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Abstract:- Dental caries is a multifactorial disease which 

affects all age bar in different segments of society.  With 

the burden of high-risk caries different approach have 

been advocated to manage the untreated lesions with 

affordable cost and noninvasive procedures. The aim of 

the study is to compare the antibacterial effect of silver 

diamine fluoride and sodium fluoride varnish. The colony 

forming units at baseline and after 3 days shows reduction 

in both the groups. Therefore, significant reduction was 

seen more in SDF compared to NaF group. After 6 

months of reapplication of SDF and NaF varnish, the 

mean reduction seen in the S.mutans count was significant 

in both the groups. At the end of 6 months, when the 

intergroup significance was considered, significant 

reduction was observed in the group of subjects who 

received SDF application when compared to the group of 

subjects who received fluoride varnish. It was concluded 

that there is a reduction in the S. mutans count in both the 

groups after SDF and NaF application. SDF was shown to 

produce significant reduction. Due to the greater 

antibacterial efficacy of SDF, it can be used as an effective 

topical fluoride agent for caries prevention. 

 

I. INTRODUCTION 

 

Prevalence of dental caries continue to affect different 

segments of age having severe oral implications which arises 

from dental caries with negative affect on social, economic 

status and are considered to be a global burden.1 

 

Over the last 70 years, fluorides are used as anti-caries 

agents2. The oral products which contain fluoride and the use 

of water fluoridation have made decrease in severity of caries. 

With this as preventive approach there are still disparity seen 

in all segments of society.1 

 

Even though dental services are available, the difficulty 

to treat young children with traditional treatment approaches 

and with those requiring special health care needs are 

affeceted.3 

 

Based on caries management by risk assessment tool 

(CAMBRA) there are several treatment options to reduce the 

progression of carious, which includes chemical therapeutics 

with behavioral modification aimed at altering biofilm 

behaviors; arresting further demineralization and enhancing 

remineralization.4 

There is a need to change the management of caries 

prevention, which requires efficient, safe, affordable 

treatment that are available and can be accessible to the 

affected population. 5 

 

In the recent times, Arresting caries treatment (ACT) 
has been advocated to prevail over the problem to manage 

dental caries in population limited to having less access to 

oral treatment due to financial constraints and high amount of 

restorative treatment.6 

 

The US Food and Drug Administration approved SDF 

and it became commercially available as 38% SDF 

solution.7,8,9 

 

SDF is minimally invasive, easy to apply clear liquid, 

inexpensive and has a high fluoride concentration (44,800 

ppm), which is roughly double the strength of 5% sodium 
fluoride varnish (22,600 ppm) that is commercially 

available.4 

 

The mechanism of action of SDF is not clearly 

understood. It is said that the chemical composition of SDF 

which contains silver salts helps in dental sclerosis and silver 

nitrate kills bacteria, and fluoride remineralizes it.10 

 

In addition to the clinical benefit for patients, 

application of SDF for children with behavioral issues should 

reduce the clinicians potential legal risk11 

 

It satisfies the US Institute of Medicine’s quality which 

aims at being safe in clinical trials that has been used in 

greater than 3800 individuals and has reported no adverse 

effects. 3,12. It arrests approximately 80% of treated lesions.13 

It requires a preparation time of less than a minute which is 

beneficial to different sectors of health professionals.   
 

The present study has not gained much popularity in 

India. Only limited number of studies have been documented 

so far.    

 
Therefore, the aim of our study is to compare and 

evaluate the anti-bacterial efficacy of silver diamine fluoride 

and sodium fluoride in children. 
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II. MATERIALS AND METHODS 

 
This study was conducted in a primary government 

aided school including children with age groups between 3-6 

years in Mangalore, Karnataka following ethical clearance 

and permission was granted from school. All the students in 

each classroom from 3-6 years were screened, during which 

type of oral hygiene practice were evaluated. Use of mouth 

mirror and explorer were used. So, at the end of screening, 22 

children were selected who fulfilled the inclusion criteria. 

Written informed consent about the purpose of the study was 

taken from parents before the start of procedure. 

 

Two groups are:  
 

Group A – Silver diamine fluoride 

 

Group B – IRM+ 5% sodium fluoride varnish Ease of Use 

 

INCLUSION CRITERIA  

1. Children whose parents will give the consent for the 

examination. 

2. Children aged 3-6 years. 

3. Children who will be present on the day of examination. 

4. Deciduous canine and deciduous first and second molars 
should be present. 

5. No history of allergy against silver particles. 

 

EXCLUSION CRITERIA  

1. Children who refuses to participate in dental treatment. 

2. Teeth which are grossly decayed i.e., greater than one third 

of the crown missing. 

3. Tooth with pulpal exposure, premature hypermobility and 

presence of an abscess or sinus, was excluded. 

4. Children suffering from oral ulceration, stomatitis, or 

ulcerative gingivitis. 

5. Medically compromised children. 
6. Children whose parents are concern towards staining/ 

discoloration of teeth after application of SDF were excluded. 

 

METHOD OF COLLECTION OF DATA:   

 

Group A: Application of SDF on all deciduous canines and 

deciduous first and second molars. (n=11) 

 

Group B: Application of NaF on all deciduous canines, 

deciduous first and second molars. (n=11) 

 

Baseline evaluation 

The following criteria was used to evaluate the patients 

for baseline examination: 

 Tryptone-yeast-cysteine-sucrose-bacitracin agar was used 

to inoculate salivary Streptococcus mutans. 

 Saliva collection was done using a cotton swab.  

 0.1ml of saliva was introduced into a sterile vial which 

contains phosphate buffer saline and was taken to the 

microbiology laboratory in an icebox where it was 

processed within 4 hours. 

 
 

 

 PROCEDURE FOR FLUORIDE APPLICATION 

Application of SDF (38%)  
 

SDF application on carious tooth of deciduous canine, 

first and second deciduous molar. 

 

A drop of solution was taken on a cotton pellet and 

applied for 3-4minutes on all surfaces of teeth. 

 

 In a similar manner, this procedure was carried out on all 

quadrants. 

 After application, patient was instructed to gargle his 

mouth using normal saline. 
 

Application of NaF varnish (5%): 

1. All carious teeth were restored with IRM.  Thorough 

prophylaxis was done and dried the teeth. 

2. The upper and lower quadrants were dried thoroughly and 

was isolated with cotton rolls. 

3. 0.3ml-0.5ml of NaF varnish was applied with cotton 

applicators and was let to dry for 4 minutes. 

4.  Patient was instructed to keep the mouth open for 3-4 

minutes. 

5. To maintain semi solid diet and not to drink or eat for one 

hour. 
The subjects received the second application of NaF after 6 

months follow up.  

 

FOLLOW UP VISITS:  

All the subjects in both the groups were followed up 

and evaluated after 6 months. 

 

Collection of saliva sample was done in both groups 

after 6 months. 

 

Here, reapplication of SDF and NaF varnish was done.  
 

In both the groups final restoration will be done with 

glass ionomer. 

 

Saliva sample collection of children was taken in both 

the groups after 72 hours. 

 

III. STATISTICAL ANALYSIS 

 

A power analysis was established by G*power, version 

3.0.1 (Franz Faul universitat, Kiel, Germany). A sample size 

of 22 subjects (11 in each group) would yield 80% power to 
detect significant differences, with effect size of 0.25 and 

significance level at 0.05. 

 

•Data was entered in the excel spreadsheet. 

•Descriptive statistics like mean, standard deviation and 

percentages was calculated. 

•Inferential statistics like independent sample t test was used 

to compute between the two groups, repeated measures 

ANOVA was used to assess change in colony forming units 

using SPSS version 20 with 80%power. 
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IV. RESULTS 

 
TABLE 1: COMPARISON OF CFU (*106) BETWEEN THE 

GROUPS USING INDEPENDENT SAMPLE T TEST AT 

INITIAL STAGE 

 
 

 
 

TABLE 2: COMPARISON OF CFU (*106) BETWEEN THE 
GROUPS USING INDEPENDENT SAMPLE T TEST 

AFTER 6 MONTHS 

 
 

 

 

TABLE 3: TABLE COMPARISON OF CFU (*106) WITHIN 
THE GROUP USING PAIRED SAMPLE T TEST AT 

INITIAL STAGE AND AT 6 MONTHS IN SDF GROUP 

 
 

 
 

TABLE 4: COMPARISON OF CFU (*106) WITHIN THE 

GROUP USING PAIRED SAMPLE T TEST AT INITIAL 

STAGE AND AT 6 MONTHS IN NaF GROUP 
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V. DISCUSSION 

 
Management of dental caries requires preventive as well 

as non-preventive approaches. Non-preventive treatment 

includes to decelerate the disease process by restoration and 

mechanical caries removal. Preventive caries involves 

preventing the caries onset and protecting the teeth from 

conditions that favour the detrimental impacts on the oral 

biofilm which includes oral hygiene instructions, nutritional 

counselling, and fluoride application.40 Thus, it is essential to 

manage the early caries progression which can lead to severe 

pain , traumatic dental procedures for younger age group of 

children which could be challenging to the Pedodontists and 

general dental practitioners considering the magnitude of the 
disease. 

 

Fluoride varnishes are used for preschools as a timely 

means, as they the ease of application is rapid and well 

tolerated.41,42 The motivation to perform present study is 

related to the fact that dental caries is still prevailing and other 

preventive approaches might aid the disease prevention, 

especially when considering the underprivileged population 

and age group of 3-6 years where minimal intervention is safe 

and affordable. This study is a randomized controlled trail 

comparing the antibacterial efficacy of SDF against fluoride 
varnish NaF. 

 

Several published randomized clinical trials were 

performed in children 3 years old or older even if it has been 

documented that SDF reduces caries progression significantly 

when compared with other modalities. This addresses the 

research gap and supports the evidence regarding SDF usage 

in young children with high caries risk.15 Hence, the age group 

chosen for this study was 3-6 years, when deciduous canine, 

first and second deciduous molar is present along with the first 

window of infectivity.  

 
 In 2006, the American dental association mentioned that 

application of fluoride varnish every 6 months is effective in 

caries prevention in both deciduous and permanent dentition 

of children and adolescents.43 In a study conducted by Chu et 

al7  varnish was applied annually, while Llodra et al37 applied 

it every 6 months. Hence in this study half yearly application 

of SDF and NaF varnish was done to compare the antibacterial 

effect of SDF and NaF on streptococcus mutans count. 

Streptococcus mutans was the chosen bacterium as it has been 

advocated in several studies as an indicator for dental caries 

risk/ caries activity.44,45,46,47 

 

 As it is known that SDF is effective in preventing and 

arresting caries, a concentration of 38% was decided. 

Laboratory studies have mentioned that topical application of 

a 38% SDF solution can inhibit the growth of cariogenic 

bacteria. Bijella et al50 in a study concluded that the frequency 

of 12% SDF applications on all tooth surface showed 

influence on the SDF preventive effect irrespective of their 

caries status. The result showed that the caries incidence after 

quarterly SDF applications was significantly lower than yearly 

applications but not significantly different from caries 
incidence after biannual application. Studies have 

demonstrated that following SDF applications, an insoluble 

protective layer of silver chloride and silver phosphate is 

formed on the tooth surfaces. This decreases the calcium and 
phosphorous content from demineralized enamel and dentin. 

SDF has property such as hardening of dental structures10,53 by 

forming fluorohydroxyapatite54, by hindering biofilm 

adherence.55 

 

A recent study suggested that SDF application is simpler 

and cost effective when compared to sealants (Niederman et al 

2017). The greater delivery of reagent to a larger population of 

children with untreated caries is a result of ease of 

application.56 

 

SDF also has a few limitations. It stains the tooth black. 
Black stain is due to arrest of caries which takes place after 

SDF application. (Mei et al 2014).26 The staining property is 

due to a silver iodine, a white substance sensitive to light. A 

strategy of avoiding tooth staining is based on applying a 

solution of KI after SDF, with no influences on SDF 

efficiency, has been reported.55 Others currently unreported 

that the adverse effects include mucosal or gingival 

inflammation signs, acute or chronic toxicity symptoms, 

allergic episodes (horst et al, 2016) and discomfort like 

metallic taste or burning sensation associated with SDF 

treatment. (Mei et al 2016)54.  In this experimental study, no 
such adverse effects are observed. SDF is contraindicated in 

children who are allergic to silver compounds.  

 

The preventive fraction of NaF was due to frequency of 

application, duration, and sample size.25 Hence we selected 

5%NaF varnish for this study group. Patil stated that fluoride 

varnish releases a significant amount of fluoride thereby 

enhancing the remineralization process and reducing caries.58 

 

According to Badjatia et al, the first month of treatment 

of fluoride varnish is significantly effective in reducing the 

quantity of bacteria in saliva. These effects can be constant 
following 3 to 5 months of treatment, but the effects begin to 

decline after 6 months.59 Hashemi concluded that applying 

fluoride varnish once a week for 3 months reduces incidence 

of caries in the oral cavity.60 The most effective treatment for 

increasing saliva pH to reduce caries activity can be achieved 

by using this varnish for one month.61 The baseline evaluation 

of saliva sample was taken before the start of procedure. The 

procedure of collecting the salivary sample was in accordance 

to Wan et al.48 The TYCB agar is the selective media for S. 

mutans, and is the least supportive of non- S. mutans.48,49 

 

S. mutans count: 

In results, the CFU (colony forming units) at baseline 

and after 3 days (72 hours) shows reduction in both the 

groups. Therefore, significant reduction is seen more in SDF 

group compared to NaF varnish. 

 

When intergroup significance was considered, 

significant reduction was seen in subjects with SDF 

application when compared to those who received Sodium 

fluoride varnish. The results of the present study could 

strengthen the evidence regarding the use of SDF in young 
children with high caries risk. 
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Results obtained is supported by study done by Shalin et 

al 2in which in vivo application of SDF on enamel 
significantly decreases S. mutans counts as compared to 

sodium fluoride varnish and APF gel. 

 

In this study, the comparison of CFU between the groups 

using independent sample T test after 6 months was 

statistically significant with p value < 0.05, and the mean 

value of streptococcus mutans at baseline for 6 months and 3 

days shows reduction in colony forming units.  

 

Jeevarathan et al.,36 chose to evaluate the S. mutans 

count after 24 hours. It was difficult to judge the effect of 

fluoride on S mutans count within 24 hours as professional 
tooth cleaning was done before the application of fluoride. 

Therefore, in this study S mutans count was evaluated 3 days 

after application and follow up was done after 6 months. 

 

Actions of SDF on cariogenic bacteria 

Dentine surfaces treated with SDF had significantly less 

growth of Streptococcus mutans than those without SDF 

treatment. Colony-forming unit counts of monospecies strains 

of S. mutans and Actinomyces naeslundii were reduced after 

application of SDF, with very few bacteria found to be alive. 

A further study used multispecies cariogenic biofilms 
consisting of S. mutans, Streptococcus sobrinus, L. 

acidophilus, Lactobacillus rhamnosus and A. naeslundii, with 

the results showing that CFU counts were reduced with SDF 

treatment.52 The growth of S. mutans, Streptococcus oralis and 

Lactobacillus casei was reduced after treatment with SDF.55 

The minimum inhibitory concentration and minimum 

bactericidal concentration of SDF for S. mutans were 33.3 

lg/ml and 50.0 lg/ml, respectively29, showing that SDF was 

more effective than silver ammonium nitrate and sodium 

fluoride.57 

 

The results of the present study support the findings of 
previous invitro studies in which the S.  mutans counts 

significantly decreased after SDF application. 

 

Further studies are needed to identify the anti-cariogenic 

effect of SDF on larger samples. 

                         

VI. CONCLUSION 

 

The following conclusions were drawn: 

1. Decrease in streptococcus mutans count was seen in both 

the group after SDF and NaF application. 
2. SDF has the ability to reduce the salivary S.mutans when 

compared to fluoride varnish. 

3. Due to the substantial antibacterial efficacy of SDF, it can 

be used as a topical fluoride agent in caries preventive 

treatment. 
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