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INTRODUCTION
Erosion is dened as a progressive loss of dental hard tissues by 

1chemical dissolution without bacterial involvement.  It is a multi – 
factorial irreversible process that may be caused by intrinsic, extrinsic 

2or idiopathic factors.  Erosion is frequently documented in individuals 
consuming fruit juices and carbonated soft drinks, and also in those 

3patients taking certain acidic medicines regularly and long term.  
Liquid medicines have a long history of use in pediatric age group 
because of their ease of administration, dosing exibility and 
convenience of a single formulation over a wide age range. In children 
with chronic or recurrent health problems, the long term use of PLMs 
may be inevitable.

Conventional uorides, whose benecial effect against caries is well 
4known, have been tested for the prevention or control of erosion.  

Erosion cannot be prevented with moderate uoride concentrations 
5such as commonly used in toothpastes.  Promising results have been 

6obtained with a high uoride concentration application.  

Silver diamine uoride (SDF) is a colorless liquid containing silver 
particles and 38% (44,800 ppm) uoride ions, at pH 10. It is 25% 
silver, 8% ammonia, 5% uoride, and 62% water. It  has the unique 
ability to be a “silver – uoride bullet”, simultaneously halting and 

5preventing demineralization.

In the background of limited studies demonstrating the  effects of SDF 
on enamel erosion, the current study aimed at assessing the protective 
role of SDF against PLM – induced enamel demineralization of 
deciduous teeth. 

MATERIALS AND METHODS
Ninety extracted/exfoliated non – carious deciduous incisors were 
selected and stored at room temperature till experimental period in 
10% formalin solution. The teeth were hand scaled and cleaned with 
pumice – water slurry and were examined by transillumination under 
high magnication to discard those with cracks, fractures or structural 
abnormalities that could interfere with the results.

The medications used were suspensions of sodium valproate, 
salbutamol sulphate and multivitamin. These drugs were chosen 
because they are syrups that are commonly used in pediatric patients 
for prolonged periods. The control group medium chosen was articial 
saliva.

After removing the roots from all samples, each crown was xed with 
wax in the central orice of an acrylic plate with only the enamel 
surface exposed. The test sites were demarcated by attaching a round 
piece of insulating tape of 2 mm diameter. Teeth were coated with two 
layers of cosmetic nail polish, except for the previously delimited area. 
Vickers microhardness was assessed on the uncoated enamel area 
using a microhardness tester on all the 90 specimens and their averages 
were considered as the initial surface microhardness values.

The 90 deciduous incisors were equally divided into three groups of 30 
teeth each: without SDF pretreatment (group 1), with SDF 
pretreatment (group 2) and control group in articial saliva (group 3). 
Group 1 and 2 were again divided into 3 subgroups of 10 each, 
according to the immersion solutions: sodium valproate (group 1a,2a), 
salbutamol sulphate (group 1b,2b), multivitamin (group1c,2c). 

Immersion Cycles: The specimens were immersed with the exposed 
area up for 1 minute in 10 mL of the medication, under agitation twice 
daily with 12 – hour intervals between the immersion cycles, during 7 
days (14 immersion cycles). After each immersion cycle, the 
specimens were washed with distilled water and maintained in 10 mL 
of articial saliva at 37°C, until the next immersion cycle. The 
microhardness was then measured after a week. This process was 
repeated for 4 weeks, totalizing 56 immersion cycles. The medicines 
were replaced before each immersion. The control specimens were 
kept in articial saliva during the course of the experiment (28 days) 
with the solution refreshed daily.

Surface microhardness was tested at 7, 14, 21 and 28 days after the 
continuous and systematic repetition of the daily immersion cycles. 
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ABSTRACT
Aim: To assess the protective effects of Silver Diamine Fluoride (SDF) against pediatric liquid medicament – induced enamel demineralization of 
deciduous teeth.  Ninety deciduous incisors were equally divided into three groups of 30 teeth each: without SDF Materials and methods:
pretreatment (group 1), with SDF pretreatment (group 2) and control group in articial saliva (group 3). Group 1 and 2 were again divided into 3 
subgroups of 10 each, according to the immersion solutions: sodium valproate, salbutamol sulphate and multivitamin. Vickers microhardness was 
measured at the pre-immersion stage and at regular intervals(7,14,21,28 days). Qualitative analysis was done using Scanning Electron Microscope 
(SEM) and the values were tabulated for statistical analysis.  Evaluating the results of hardness tests, all the three Results and Discussion:
medicines investigated could produce evident decrease in Vickers microhardness of all the tested enamel surfaces. Statistically signicant erosion 
occurred (p < 0.05) at all tested days in the multivitamin group, while sodium valproate and salbutamol were able to cause signicant change only at 
the end of the 28 day cycle. The application of 38% SDF on the teeth samples prior to the erosive cycles was able to signicantly reduce enamel 
erosion  i.e, the reduction in hardness caused by erosion was statistically lesser in the SDF pretreated group. SEM images after 28 days revealed that 
all the tested surfaces clearly exhibited structural loss, which was unlike those immersed in articial saliva.  The qualitative and Conclusion:
quantitative analysis of enamel samples pretreated with silver diamine uoride suggested desirable protective effects of SDF on enamel against 
drug – induced erosive changes.
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Results were statistically analyzed using the independent t – test with 
the help of SPSS Version 21 software. SEM analysis was performed at 

ththe 28  day of the experiment in ve teeth from each group to observe 
the deciduous enamel changes.

RESULTS
Statistical analysis of the hardness values revealed that all the three 
tested liquid medicaments were capable of causing erosive changes in 
the tested enamel samples (graph 1). Statistically signicant erosion 
occurred at all tested days in the multivitamin group, while sodium 
valproate and salbutamol were able to cause signicant change only at 
the end of the 28 day cycle.

Graph 1: Histogram comparing the erosive potential of three 
commonly used pediatric liquid medicaments

The time × immersion media interaction demonstrated that in group 1 
samples, a signicant loss in surface microhardness was observed at all 
times. Meanwhile in group 2 (SDF pretreated), eventhough there were 
erosive changes, a statistically signicant decrease was not obtained 
(graph 2).

Graph 2: Histogram comparing the erosive potential of three 
commonly used pediatric liquid medicaments in the SDF pretreated 
samples

Figure 1: Group 1a: Crater formation seen in scanning electron 
microscope after exposure to sodium valproate at the end of the 28 
– day cycle.

Figure 2: Group 2a: Etched prism pattern seen in scanning 
electron microscope after exposure to sodium valproate at the end 
of the 28 – day cycle.

At the end of the 28 – day cycle, SEM images of the non-SDF 
pretreated groups revealed crater formation (gure 1) after exposure to 
sodium valproate (1a) and salbutamol (1b), sporadic rod ends in 
multivitamin (1c) whereas etched prism patterns (gure 2) were 
observed in all SDF pretreated samples. In the control group, no 
surface changes were seen. 

DISCUSSION
Despite dental caries being one of the most prevalent diseases of the 
oral cavity, tooth dissolution can also be caused by erosion, which in its 
severe form can be a predisposing factor for dental caries. This 
condition is of increasing concern as it causes irreparable damage to 
the dentition in subjects of all ages.

 7Studies by Linnett and Seow  indicate that the prevalence of dental 
erosion has increased, especially among children and adolescents. All 
acids, whether from intrinsic(dietary acids and ones originated from 
the stomach ) or extrinsic sources, are capable of demineralizing tooth 

8tissue and therefore of causing erosion.  Extrinsic sources include 
acidic drinks, fruits and certain medications, especially those used for 
the treatment of chronic diseases. 

The possible factors that contribute to the risk for dental erosion 
include acidic components, high frequency of ingestion (two or more 
times a day), bedtime consumption, high viscosity, and the collateral 

9effect of a reduction in salivary ow.  

The current study was designed to understand the erosive potential of 
select liquid medications and the protective effects, if any, of uoride 
on enamel surfaces. The three syrups used in this study were selected 
because of their routine use in treating common pediatric diseases.

The experimental period (28 days) was chosen to simulate what would 
happen over a long treatment and it is highly possible that a longer 
treatment period might incur greater damages to the tooth structure 
than observed in this study. Based on the observation made by 

10 Amaechi BT that when a substance is ingested, a certain agitation 
occurs, which favors the substance's capacity to cause erosion, an 
agitation protocol was followed in the current study. 
        
In the present study, an articial saliva medium was used between the 
erosive immersion cycles to simulate in vivo conditions of the normal 
mouth and the normal remineralizing  potential  of  fresh human  

11  saliva. In view of primary teeth being less mineralized  and immature 
12than permanent teeth and more prone to erosion , the current study was 

conducted on deciduous teeth.
        
It is apparent that the protective effect of uoride against erosive 
substance loss is due to the establishment of a CaF  – like layer on the 2

13 enamel surface. Silver diamine uoride was selected as the material of 
choice in the current study based on the observations from many 
previous studies that erosion cannot be prevented with moderate 
uoride concentrations but with high concentrations of uoride such 

14as professionally applied uorides.  Silver uoride is the active agent 
 15in SDF when it is applied onto the tooth surface.

16Studies by Rosenblatt et al. 2009  revealed that when applied to teeth, 
SDF penetrates enamel and dentin and 2 to 3 times more subsurface 
uoride is stored in the tooth than with other uoride solutions. 

All the three medicines investigated could produce evident decrease in 
Vickers microhardness and observable changes in SEM. The results 
also suggested that the application of 38% SDF on the teeth samples 
prior to the erosive cycles was able to signicantly reduce enamel 
erosion i.e, the reduction in hardness caused by erosion was 
statistically lesser in the SDF pretreated group.

CONCLUSION
The findings of the present study can be summarized as follows:
1. All the tested liquid medicaments viz. sodium valproate, 

salbutamol and multivitamin, caused erosive changes on the 
enamel surfaces, with signicant reduction of enamel 
microhardness and structural alterations.

2. In the enamel samples pretreated with silver diamine uoride, the 
quantitative analysis using Vickers microhardness and the 
qualitative analysis using scanning electron microscopy showed 
desirable protective effects against drug – induced erosive 
changes.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

International Journal of Scientific Research 65



Volume - 9 | Issue - 9 | September - 2020 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

In spite of the fact that SDF would provide a new preventive strategy 
against enamel erosion, for children having to consume long term 
medications, broader study sets are required to conclusively decide on 
alternative preventive protocols and risks of SDF application. 
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