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Non-Aerosol Caries 

Management

• Optimize Primary Prevention

• Silver diamine fluoride

• Atraumatic Restorative Approaches

– ART

– SMART

– Hall Crown Technique





Caries Management Challenges

• Very young children

• Elderly

• Medically compromised

• Uncooperative patients

– Age

– Cognitive status



Antimicrobial Approaches

to Manage Caries

• Chlorhexidine

• Povidone Iodine

• Silver Diamine Fluoride

• Silver Nitrate



Commercially Available Ag Salts 

for Caries Management

• Three Ag salt products are currently 

available in the USA for caries 

management.

– Silver Nitrate solution (25%)

– Silver Diamine Fluoride Solution (38%)





SDF Effect on Microbiome

• In vitro studies – biofilm and specific 

microbes

Hamama et al. Aust Dent J. 2015

Mei et al. Ann Clin Microbiol Antimicrob. 2013 



SDF Kills 

Cariogenic 

Organisms

• SDF, AgF, AgNO3, NH4F, NH4Cl, 

NaCl, NaF

• Strep Mutans, Lactobacillus acidophilus, 

Actinomyces naeslundi

• SDF, AgF, AgNO3, NH4F antibacterial 

effect (NH4F only at high 

concentrations)

• Conclusion – Ag ion primary 

antibacterial action



Silver Diamine 
Fluoride

• 38% Silver Diamine 
Fluoride 

• (Ag(NH3)2F) –

• Blue solution

• pH ~8 to 10

• Metallic taste



SDF Solution

and FDA

• Became commercially in United States -

March 2015

• FDA clearance - Class II medical device 

tooth hypersensitivity

• Not recommended for use in people under 

the age of 21



Ingredient Percentage 

Silver (Ag) 24 - 27 

Ammonia (NH3) 7.5 - 11 

Fluoride (F) 5-6 

Deionized Water <= 62.5 

Safety Data Sheet 

Advantage Arrest 

Silver Diamine Fluoride 38%

(Ag(NH3)2F)  



Action of SDF Components

Rosenblatt et al., 2009

Silver Chloride



SDF Caries 

Management

• Outcomes:

– Caries arrest – stops and 
arrests active lesions

– Primary caries prevention

Dr. Scott Eidson







Before          After Tx with Ag



Mei et al. J Dent. 2014



SDF Pulp Study: 

Wistar Rat 

• Pulp not histologically 

altered after 38% SDF 

placement in cavity 

preparation
Acta Odontol Latinoam 2017



SDF and Pulpal Health

• Indirect pulp cap 0.25-.5 mm (Class V prep)

• No inflammation/necrosis

• Good tertiary dentin 

• Recommended as IPT material for deep 

caries management

Korwar et al. Contemp Clin Dent. 2015 



SDF Safety/Toxicity

US EPA Lowest Observed Adverse Effect Level (LOAEL)

Oral Dose:  0.014 mg/kg/day – outcome is chronic - Agyria



Short Term SDF serum 

Pharmacokinetics 

• Mean DSF solution applied - 3 teeth was 

7.57 mg (6.04 μL)

• 4 hour observation

• Mean max serum concentrations: F = 1.86 

μmol/L: Ag =  206 nmol/L

• F   and Ag   EPA oral reference dose -

cumulative daily exposure over a lifetime

Vasquez et al. BMC Oral Health. 2012



Silver Compound 

Safety 

• If consumed excessively will cause agyria

• Will stain skin black



SDF Caries 

Management

• Case selection

• Application technique

• Post SDF treatment protocol

• Restoring SDF treated teeth



Silver Diamine 

Fluoride

Possible Advantages

• Pain control  (noninvasive)

• Infection Control (inherent in 

the material)

• Ease of use 

• Affordability (pennies per 

application)

• Minimal application time

• Non-aerosol producing



Case Selection is 

Critical

• Parents/Patient consent

• Parents/patient are OK with tooth staining.

Crystal Y et al., JADA 2017





Case Selection 

is Critical

• Caries control approach:  

enamel – dentin caries not 

involving the pulp or 

associated with spontaneous 

pain.



Goals of 

Treatment

• Arrest caries process

• Prevent surgical treatment - sedation/GA

• Prevent pulpal involvement

• Subsequent restoration - consider need to 

replace form, function, esthetics

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=GJMK4xzR8In_KM&tbnid=BFjleBzOXn-ikM:&ved=0CAUQjRw&url=http://www.drbicuspid.com/Redirect/Redirect.aspx?ItemId=304284&ei=9iDLU5bfFtOuyASM-4HgCA&bvm=bv.71198958,d.aWw&psig=AFQjCNEWemyYnR4P3narbHxhhIcS0kzaWQ&ust=1405907443557598


Clinical Application of 
Silver Diamine Fluoride

• Informed consent: 

patient/parent

• Protect counter 

surfaces - paper 

tray cover 

• One drop of SDF

• Avoid SDF tattoos 



Patient Preparation

• Eye protection

• Lip protection

• Napkin

• Clean lesion debris



Silver Diamine 

Fluoride Protocol

• Isolate area 

• Moisten lesion 

• Don’t get SDF on soft 

tissues



Clinical Application Video 

https://www.youtube.com/watch

?v=zxlvbhUx3QE

Silver Diamine Fluoride Protocol

• Moisten carious lesion with SDF for 2-3 

minutes 

• Recommendation FDA – don’t treat more 

than 5 lesions

• Place 5% NaF varnish over 

• all teeth
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Post SDF 

Treatment 

Protocol

• Return to office for recare 

visit 2-6 weeks

• Evaluate lesions for arrest at 

regular visits

• Reapply SDF to lesions not 

arrested



SDF Cost of Application



SDF Billing 

NC Medicaid

• ADA CDT Code 1354

• Interim caries arresting medicament 

application – per tooth

• NC Medicaid- reimburses $10 for 1st 

tooth - $5 additional teeth – Max $25

• NC covers children under 5 years of age



Authors (Year) Results

Studies on Primary Teeth

Chu et al. (2002)

(Lo et al., 2001)

SDF arrests lesions better than FV and nothing (1x/year: PF ~ 70-84%; better than FV ~44-

56%)

No need for prior excavation 

Llodra et al. (2005) 2x/year better than nothing in prevention and arrest 

Preventive effect higher in primary than permanent teeth (primary teeth PF 79% and 64% in 

permanent teeth)

Yee et al. (2009) 38% more effective than 12% SDF

Effectiveness decreases over time

Zhi et al. (2012) Annual application of SDF or glass ionomer can arrest active dentine caries.

Increasing the frequency of application to every 6 months can increase the caries arrest rate of 

SDF application.

doSantos et al. 

(2012)

SDF was more effective than interim restoration with GI for arresting caries in primary teeth.

Duangthip  et al. 

(2015)

Annual or three consecutive weekly applications of SDF solution is more effective in arresting 

dentine caries in primary teeth than three consecutive weekly applications of NaF varnish. 

Studies on Permanent Teeth Only (Occlusal surfaces)

Braga et al. (2009) All the tested techniques were equally efficient in controlling initial occlusal caries in erupting 

1st molars

Liu et al. (2012) SDF equally effective to FV and sealant on sound/non-cavitated 1st molars 

Monse et al. 

(2012)

1X 38% SDF not an effective method to prevent dentinal (D3) caries lesions if brushing with F 

toothpaste. 

1) ART sealants significantly reduced the onset of caries over a period of 18 months.

38% SDF better then lower concentrations

No advantage to excavating caries

Repeated application increases benefit



Effect of SDF on Bonding

• Multiple studies on bond strength of SDF 

and SDF/KI 

• Etch rinse - OK

Wu et al. Pediatr Dent. 2016





Non-
surgical 
Restorative 
Approaches



ART – Atraumatic Restorative 

Treatment

• Traditionally involves hand instrument 

caries removal

• Restore cavity and adjacent fissures, usually 

with glass ionomer.



High Viscosity GIC vs Amalgam

• 20 trials reviewed

• Systematic Review - failure rate of 

GIC/ART similar to amalgam after periods 

longer than 6 years 

SADJ 67:329-331, 2012



SMART Technique

• Silver Diamine Fluoride and Atraumatic 

Restorative Technique

• Treat lesion with SDF -2-3 minutes

• Restore with GIC or RMGI





Hall Crown 
Case Selection

• Non-inflamed pulp

– No unsolicited pain 

and preferably no 

solicited pain 

(delineate food 

impaction from pulpal 

pain.

• Parental desire - esthetic 

crown







• Case selection and consent!

• Consider goals of treatment

• Application of SDF is easy

• Mechanical caries removal 

• Variety of non-aerosol approaches 



Improving People's Lives 

Through Improved Health



Questions


