinity bonding sites, facilitating better adhesion for GIC. Additionally,
the antibacterial properties of SDF could reduce the microbial load at the interface, thereby creating a cleaner surface
for bonding.20

In pediatric dentistry, maintaining the integrity of restorative materials is paramount, especially given children's lower
ability to comply with extensive dental procedures. The enhanced bond strength with SDF pretreatment supports its use
not just for caries prevention but also to ensure the longevity of GIC restorations in primary teeth. This complements the
trend toward more conservative and minimally invasive treatments in pediatric patients, as SDF application is a quick
and non-invasive process.2!

The exact mechanisms behind the enhanced SBS with SDF pretreatment warrant further exploration. Possibilities
include the deposition of silver and fluoride ions that might facilitate a stronger ionic bond with GIC. Additionally, SDF
might alter the dentin collagen in a way that promotes better penetration and adhesion of GIC.2223

While this study provides valuable initial data, it also has its limitations. The in vitro design, while controlled, may not
fully replicate intraoral conditions such as moisture and biological variables. Longitudinal clinical studies are necessary
to validate these findings in practical settings over extended periods. Moreover, future research should seek to
understand the long-term effects of SDF on both the dentin structure and the properties of the adhered restorative
material.
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Conclusion

In conclusion, pretreating primary teeth dentin with 38% SDF significantly enhances the shear bond strength of GIC
compared to 5% NaF varnish. This finding is clinically significant, suggesting that SDF can be effectively integrated into
pediatric dental practices to improve restorative outcomes. The non-invasive and cariostatic benefits of SDF combined
with its ability to enhance bond strength make it a valuable tool for pediatric dentistry.

Conflict of Interest
The authors confirm there is no conflict of interest to disclose.
Funding

None

References

1. Peric T, Markovic E, Markovic D, Petrovic B. Meta-Analysis of In-Vitro Bonding of Glass-lonomer Restorative Materi-
als to Primary Teeth. Materials (Basel). 2021 Jul 14;14(14):3915. doi: 10.3390/ma14143915. PMID: 34300834;
PMCID: PMC8304208.

2. Sidhu SK, Nicholson JW. A Review of Glass-lonomer Cements for Clinical Dentistry. ] Funct Biomater. 2016 Jun 28;7
(3):16. doi: 10.3390/jfb7030016. PMID: 27367737; PMCID: PMC5040989.

3. Wilson A.D., Kent B.E. The glass-ionomer cement, a new translucent cement for dentistry. . Appl. Chem. Biotech-
nol. 1971; 21:313. doi: 10.1002/jctb.5020211101.

4. Mankar N, Kumbhare S, Nikhade P, Mahapatra ], Agrawal P. Role of Fluoride in Dentistry: A Narrative Review. Cureus.
2023 Dec 21;15(12):e50884. doi: 10.7759/cureus.50884. PMID: 38249196; PMCID: PMC10799546.

5. Pajor K, Pajchel L, Kolmas J. Hydroxyapatite and Fluorapatite in Conservative Dentistry and Oral Implantology-A Re-
view. Materials (Basel). 2019 Aug 22;12(17):2683. doi: 10.3390/ma12172683. PMID: 31443429; PMCID:
PMC6747619.

6. Almugqrin A, Kaur IP, Walsh L], Seneviratne CJ, Zafar S. Amelioration Strategies for Silver Diamine Fluoride: Moving
from Black to White. Antibiotics (Basel). 2023 Feb 2;12(2):298. doi: 10.3390/antibiotics12020298. PMID: 36830209;
PMCID: PM(C9951939.

7. Gao S.S., Zhao LS., Hiraishi N., Duangthip D., Mei M.L., Lo E.C.M., Chu C.H. Clinical trials of silver diamine fluoride in
arresting caries among children: A systematic review. JDR Clin. Transl. Res. 2016; 1:201-210.
doi: 10.1177/2380084416661474.

8. Fung M.H.T., Duangthip D., Wong M.C.M,, Lo E.C.M., Chu C.H. Arresting dentine caries with different concentration and
periodicity of silver diamine fluoride. /DR Clin. Transl. Res. 2016; 1:143-152. doi: 10.1177/2380084416649150.

9. Surendranath P, Krishnappa S, Srinath S. Silver Diamine Fluoride in Preventing Caries: A Review of Current Trends.
Int ] Clin Pediatr Dent. 2022;15(Suppl 2):S247-S251. doi: 10.5005/jp-journals-10005-2167. PMID: 35645531;
PMCID: PM(C9108851.

10.Chu CH, Mei LE, Seneviratne CJ, et al. Effects of silver diamine fluoride on dentine carious lesions induced by Strepto-
coccus mutans and Actinomyces naeslundii biofilms. Int | Paediatr Dent. 2012;22(01):2-10. doi: 10.1111/j.1365-
263x.2011.01149.x

11. Baik A, Alamoudi N, El-Housseiny A, Altuwirqi A. Fluoride Varnishes for Preventing Occlusal Dental Caries: A Review.
Dent ] (Basel). 2021 Jun 3;9(6):64. doi: 10.3390/dj9060064. PMID: 34204978; PMCID: PM(C8229232.

12. Chu CH, Lo E. Uses of sodium fluoride varnish in dental practice. Ann R Australas Coll Dent Surg. 2008 Jun; 19:58-61.
PMID: 19728633.

SVOA Dentistry

92


https://sciencevolks.com/dentistry/
https://www.google.com/search?q=Peric+T%2C+Markovic+E%2C+Markovic+D%2C+Petrovic+B.+Meta-Analysis+of+In-Vitro+Bonding+of+Glass-Ionomer+Restorative+Materials+to+Primary+Teeth.+Materials+(Basel).+2021+Jul+14%3B14(14)%3A3915.+doi%3A+10.3390%2Fma14143915.+PMID%25
https://www.google.com/search?q=Peric+T%2C+Markovic+E%2C+Markovic+D%2C+Petrovic+B.+Meta-Analysis+of+In-Vitro+Bonding+of+Glass-Ionomer+Restorative+Materials+to+Primary+Teeth.+Materials+(Basel).+2021+Jul+14%3B14(14)%3A3915.+doi%3A+10.3390%2Fma14143915.+PMID%25
https://www.google.com/search?q=Peric+T%2C+Markovic+E%2C+Markovic+D%2C+Petrovic+B.+Meta-Analysis+of+In-Vitro+Bonding+of+Glass-Ionomer+Restorative+Materials+to+Primary+Teeth.+Materials+(Basel).+2021+Jul+14%3B14(14)%3A3915.+doi%3A+10.3390%2Fma14143915.+PMID%25
https://www.google.com/search?q=Sidhu+SK%2C+Nicholson+JW.+A+Review+of+Glass-Ionomer+Cements+for+Clinical+Dentistry.+J+Funct+Biomater.+2016+Jun+28%3B7(3)%3A16.+doi%3A+10.3390%2Fjfb7030016.+PMID%3A+27367737%3B+PMCID%3A+PMC5040989.&rlz=1C1SQJL_enIN1105IN1105&
https://www.google.com/search?q=Sidhu+SK%2C+Nicholson+JW.+A+Review+of+Glass-Ionomer+Cements+for+Clinical+Dentistry.+J+Funct+Biomater.+2016+Jun+28%3B7(3)%3A16.+doi%3A+10.3390%2Fjfb7030016.+PMID%3A+27367737%3B+PMCID%3A+PMC5040989.&rlz=1C1SQJL_enIN1105IN1105&
https://onlinelibrary.wiley.com/doi/10.1002/jctb.5020211101
https://onlinelibrary.wiley.com/doi/10.1002/jctb.5020211101
https://www.google.com/search?q=Mankar+N%2C+Kumbhare+S%2C+Nikhade+P%2C+Mahapatra+J%2C+Agrawal+P.+Role+of+Fluoride+in+Dentistry%3A+A+Narrative+Review.+Cureus.+2023+Dec+21%3B15(12)%3Ae50884.+doi%3A+10.7759%2Fcureus.50884.+PMID%3A+38249196%3B+PMCID%3A+PMC1079
https://www.google.com/search?q=Mankar+N%2C+Kumbhare+S%2C+Nikhade+P%2C+Mahapatra+J%2C+Agrawal+P.+Role+of+Fluoride+in+Dentistry%3A+A+Narrative+Review.+Cureus.+2023+Dec+21%3B15(12)%3Ae50884.+doi%3A+10.7759%2Fcureus.50884.+PMID%3A+38249196%3B+PMCID%3A+PMC1079
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6747619/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6747619/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6747619/
https://pubmed.ncbi.nlm.nih.gov/36830209/
https://pubmed.ncbi.nlm.nih.gov/36830209/
https://pubmed.ncbi.nlm.nih.gov/36830209/
https://pubmed.ncbi.nlm.nih.gov/30931743/
https://pubmed.ncbi.nlm.nih.gov/30931743/
https://pubmed.ncbi.nlm.nih.gov/30931743/
https://pubmed.ncbi.nlm.nih.gov/28989974/
https://pubmed.ncbi.nlm.nih.gov/28989974/
https://pubmed.ncbi.nlm.nih.gov/35645531/
https://pubmed.ncbi.nlm.nih.gov/35645531/
https://pubmed.ncbi.nlm.nih.gov/35645531/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3854072/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3854072/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3854072/
https://pubmed.ncbi.nlm.nih.gov/34204978/
https://pubmed.ncbi.nlm.nih.gov/34204978/
https://pubmed.ncbi.nlm.nih.gov/19728633/
https://pubmed.ncbi.nlm.nih.gov/19728633/

In-Vitro Evaluation of Shear Bond Strength of Glass lonomer Cement to Primary Teeth Dentin Pretreated with Silver Diamine Fluoride and Sodium Fluoride Varnish

13.Atteya SM, Amer HA, Saleh SM, Safwat Y. The effect of nano silver fluoride, self-assembling peptide and sodium fluo-
ride varnish on salivary cariogenic bacteria: a randomized controlled clinical trial. Clin Oral Investig. 2024 Feb 23;28
(3):167.doi: 10.1007/s00784-024-05562-0. PMID: 38388987; PMCID: PMC10884112.

14.Somani R, Jaidka S, Singh DJ, Sibal GK. Comparative Evaluation of Shear Bond Strength of Various Glass lonomer Ce-
ments to Dentin of Primary Teeth: An in vitro Study. Int ] Clin Pediatr Dent. 2016 Jul-Sep;9(3):192-196. doi: 10.5005/
jp-journals-10005-1362. Epub 2016 Sep 27. PMID: 27843248; PMCID: PMC5086004.

15.Prabhakar AR, Raj S, Raju 0S. Comparison of shear bond strength of composite, compomer and resin modified glass
ionomer in primary and permanent teeth. An in vitro study. J Indian Soc PedoPrev Dent. 2003 Sep;21(3):86-94.

16.Torabzadeh H, Ghasemi A, Shakeri S, Baghban AA, Razmavar S. Effect of powder/liquid ratio of glass ionomer ce-
ments on flexural and shear bond strengths to dentin. Braz J Oral Sci. 2011 Jul-Sep;10(3):204-207

17.Salimian N, Ebrahimian M, Jafari N, Shirani F. The effect of silver diamine fluoride on the bond strength of glass iono-
mer to the enamel of primary teeth. Dent Res ] (Isfahan). 2023 May 26; 20:65. PMID: 37388302; PMCID:
PMC10300269.

18.Gupta J, Thomas MS, Radhakrishna M, Srikant N, Ginjupalli K. Effect of silver diamine fluoride-potassium iodide and
2% chlorhexidine gluconate cavity cleansers on the bond strength and microleakage of resin-modified glass ionomer
cement. | Conserv Dent. 2019; 22:201-6.

19.Frohlich TT, Rocha RO, Botton G. Does previous application of silver diammine fluoride influence the bond strength
of glass ionomer cement and adhesive systems to dentin. Systematic review and meta-analysis? Int | Paediatr
Dent. 2020;30:85-95.

20.Jiang M, Mei ML, Wong MCM, Chu CH, Lo ECM. Effect of silver diamine fluoride solution application on the bond
strength of dentine to adhesives and to glass ionomer cements: a systematic review. BMC Oral Health. 2020 Feb 5;20
(1):40. doi: 10.1186/s12903-020-1030-z. PMID: 32024501; PMCID: PMC7003410.

21.Muntean A, Mzoughi SM, Pacurar M, Candrea S, Inchingolo AD, Inchingolo AM, Ferrante L, Dipalma G, Inchingolo F,
Palermo A, Bordea IR. Silver Diamine Fluoride in Pediatric Dentistry: Effectiveness in Preventing and Arresting Den-
tal Caries-A Systematic Review. Children (Basel). 2024 Apr 22;11(4):499. doi: 10.3390/children11040499. PMID:
38671716; PMCID: PMC11049537.

22. Li T, Zhai X, Song F, Zhu H. Selective versus non-selective removal for dental caries: A systematic review and meta-
analysis. Acta Odontol. Scand. 2018; 76:135-140. doi: 10.1080/00016357.2017.1392602.

23. Nicoloso GF, Antoniazzi BF, Lenzi TL, et al. The bonding performance of a universal adhesive to artificially created
caries-affected dentin. J. Adhes. Dent. 2017; 19:317-321. doi: 10.3290/j.jad.a38890.

Citation: Kaur L,Singh S, Kaur M, Vashisht A. In-Vitro Evaluation of Shear Bond Strength of Glass lonomer Cement to
Primary Teeth Dentin Pretreated with Silver Diamine Fluoride and Sodium Fluoride Varnish. SVOA Dentistry 2024, 5:3,
89-93.

Copyright: © 2024 All rights reserved by Kaur L., et al. This is an open access article distributed under the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work is properly cited.

SVOA Dentistry

93


https://sciencevolks.com/dentistry/
https://pubmed.ncbi.nlm.nih.gov/38388987/
https://pubmed.ncbi.nlm.nih.gov/38388987/
https://pubmed.ncbi.nlm.nih.gov/38388987/
https://pubmed.ncbi.nlm.nih.gov/27843248/
https://pubmed.ncbi.nlm.nih.gov/27843248/
https://pubmed.ncbi.nlm.nih.gov/27843248/
https://pubmed.ncbi.nlm.nih.gov/14703213/
https://pubmed.ncbi.nlm.nih.gov/14703213/
https://periodicos.sbu.unicamp.br/ojs/index.php/bjos/article/view/8641632
https://periodicos.sbu.unicamp.br/ojs/index.php/bjos/article/view/8641632
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10300269/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10300269/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10300269/
https://pubmed.ncbi.nlm.nih.gov/31142994/
https://pubmed.ncbi.nlm.nih.gov/31142994/
https://pubmed.ncbi.nlm.nih.gov/31142994/
https://pubmed.ncbi.nlm.nih.gov/31419356/
https://pubmed.ncbi.nlm.nih.gov/31419356/
https://pubmed.ncbi.nlm.nih.gov/31419356/
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-020-1030-z
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-020-1030-z
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-020-1030-z
https://pubmed.ncbi.nlm.nih.gov/38671716/
https://pubmed.ncbi.nlm.nih.gov/38671716/
https://pubmed.ncbi.nlm.nih.gov/38671716/
https://pubmed.ncbi.nlm.nih.gov/38671716/
https://pubmed.ncbi.nlm.nih.gov/29073814/
https://pubmed.ncbi.nlm.nih.gov/29073814/
https://pubmed.ncbi.nlm.nih.gov/28849797/
https://pubmed.ncbi.nlm.nih.gov/28849797/

