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Background : Dental caries is described as the localized destruction of susceptible dental hard tissues caused by acidic by-

products of microbial  fermentation of dietary carbohydrates.  Aim :- The aim of this study is to evaluate and compare the 

efficacy of Silver Diamine Fluoride and the combination of Silver Diamine Fluoride with Potassium Iodide on the Candida 

albicans and Lactobacillus count and pH of saliva in children with carious deciduous molars. Method: The study involved 60 

children from the age group of 3 to 9 years were randomly divided into 2 groups, Group I- Silver Diamine Fluoride and Group 

II- Silver Diamine Fluoride and Potassium Iodide. Each group was further divided into subgroups of Candida albican and 

Lactobacilli Group. The Saliva samples were collected from each candidate before and after the application of the material to 

check the microbial count as well as the pH of the saliva as a baseline value. The post application saliva collection as well as pH 

check was done at the interval of Immediate after the application, 1 week, 1month and 3 months. The results obtained were 

analysed using ANOVA, and  student t test.Result: The pH of the saliva was increased after the application of both the 

materials and was effective till 3 months. Both the materials were effective in decreasing the microbial count.Conclusion: The 

result of the study confirms that both Silver Diamine Fluoride and Silver Diamine Fluoride and Potassium iodide have 

antimicrobial effect on both Candida albican and lactobacilli species.   

 

 
INTRODUCTION  
Dental caries is initially reversible and can be stopped at any point, even if some dentine or enamel has been 

damaged (cavitation), as long as enough biofilm is eliminated  According to Becker et al, in 2002 some species, 

such as Streptococcus species, Veillonella species, Actinomyces species, Bifidobacterium species, and 

Lactobacillus fermentum, have been linked to caries (2). Children with early childhood caries had more candida spp. 

in their saliva, dental plaque, and infected dentine than children without caries.(3) Candida albicans are associated 

with early childhood caries (4) The most common species of lactobacilli which are associated with dental caries are 

Lactobacillus acidophilus, Lactobacillus fermentum, Lactobacillus rhamnosus, Lactobacillus salivarius etc (5). 

Traditional restorative or surgical approaches to caries, are being challenged by more biological, less invasive 

approaches to arrest carious lesions (Ricketts et al., 2013; Schwendicke et al., 2013). (6). A new product like Silver 

Diamine Fluoride is being used as a cariostatic agent against bacteria like Streptococci, Actinomyces, and 

Lactobacilli (7). Due to the interaction of free silver ions with organic material, topical administration of SDF 
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stained organic material found in pellicle and active caries. Knight et al. in 2005 proposed a new technique to solve 

this problem by administering a saturated potassium iodide (KI) solution immediately after SDF administration 
(8).This paper aims to evaluate and compare the efficacy of Silver Diamine Fluoride and the combination of Silver 

Diamine Fluoride with Potassium Iodide on the Candida albicans and Lactobacillus count and pH of saliva in 

children with carious deciduous molars 

 

METHODS 
A total of 87 Patients in the age group of 3 yrs to 9 yrs were screened. A written consent form from the respective 

parents of the children were taken.. Using Microsoft Excel software, the patients were assigned codes and the 

participants were randomly split into 2 groups, Group I- Silver Diamine Fluoride and Group II- Silver Diamine 

Fluoride with Potassium Iodide. Each group was further divided into subgroups of Candida albican and 

Lactobacilli Group. Healthy patient age ranging from 3-9 years with multiple carious deciduous teeth were 

selected. 2ml of unstimulated saliva was collected by drooling method and the samples were coded. During 

subsequent saliva sample collection, the same code number was used for the same patient. The pH strips ( 

Indikrom pH strips ) were placed in the obtained unstimulated saliva sample for 10 seconds to measure 

the salivary pH. In group I, 38% SDF was applied directly to the tooth carious lesion and was kept on for about 

4 minutes. Cotton roll was used to remove excess SDF. In Group II, After the application of SDF, the freshly 

prepared 20% Potassium iodide solution was applied on the carious part using a new sterile micro brush. After 

around 4-minute cotton roll was used to remove the excess.  Saliva sample was again collected. The sample 

collected were sent to the microbiological laboratory for Candida albican and Lactobacilli counts. To preserve 

the viability of the test organism, the samples were kept at a temperature of -20°C. The saliva samples were 

inoculated on Hi chrome differential agar plate to cultivate for Canidida albican. For 72 hours, the plates were 

incubated at 37°C. To cultivate Lactobacilli, the salivary samples were inoculated on Rogosa Agar plates and 

incubated in a 5% CO2 incubator at 37°C for 48 hours. Microbial count were estimated as colony forming units 

(CFU/ ml) in saliva. Similarly, saliva samples from 24 hours, one week, one month, and three months were 

collected and the results were obtained. 

 

STATISTICAL ANALYSIS: Data obtained were analysed using Student t test and ANNOVA test. 

 

RESULT: When the mean candida albicans count was compared among the  groups, it was found that there was 

no statistically significant difference between the two groups at different time intervals (p> 0.05).( Table 1) The 

mean salivary Ph had no statistically significant difference between the two groups at different time intervals 

(p> 0.05). In both the groups, the pH remained neutral after applying SDF or SDF with KI.( Table 2) The mean 

lactobacillus count also showed no statistically significant difference between the two groups at different time 

intervals (p> 0.05).( Tble 3)  Similary the the mean salivary pH (lactobacilli) also showed no statistically 

significant difference between the two groups at different time intervals (p> 0.05). ( Table 4) 

 

Table 1: Comparison of mean Candida albicans count among the two groups at different time intervals 

 

Time 

SDF SDF with KI  

p-value Mean S.D. Mean S.D. 

Baseline 39.87 38.27 38.60 27.99 0.918 

Immediately 1.73 2.66 2.07 2.63 0.733 

1 week 4.73 5.27 4.67 3.69 0.968 

1 month 8.73 7.69 9.27 5.58 0.830 

3 months 16.73 13.32 17.13 10.99 0.929 

 

Table 2: Comparison of mean salivary pH among the two groups at different time intervals 

 

Time 

SDF SDF with KI  

p-value Mean S.D. Mean S.D. 

Baseline 6.80 0.414 6.67 0.488 0.426 

Immediately 7.00 0.0 7.00 0.0 - 

1 week 7.00 0.0 7.00 0.0 - 

1 month 7.00 0.0 7.00 0.0 - 

3 months 7.00 0.0 7.00 0.0 - 

Student t test applied, p-value non-significant 
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Table 3: Comparison of mean lactobacillus count among the two groups at different time intervals 

 

Time 

SDF and KI SDF   

p-value Mean S.D. Mean S.D. 

Baseline 120.87 83.39 97.93 92.18 0.481 

Immediately 2.13 3.11 1.80 2.73 0.758 

1 week 6.27 6.45 4.87 6.17 0.549 

1 month 11.67 9.36 9.40 8.71 0.498 

3 months 22.47 18.26 18.00 15.95 0.481 

Student t test applied, p-value non-significant  

Table 4: Comparison of mean salivary pH (lactobacilli) among the two groups at different time intervals 

 

Time 

SDF SDF with KI  

p-value 
Mean S.D. Mean S.D. 

Baseline 6.47 0.516 6.47 0.516 1.00 

Immediately 7.00 0.0 7.00 0.0 1.00 

1 week 7.00 0.0 7.00 0.0 1.00 

1 month 7.00 0.0 7.00 0.0 1.00 

3 months 7.00 0.0 7.00 0.0 1.00 

Student t test applied, p-value non-significant 

 

DISCUSSION 
Dental caries is caused by the demineralization of the hydroxyapatite crystal of the teeth by the acid by-products 

produced by the bacteria in the dental biofilm. According to Human Oral Microbiome database, oral cavity 

comprises of about 600 species of microbes. Kleinberg et al. in 2002 suggested that the main culprit of the 

caries are the acid  producing bacteria. (12) Many studies have shown that Streptococcus are the main causative 

bacteria for caries followed  by  lactobacilli species and Actinomyces species. (13) (14) (15)In 2008, Marsh and 

Nyvad et al. reported that the acid produced from the fermentation of the carbohydrate by the oral microbes 

further enhance the demineralization of the teeth. As the oral pH decrease the harmony between the host and the 

bacteria is disrupted and gets changed into a parasitic relationship (Stanier et al., 1970). During the early 

colonization stage, Mutan Streptococci species were more predominant which indicate the initialization of the 

carious process whereas on the advancing front many bacterial species like Lactobacillus, Actinomyces, non-

mutans streptococci, Bifidobacterium and Propionibacterium help in progression of the carious lesion (Aas et 

al., 2005, 2008). (12) Among the Lactobacilli species, Lactobacillus fermentum were found in higher number in 

the children affected with early childhood caries or with carious lesion (Svec et al., 2009; Piwat et al., 2010; 

Tanner et al., 2011; Teanpaisan et al., 2012; Caufield et al., 2015). The potent cariogenic nature of 

Lactobacilli species can be attributed to its acidogenic properties as well as the ability of strong bindng with 

Type I collagen as dentine contain higher amount of type I collagen (Aleljung et al., 1991; McGrady et al., 

1995). (16)In 2000, Williams DW et al., identified about 20 species of Candida that are found in human. 
(17)Amnong all the species of the Candida, Candida albican is the most commonly found species and can be 

mostly obtained from different areas in the oral cavity. It was reported that Candida had the ability to cause 

dental caries due to their higher potential of causing dimineralization of hydroxyapatite crystal and also increase 

the colonization of the caries causing streptococcus mutan species (Marchant S et al. 2001;shen S 

Samaranayake LP et al. 2002;Barbieri DSE et al. 2007). (18) The buffering and clearance capacity of saliva 

depends on the flow rate of the saliva (Birkhed and Heintze, 1989; Miura et al., 1991). (19) In stimulated saliva 

the proportion of Bacilli varied from 15 to 40%, whereas in the unstimulated saliva they exceeded 50% 

(Gomar-Vercher S et al.2018). (20)According to the study conducted by Rozkiewicz D et al (2006) (21)  the 

prevalence of oral candidal carriage is strongly linked with the incidence of dental caries in children of 4 to 7 yrs 

old. So, 4 to 9 yrs. groups were selected for the study. The   unstimulated saliva was frequently selected over the 

stimulated saliva as stimulated saliva contained a diluted quantity of biomarkers, which may be difficult to 

detect (Daniel Malamud D et al in (1992) (22)Beighton et al.in 1995 (23), had proven the use of Hi CHROME 

agar plates being a deferential media would significantly enhance the study of the oral yeast flora. 38% Silver 

diamine Fluoride was utilised in this study in accordance to R.yee C. Holmgren et al. (2009)(24)38% Silver 

diamine Fluoride had the highest antimicrobial efficacy when compared with different concentration. In the 

present study along with Candida albican, the efficacy of Silver diamine Fluoride and Silver diamine fluoride on 

lactobacilli species were also considered. Lactobacilli species were selected as they are the causative organism 

of dental caries in accordance with the study of Ademe D et al in 2020. (25)To calculate the colony forming unit 

for Lactobacilli species, a selective media- Rogosa SL was employed in accordance with the study conducted by 

Rogosa et al in 1951 (26) In this study, the mean age of the candida group patients was 6.27 + 1.59 years and the 

lactobacilli group was 6.00 + 1.20 years with higher prevalence in female with 63.3% among candida group and 

56.7% among the lactobacilli group. This result was in accordance with Raja M et al in 2007(27) where they had 
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found that there was higher prevalence of candida in female than male children.  In this study it was found that 

the mean Candida albican count was drastically reduced to 1.73+2.66 immediately after applying SDF therapy. 

The count gradually increased from baseline to 1 month and then 3 months reaching at 16.73+13.32. This result 

was in accordance with the study conducted by Fakhruddin et al in 2020, (28) The profound reduction in the 

Candida albican count after the application of Silver Diamine Fluoride may be attributed to the fact that SDF 

had broad spectrum antimicrobial activity against the fungi and bacteria .(24)The capacity of the Silver Diamine 

Fluoride to inhibit the formation and adhesion of plaque bacteria  may also be another contributing factors for its 

antimicrobial effect. (29)To control the black staining effect of Silver diamine fluoride, 20% Potassium iodide 

was used in accordance with study by Nguyen et al in 2017(11) In our study there was 80% reduction in Candida 

albicans count when Silver Diamine Fluoride with Potassium Iodide were used whereas 60%  reduction of 

Candida albicans count were noted in Silver Diamine group. This studies goes in accordance with Moalic et al., 

2001 (30) and  Rozkiewicz et al., 2006(21) After the application of Silver Diamine Fluoride with Potassium 

iodide, the count of the Lactobacilli species was 120.87+83.39 at baseline which drastically reduced to 

2.13+3.11 immediately after applying SDF and KI. The count gradually increased from baseline to 1 month and 

then 3 months reaching at 22.47+18.26. The mean lactobacillus count among the two groups at different time 

intervals had no statistically significant difference.  Since no other studies were found which compare the 

efficacy of Silver Diamine Fluoride and Silver Diamine Fluoride with Potassium Iodide on lactobacilli, further 

studies would be necessary to determine the  potential of these anticariogenic materials. In this study it was 

shown that percentage of lactobacilli cases among the two groups were found to be more in SDF and KI group 

at different time intervals when compared with SDF group. This result was in accordance with Robert A et al n 

2020 (31) where they found that when compared to SDF alone, SDF+KI was found to be the most efficient at 

inhibiting S mutans migration through dentine.  Since no studies were found that corelate the antimicrobial 

efficacy of SDF and KI on Lactobacilli. Further studies are required to prove its efficacy against these microbes.  

 
CONCLUSION 
 In conclusion it was found that Silver Diamine Fluoride are effective against Candida albican and Lactobacilli 

species and also effective in increasing the salivary pH. It was also found that when Potassium iodide is applied 

after Silver Diamine Fluoride application, the staining/ darkening effect of the agent is drastically reduced. 

Potassium iodide does not hamper the antimicrobial and antifungal activity of the Silver Diamine Fluoride. 

Silver Diamine Fluoride and Potassium Iodide also increases the salivary pH after the application. Thus, Silver 

Diamine Fluoride and the combination of Silver Diamine Fluoride with Potassium Iodide are equally effective 

in decreasing the count of Candida albicans and Lactobacilli species and also equally effective in increasing the 

salivary pH in children with carious deciduous molars.  

 

Figure 1. Photographs of saliva sample culture plate using hi chrome agar for Candida albican 

a  b  c  d  e   

a.Baseline salivary sample, b. Immediate post op saliva sample, c.1 week post op saliva sample                                  

d.1 month post op saliva sample, e. 3 months  post op saliva sample  

 

Figure 4. Photographs of saliva sample culture plate using Rogosa agar for Lactobacilli species 

   a  b  c  d  e   

a.Baseline salivary sample, b. Immediate post op saliva sample, c.1 week post op saliva sample                                  

d.1month post op saliva sample, e. 3 months  post op saliva sample 
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