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This has resulted in the development of  conservative caries 
excavation techniques such as minimal invasive dentistry. 
One of  these is silver diamine fluoride (SDF) as a cariostatic 
agent. The ADA recommends SDF as one of  the effective 
interventions to treat carious lesions non-restoratively.[2] 
SDF is a non-invasive treatment option for cavities that 
are applied on the surface of  tooth instead of  drilling and 
filling the cavity [Figure 2a and b].

SDF may be proverbial as “The straw that breaks the 
camel’s back” for widespread implementation of  non-
restorative caries management.

HISTORY

SDF has Recently had a Renaissance!
Providing options for a diverse array of  patients, this agent’s 
ease of  use has the potential to break down barriers to care 
for individuals with special needs. The use of  SDF in the 
United States is relatively new (approved by the FDA in 

INTRODUCTION

Dental caries is a worldwide pandemic. The conventional 
procedure for the management of  carious lesion 
includes complete mechanical excavation of  the infected 
demineralized tooth structure and placement of  a 
biocompatible restoration. Complete carious removal 
can be strife for the clinician due to the restricted 
cooperating ability of  young pediatric patients. With 
the current comprehension of  carious process, there is 
paradigm shift [Figure 1] from excavating all dentinal 
caries to an increased emphasis on sealing the carious 
lesions.[1]
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2014), but has been used in Japan for over 40 years and in 
Australia and China for over 10 years.

Dental use of  precursor of  SDF, “silver nitrate” can be 
traced back to Japan around 1000 AD, where it was used 
for cosmetic purposes of  blackening of  teeth. Silver nitrate 
followed by the application of  fluoride varnish was the sole 
non-invasive option available for caries treatment before 
the arrival for SDF. Cases of  carious lesions treated and 
arrested by the application of  silver nitrate date to the 
19th century. Medical research study that dates back to the 
19th century showed, out of  142 treated carious lesions, 87 
were arrested.[3] Silver diamine was formed when ammonia 
was added to silver nitrate to make it stable and effective as 
an antibacterial agent for the application to carious lesions 
and infected root canals.[4] SDF was developed by Reichi 
Yamaga, Misuho Nishino, and colleagues, and the first 
SDF product, Saforide (Bee Brand Medico Dental Co., 
Ltd., Osaka, Japan), was approved in 1970 by Japanese 
FDA and has been used there since. Each milliliter of  
product contains 380 mg (38 w/v%) of  Ag(NH3)2F.[5] 
SDF has been widely used in Australia and Brazil since 
1980, with in vivo studies done in the respective countries.[3] 
SDF has become very popular in pediatric dental offices 
across the country as an additional treatment option for 
cavities and tooth sensitivity in young children and has 
been classified as an “effective, efficient, equitable, and safe 
caries-preventative agent” by the Institute of  Medicine and 
the Millennium Goals of  the World Health Organization 
in 2009.[6]

In 2014, the FDA cleared SDF as a Class II medical device 
for treating dental hypersensitivity.[7] In January 2016 in the 
US, a new Code on Dental Procedures and Nomenclature 
(CDT), D1354, allowed billing claims for off-label use of  SDF 
as an interim caries-arresting medicine. The World Health 
Organization’s 2016 report on Public Health Interventions 
against Early Childhood Caries concluded that SDF can arrest 
dentinal caries in primary teeth and stop the recurrence after 
treatment (very low evidence). In 2017, Canada approved its 
use, to treat dental caries. In the 2019, Journal of  Public Health 
Dentistry article “Projecting the Economic Impact of  SDF on 
Caries Treatment Expenditures,” coauthored by Dr. Nicoleta 
Serban, a Professor at Georgia Institute of  Technology, 
reported that the application of  SDF as a caries management 
strategy averts expensive caries treatment options.

Composition

Box 1: Composition of 38% SDF.[8-10]

Recommended Concentration
The American Academy of  Paediatric Dentistry (AAPD) 
published a guideline in October 2017 that recommended 
the use of  38% SDF to treat caries.[11]

Contreras et al. in 2017 concluded that 30% and 38% 
concentrations of  SDF were most effective for caries 
arrest.[12] Yee et al. (2009) concluded that 38% SDF had 
higher rate of  lesion arrest as compared to 12% SDF.[13]

Figure 1: The paradigm shift

Figure 2: (a) Enamel and dentin caries lesions in primary 
anterior teeth. (b) Same lesions showing staining after SDF 

treatment

a b
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Maximum Dosage
Assuming the smallest child with caries weighing in the 
range of  10 kg, the maximum dose is 1.235 mg/kg child. 
Based on this, UCSF recommended 1 drop/10 kg of  
body weight per visit.[14] The US FDA reviewed the dose 
limit based on all evidence for the US multicentered 
clinical trial and set a dose limit of  260 µL for any patient 
12–59 months old.

Mode of Action
SDF’s mode of  action is well documented, but remains 
contested. Rosenblatt et al.[6] summarized how each 
constituent in SDF has a role in the arrest of  microbial 
species that cause dental caries.
•	 Ammonia: Reduces the oxidative potential of  SDF, 

increases its stability, and helps to maintain a constant 
concentration over a period of  time, rendering it safe 
for use in the mouth.

•	 Silver ions: Possess antimicrobial properties.[6] It 
kills cariogenic bacteria by interacting with DNA 
and cellular proteins leading to cessation of  cellular 
metabolism, preventing bacterial cell wall and DNA 
synthesis, and mitochondrial failure. This destroys 
plaque biofilms and subsequently arrests dental 
caries.[15,16]

•	 Fluoride ions: Remineralizing action and can also bind 
to bacterial cell walls, inhibiting enzymatic processes 
associated with sugar uptake and metabolism of  
carbohydrate, therefore producing a surface more 
resistant to acid dissolution.[15,17] The higher the 
concentration of  fluoride in a compound, the more 
effective is its mechanism in inhibiting bacterial biofilm 
formation. SDF hardens carious dentin, making it 
twice as hard as healthy dentin.[18]

•	 Effect on bacteria: Colony-forming unit counts on 
Streptococcus mutans, Actinomyces naeslundii, Lactobacillus 
acidophilus, Streptococcus sobrinus, and Lactobacillus 
rhamnosus were significantly lower in both, dentin 
surfaces and demineralized dentin treated with SDF, 
when compared to water application.[17] SDF inhibits 
the adherence of  S. mutans to tooth surfaces.[4] 
Targino et al. (2014) reported that minimum bacterial 
concentration and minimum inhibitory concentration 

of  SDF for S. mutans were 50.0 ug/ml and 33.3 ug/ml, 
respectively.[19] This shows that SDF as a compound 
has better bactericidal effect than silver ammonium 
nitrate and sodium fluoride.[20]

•	 Effect on organic content of  dentin: The affected layer 
of  carious dentin can be identified by the presence 
of  intact collagen fibers. Studies have revealed that 
a larger amount of  intact collagen fiber remain on 
dentinal surfaces when treated with SDF as compared 
to water. SDF inhibits proteolytic activities such as 
enzymatic degradation of  collagen fibers by matrix 
metalloproteinases, MMP-2, 8, and 9.[17] Furthermore, 
SDF stops the degradation of  cysteine cathepsins, which 
are also responsible for dentin collagen degradation.[16]

•	 Effect on dentinal tubules: Silver precipitates proteins 
in dentinal tubules and silver iodide (AgI) formed by 
the reaction between SDF and potassium iodide (KI), 
reduces dentinal tubule patency.

•	 Effect on mineral content of  tooth structure: 
Remineralization of  enamel and dentin.

Indications
Patient s
•	 With severe caries risk due to xerostomia.[14]

•	 Severe early childhood caries, which does not typically 
resolve with operative treatment.[14,21]

•	 Children with early childhood caries.[14,22]

•	 Pre-cooperative children, to slow down the progress 
of  the disease before building cooperation for 
treatment.[14]

•	 Patients with physical or cognitive disabilities or dental 
phobia for whom more invasive procedures are not 
appropriate.[14]

•	 Where aerosol-generating procedures (AGPs) cannot 
be performed.

•	 Patients who do not have immediate access to 
traditional restorative care can benefit from SDF 
therapy to arrest existing dentinal carious lesions. 
Hence indicated in patients with no or limited access 
to dental centers due to its ease of  use and minimal 
equipment requirement.[14]

Teeth
•	 Carious primary teeth showing radiographic evidence 

of  being close to exfoliation.
•	 Non-restorable asymptomatic teeth where extraction 

is contraindicated.[23]

•	 With symptomatic molar incisal hypomineralization 
(MIH) to ease dentin hypersensitivity and slow down 
disease progress.[24]

•	 With active root surface carious lesions.[25]

•	 No symptoms of  an irreversible pulpitis.[22]

•	 At the tooth level, SDF therapy for caries arrest 
is indicated for cavitated lesions on coronal or 

Figure 3: SDF application to occlusal and interproximal, 
surfaces (with spongy floss)
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root surfaces that are not suspected to have pulpal 
involvement, are asymptomatic, and cleansable.

•	 Ideally, these conditions should be verified by 
radiographic evaluation.

Contraindications
Patients
•	 With an allergy to silver or compounds containing 

silver.[26]

•	 With ulcerative gingivitis or stomatitis.[14]

•	 Unable to tolerate treatment.

Teeth
•	 With irreversible pulpitis[22,27] or direct pulpal exposure.
•	 Where it is not possible to achieve adequate isolation 

of  tooth and oral tissues.

APPLICATION OF SDF
It’s easy and speedy!

The lips and skin are protected with petroleum jelly (Vaseline) or lip balm

The tooth is isolated and the lesion cleaned of any debris and dried

The SDF is rubbed on to the tooth with a small brush for at least upto one minute
[Figure 3]. Application time ranging from 10 s to 3 min achieved

various degrees of success.

Area is covered with fluoride varnish to help retain the SDF and provide better
taste (SDF itself has a metallic taste). 

Keep tooth isolated for as long as three minutes

For full arrest of the caries, tooth requires at least two applications
of SDF (usually about two months apart) 

Follow up to ensure the cavity has not worsened

Rinsing after application is not necessary.

FREQUENCY OF APPLICATION

•	 Twice a year application is more effective than yearly 
applications.[23,28]

•	 The AAPD recommends a 2–4 week follow-up to 
assess the arrest of  carious lesions treated with SDF.[11]

•	 A randomized clinical trial conducted by Zhi et al. 
(2012) found that increasing the frequency of  SDF 
application from once to twice per year increased the 
rate of  caries arrest.[29]

If  the lesions do not appear to have arrested (i.e. dark 
in color and tactilely hard), it is suggested to reapply. 

Subsequent restoration of  the carious lesion may be 
indicated following the application of  SDF to restore 
esthetics.
•	 If  these lesions are not restored following SDF 

application, the AAPD recommends application 
biannually, as this has shown an increased caries lesion 
arrest rate as compared to annual application.[11]

•	 With all age groups, clinicians should use their clinical 
judgment about application frequency based on 
individual caries risk factors, fluoride exposure, patient 
needs, and taking into consideration individual social 
determinants of  health.

SIDE EFFECTS AND ADVERSE EVENTS OF 
SDF

Side Effects
Eight systematic reviews reported adverse events and 
side effects associated with SDF. The main side effects 
associated with SDF applications are as follows:
•	 Pulpal irritation: SDF has been reported as innocuous 

to the dental pulp.[30,31]

•	 Dental staining and gingival staining: Several studies 
have highlighted the black stains that appear after SDF 
application as one of  its disadvantages.[13,24] Temporary 
henna appearing tattoo that can occur if  soft tissues 
come into contact with SDF [Figure 4].

Chu and Lo reported on the first modern clinical trial 
of  SDF that the stain was generally acceptable and the 
presence of  darkened teeth was mentioned by around 7% 
of  the parents[30] [Table 1].
•	 Oral soft-tissue irritation: Minor oral mucosal irritation, 

a reversible, rare event, is not commonly reported by 
investigators.[6]

•	 Metallic taste: Another side effect is an intensely bitter 
metallic flavor, which subsides in minutes.

Figure 4: Dental and gingival staining
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Drawbacks
•	 Does not fill the lesion and, therefore, cannot restore 

the form of  the tooth.
•	 Requires repeated applications over multiple 

appointments. However, follow-up for subsequent 
treatment is difficult.

Adverse Events
“A year’s care, a minute’s ruin” ~ Filipino proverb

Adverse events were classified into two categories 
according to the FDA definition and classification of  
adverse events: [32]

•	 Suspected adverse reaction: Where there is a reasonable 
possibility that it is drug induced.

•	 Serious suspected adverse reaction: An adverse 
event is considered “serious” if  it causes death, a 
life-threatening event or in-patient hospitalization. 
Regarding serious suspected adverse reactions, 
reversible, small, mildly painful white lesions in oral 
mucosa, due to inadvertent contact with SDF, were 
reported; these healed uneventfully within 48 h.

SMART TECHNIQUE

SMART TECHNIQUE ----- “A GAME CHANGER”!!!!!!

To combat drawbacks of  SDF, a newer technique 
Silver Modified Atraumatic Restorative Technique 
(SMART) was introduced.[33] Silver Modified Atraumatic 
Restorative Treatment (SMART) is a minimally invasive 
treatment option for cavities treated by SDF using glass 
ionomer cement (GIC). It is SDF combined with interim 
therapeutic restoration. SMART is carried out to prevent 
further progression of  caries, the lesion is treated first 
with SDF and then restored with a GIC. This serves to 
effectively arrest caries, without removal of  additional 
tooth structure. By placing SMART restorations, bacteria 
are eliminated and cut off  the nutrient source for any 
remaining microorganism by placing a chemically sealed 
restoration that will arrest and remineralize the carious 
lesion, preserving tooth structure, and enhancing pulp 
vitality.

SMART can be carried out with the placement of  GIC 
immediately after the placement of  SDF in a single 
appointment or after two applications of  the SDF, as 
recommended biannually to arrest the lesion, and then the 
placement of  GIC.

“Glass Ionomer will also mask the black stain caused by the 
SDF”

Based on the scientific evidence, resin modified glass 
ionomer cement (RMGIC) has been recommended as 
restorative material.[34]Figure 5: Primary molar restored with SMART

Figure 6: Stepwise procedure of SMART

Table 1: Esthetic acceptability of SDF
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Advantages over conventional GIC:
•	 Better bond strength
•	 High early strength
•	 Less moisture sensitivity, hence low solubility and 

disintegration.[35]

The Silver Modified Atraumatic Restorative Treatment 
(SMART) technique thence joins SDF with RMGIC. For 
improved bond strength, etching with 37% phosphoric 
acid before SDF application is considered, as it facilitates 
permeation of  SDF into demineralized dentin. [36] 
Immediate application of  KI after application of  SDF 
results in the formation of  yellow precipitate of  AgI, 
which decreases availability of  silver ions that stain the 
dentin black.[3,37]

PLAY IT SMART!!!!

How to Apply?

Isolation of the area

Caries excavation done and care is taken not to have a mechanical pulpal exposure

The lesion is was hed and dried, but not desiccated

The enamel is etched and bonded with 37% phosphoric acid

All layers are co-cured, and then a final layer of flowable composite is applied.

Riva Star, SDF desensitizer newly released in North America, is applied as the base of
the SMART restorative. Riva Star consists of the placement of SDF, followed

by potassium iodide to mask the silver-black scar.[37]

The cavity is filled upto the dentin enamel junction with layers of GIC at the
base of the cavity directly on top of the Riva Star, fallowed by a RMGIC [Figures 5 and 6]

SYSTEMATIC REVIEWS AND RESULTS

SDF has the potential for effective caries prevention 
and treatment worldwide. Although it comes with 
one significant esthetic downside, SDF offers some 
meaningful advantages in treating carious lesions in 
patients. The science is clear; application of  SDF to 
active carious lesion reduces lesion activity and arrests 
progression typically better than atraumatic restorative 
treatment, GIC, or fluoride varnish. SDF is an effective 
non-invasive treatment and a valuable tool in the 
management of  dental caries by minimal intervention. In 
addition, it has a broad spectrum of  antibacterial activity 
against different cariogenic microorganisms. Untreated 
dental caries of  primary teeth was the tenth most 
common of  291 health problems assessed in The Global 
Burden of  Disease 2010 Study (Marcenes et al., 2013).[38] 

Dental fear, financial limitations, scheduling difficulties, 
and transportation issues are among the significant 
barriers to children’s oral care reported by parents (Meyer 
et al., 2017).[39] These observations including the fact, 
that current methods of  early preventive care do not 
appear to inhibit caries development (Blackburn et al., 
2017),[40] suggest the need for new or alternate methods. 
SDF emerged as a new alternative incorporating the 
antibacterial effects of  silver and also the remineralizing 
action of  a high concentration fluoride. No caries 
removal is necessary to arrest the carious process, so 
the use of  SDF is acceptable when other sorts of  caries 
control agents are not available or feasible. SDF is more 
effective than active treatments or placebo for carious 
lesion arrest in primary teeth. Thus, in theory, SDF 
features a niche in clinical dental care.

The most recent report by Yee et al. (2009) reports 
lower efficacy to arrest cavitated lesions of  a 12% SDF 
formulation versus the 38% after 2 years of  a single 
application in Nepalese children, coauthored by the 
researchers who designed the WHO Basic Oral Health 
Package.[13]

Gao et al. (2016) reviewed 19 studies, 16 of  which were 
primary teeth and three on permanent teeth. The associated 
meta-analysis included eight studies and revealed that 
38% SDF (44,800 ppm fluoride) had achieved caries 
arrest in 86% of  dentinal carious lesions in primary teeth 
at 6 months interval, 81% at 12 months, and 65% at 
24 months. Overall, 81% of  active carious lesions had got 
arrested following SDF treatment.[41]

A systematic review and meta-analysis by Chibinski et al. 
(2017) analyzed the arrest of  caries in primary teeth over 
a 12-month period. SDF was able to arrest caries at a 66% 
higher rate than any other active material and 154% more 
than placebos [Table 2].

Table 2: Arrested caries with SDF
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Overall, the study concluded that caries arrest was 89% 
higher in SDF as compared to using any other active 
materials or placebos.[42]

Horst et al. (2018) reviewed 10 clinical trials in children 
and adults and suggested to skip the rinsing step due to 
safety demonstration in young children; start patients with 
high disease severity on an intensive regimen of  multiple 
applications; and continue with semiannual maintenance 
doses as previously suggested.[14] He concluded that SDF can 
be added to the set of  evidence-based non-invasive methods 
to treat carious lesions in primary teeth, such as the Hall 
crown technique and sealing lesions with accessible margins.

A further systematic review and meta-analysis by Trieu 
et al. (2019) concluded that SDF works more effectively in 
arresting dentinal caries as compared to high concentration 
sodium fluoride preparations (e.g., Duraphat varnish). The 
evidence from this meta-analysis is considered strong.[43]

An umbrella review by Seifo et al. (2019) found that SDF 
was treatment of  choice for the arrest and prevention 
of  root carious lesions. As for coronal carious lesions, 
comparisons were drawn between SDF, fluoride varnish, 
GIC, and placebos as treatment modalities and were found 
that SDF had the highest caries arrest rate.[44]

Carious lesion prevention was reported in three systematic 
reviews; one at low risk of  bias focused only on the 
primary dentition,[45] one at unclear,[12] and one at high 
risk of  bias,[6] focused on the primary dentition and first 
permanent molars. The prevented fraction (PF) for 38% 
SDF compared to placebo ranged from 70% to 78% in 
the primary dentition based on two systematic reviews,[6,45] 
including two studies. For fluoride varnish compared to 
placebo in the primary dentition, the PF was 54% based on 
one systematic review,[46] with one study.[31 One systematic 
review presented studies’ original results and concluded that 
SDF showed potential as a caries preventive treatment in 
the primary dentition and for the first permanent molars.[12]

Carious lesion arrest was reported in six systematic reviews; 
three at low,[29,41,43] two at unclear,[12,23] and one at high risk 
of  bias,[6] including eight studies. The reported 38% SDF 
arrest rates in the primary dentition ranged from 65% to 
91% based on three systematic reviews.[24,42,44] These were 
38%–44% for fluoride varnish, 39%–82% for GIC, and 34% 
for placebo. The PF based on one systematic review,[6] with 
two studies ranged from 55 to 96% in favor of  38% SDF 
when compared to fluoride varnish or placebo in primary 
dentition. One systematic review presented the studies’ 
original results and concluded that SDF at concentrations 
of  30% and 38% is more effective than other strategies in 
arresting coronal carious lesions in primary dentition.[12]

As reported by the authors of  the systematic review,[6] the 
application of  SDF once or twice per year “can significantly 
arrest the active caries, reduce the incidence of  new caries, 
and not substantially increase the risk of  adverse events.” 
Results also suggest that the 38% SDF is more effective 
in arresting carious lesions.[13,41]

SDF is better than any of  the active materials available[42] 
such as sodium fluoride[43] or GIC.[44] For carious lesion 
arrest, six reviews[6,12,23,29,41,43] and various studies concluded 
SDF as effective arresting material and for carious lesion 
prevention, three reviews[6,12,45] and a study[31] concluded 
SDF as better preventing agent. Regarding adverse effects, 
the authors reported <1% of  pulpal incidents and that 7% 
of  participants in the Chu and Lo[30] study were troubled 
by the staining produced by SDF.

COVID-19 AND SDF

“An ounce of  protection is worth a pound of  care”

“SDF: A Magic Bullet” in Corona Crisis...

The outbreak of  coronavirus disease 2019 (COVID-19) 
rapidly escalated into a worldwide pandemic, creating a 
global health and economic crisis.

According to Occupational Safety and Health 
Administration, dental health-care personnel are placed 
in a very high exposure risk category, as dentists work in a 
very close proximity to the patient’s mouth.

Transmission
The current evidence suggests person-to-person 
transmission occurs primarily through droplet spread 
because of  close contact.

Why Dentistry is at Risk?
Dentistry, in particular, faces a higher risk of  COVID-19 
transmission since:
•	 Area of  work is in proximity to the patient’s 

oropharyngeal region, which is the commonest habitat 
of  virus required for its transmission.

•	 Presence of  SARS-CoV-2 in secretory saliva.[47]

•	 Use of  high-speed hand piece or ultrasonic instruments 
that cause secretions, saliva, or blood to aerosolize the 
virus into the surroundings.[48,49]

•	 Time-consuming procedures leading to persistent 
existence of  aerosols within an outsized operatory 
pose a potential risk.

•	 Direct contact with blood, oral fluids, or other patient 
materials.

•	 Conventional protective measures are not 100% 
effective.
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•	 Saliva, blood, and mixed water droplets contaminate 
dental equipment which act as source of  secondary 
infection.[50]

Through direct contact, both dental workers and patients 
are likely to get infected and transmit the virus. During this 
pandemic, dentists have had an opportunity to carefully 
consider the risks versus benefits of  immediate versus 
deferred procedural treatments and revisit minimally 
invasive treatment, such as atraumatic restorative technique 
and SDF.

Of  these, SDF has proved to be savior during this 
pandemic because of  it being:
•	 Speedy
•	 Easy to use, and
•	 Does not involve AGPs

SDF does not require carious dentin excavation preceding 
its application; in this way, it is considered a low‐risk AGPs. 
Likewise, SDF helps with desensitizing of  non‐carious 
tooth lesions, and it is advantageous, especially in MIH, 
by blocking dentinal tubules.

All in all, COVID‐19 has and will keep on having significant 
impact on the practice of  pediatric dentistry. Therefore, 
some conventional methodologies utilized for the treatment 
of  primary carious teeth before the COVID‐19 pandemic 
will need to be adapted during the COVID‐19 era and more 
minimally invasive strategies in caries management need to 
be used to limit the risk of  spreading the disease to patients, 
dental staff, and public posed by the dental procedures.

Taking the current prevailing COVID-19 pandemic crisis 
into consideration, “SDF” has proved to be a “magic 
bullet” in treating carious lesions.

CONCLUSION

With consideration of  caries management with SDF, which 
is painless, easy, and cost effective, it has proved to be A 
Turning Point. At present, evidence on the adequacy of  
SDF for anticipation of  caries is restricted. Considerable 
research is yet progressing, and clinicians’ comprehension 
of  SDF and, in this way, their acknowledgment of  it has 
all the earmarks of  being expanding with time. The AAPD 
encourages more practice-based research to be conducted 
on SDF to gauge its efficacy.[51] The current reviews point to 
the need for studies that address the frequency and intensity 
of  SDF utilized in conjunction with adjunctive preventive 
agents (e.g., SDF with or without fluoride varnish), the 
timing of  application (e.g., 1–4 times/year), and follow 
on restorative care (e.g., glass ionomer or resin fillings). 
There could also be differences in each of  the foregoing 

strategies when comparing primary and permanent teeth, 
as well as anterior and posterior teeth. The longevity of  
arrest and prevention is unknown. Is SDF an agent that can 
be used, for example, 4 times/year and then terminated? 
Patient-centered outcomes also got to be addressed. 
Combination of  clinical and patient-centered outcomes will 
facilitate cost–benefit analysis and, thus, payment system 
improvement. Underlying all of  this are generic biological 
questions, including the following: What’s the impact on 
the oral microbiome? How does the interaction of  the oral 
microbiome, the human genome, and SDF interact to affect 
caries? And eventually, there is a transparent need for the 
continued evolution of  well-designed, randomized, clinical 
trials to produce studies with a low risk of  bias during the 
design, execution, and reporting of  results.

SDF...“A True Magic Bullet”

“When the going gets tough, put one foot in front of  the other and 
just keep going.

Don’t give up” Roy T. Bennett
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