Silver Diamine Fluoride 38%
The Food and Drug Administration has cleared Advantage Arrest 38% Silver
Diamine Fluoride for the treatment of dentinal hypersensitivity.

The Food and Drug Administration has not cleared Advantage Arrest 38% Silver
Diamine Fluoride for the treatment of carious lesions.

This packet is provided to oral health professionals to allow them to understand the
available peer-reviewed research that exists on the use of silver diamine fluoride
worldwide for the treatment of caries. We are providing:
•
•
•

•
•

Contact information for the Oral Health Information Department of Elevate
Oral Care for any questions you might have following this review.
The Advantage Arrest Package Insert.

A systematic review article entitled: Silver Diamine Fluoride: A Caries
“Silver-Fluoride Bullet”, J Dent Res 88(2): 116-125, 2009.
Download at: http://www.elevateoralcare.com/dentist/JDR09

All known contrary references.
Download at: http://www.elevateoralcare.com/Dentist/GISDF
All known references past 2009.

Contact Information for the Oral Health Information Department of Elevate
Oral Care is:
Steven Pardue, Oral Health Information Director
Office:

Cell:

Email:

877-866-9113, Ext. 105

561-329-5014

spardue@elevateoralcare.com

We encourage you to direct any questions you have regarding this information to
one of the contact points above.
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Frequently Asked Questions
1.

Does the application technique differ between the label indication of relief of
dentinal hypersensitivity and the off label indication of caries control?
In countries where silver diamine fluoride is used for the control of caries the application
technique is identical to the instructions we provide in the Advantage Arrest Package Insert
for the relief of dentinal hypersensitivity. No excavation, decay removal or anesthesia is
required. The area to be treated should be “dry tooth brush” clean, free of plaque and
debris. The area should be free of saliva, so as not to dilute the material. Transfer the
material from a disposable plastic dappen dish to the surface to be treated and allow time to
dry, which generally occurs in 30-60 seconds. If accelerated drying is required due to patient
compliance use a low/weak air stream to dry the material.

2.

The chemical action of the silver diamine fluoride occurs almost immediately in the outer
layers of the softened dentin and can be confirmed by changes in the hardness and density of
the dentin surface, similar to caries that arrests naturally because of positive changes in oral
hygiene, diet, or daily application of fluoride in custom trays. The darkening of the lesion
occurs over 24 hours and may increase over a week. Reexamination of the lesion at the next
regular recall is appropriate and reapplication of silver diamine fluoride may be
warranted. Repeat until the lesion has arrested

Is there a recommended frequency of application of silver diamine fluoride for caries
control?
Caries arrest studies were conducted with silver diamine fluoride applications of once
and twice annually. Arrested lesions were retreated every six-months.

3.

Clinicians have reported that they will recall their first cohort of silver diamine fluoride
patients within 3-6 weeks to evaluate the application and action of the treatment. Once they
have a feel for the predictability of the material with their application technique they will set
recall appointments based on the risk level and caries activity of the patient with higher risk
patients at 3-month intervals. Moderate to high-risk patients, where it appears that home
care and diet counseling has had positive impact, are recalled at 6-months.
Does the application of silver diamine fluoride to a lesion cause discoloration?

Yes, darkening of decayed, demineralized sites occurs as the lesion arrests. This is similar to
what is seen when caries arrests from changes in diet or increased use of other fluorides. A
recent study showed that patients see the discoloration as a clear indication that the
treatment is working. Similar to the treatment of eroded and hypersensitive dentin, the
treated area can be restored using glass ionomer or with a sandwich restoration of both
glass ionomer and composite. In lab studies, bond strength of composite by itself to treated
surfaces is reduced but the clinical importance is unknown.
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38% silver diamine fluoride should not be diluted in an attempt to reduce
discoloration. Studies have shown that diluted solutions may not be effective for caries
arrest.

Ionic silver adsorbs onto almost any protein surface and is especially tenaciously bound to
denatured proteins. This accounts for the specificity to carious collagen over normal
collagen, but both will stain. The differentiator between these stains is that with silver
diamine fluoride use, intrinsic pigmentation of a carious lesion occurs and surface protein
staining occurs primarily on healthy tissue. These oxides are bound to the tissue and don’t
wash or polish away. This is why the blackened lesion retains its dark color for so long, and
is most likely the reason the antimicrobial effect is long lasting.
The functional indicator of effectiveness is when the silver oxide is bound to the diseased
collagen. If the surface doesn’t turn black, the silver didn’t bind and the antimicrobial effect
will only be short lived.

4. Can Advantage Arrest be used on a prepared tooth just prior to restoration
cementation?

Desensitizing agents, have been shown to be protective of the pulp when placed on crown
preparations to reduce dentin permeability. Advantage Arrest, a desensitizer, has been
shown safe to the pulp when placed on exposed dentin. In addition, studies have shown
desensitization and efficacy in treating softened dentin before placing direct restorations.
Usually the tooth is first treated with silver diamine fluoride 38% immediately followed by
potassium iodide (without washing) to remove excess silver and reduce darkening of
dentin. This provides the benefit of sealing tubules plus the antimicrobial benefits of both
silver and fluoride

5. Are there any contraindications for the use of silver diamine fluoride for the control of
caries?

Silver diamine fluoride should not be placed on exposed pulps. Other topical fluorides (e.g.
fluoride varnish) should not be used in the same appointment. Studies have shown that 38%
silver diamine fluoride conveys more effective protection against decay in other teeth than
fluoride varnish with reduced overall fluoride exposure.

6. Is there evidence of caries prevention benefit to non-application sites
following Advantage Arrest use for a patient?

7.

Treating carious areas with silver diamine fluoride 38% acts as a whole mouth fluoride
treatment. It can also be used in place of sealants in grooves. A protective effect has been
shown to non-treated teeth and surfaces. These findings come from high quality randomized
clinical trials. 78

8.

There are no postoperative limitations. Patients may eat or drink immediately. Patients
may brush their teeth with fluoridated toothpaste on their regular schedule.

Are there any post appointment instructions for the patient or the
caregivers/guardians?

Does silver diamine fluoride stain skin, countertops, instruments etc.?

The capillary action of the applicator brush supplied with Advantage Arrest reduces dripping
from the brush when transferring the material from a disposable plastic dappen dish. Patients
should be protected with bibs and safety glasses as in any clinical procedure.
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Contact to skin and oral tissue is not harmful but is likely to cause temporary tattooing. On
skin and oral soft tissue the effect is not immediate, rather it will be noticed within hours.
The staining will be limited to direct areas of contact and will fade over a period of 24-72
hours. If you believe you have touched the applicator to the skin of a patient it is good to
advise them of possible tattooing.

9.

When dispensing silver diamine fluoride it is a good idea to use an absorbent material that
has a coated bottom, like a patient bib, under the dappen dish and applicator to avoid
contact with metal trays and office countertops. If silver diamine fluoride comes in contact
with instruments or countertops wash immediately with water, soap, ammonia or iodine
tincture and then rinse thoroughly with water. Sodium hypochlorite (household bleach) can
also be used for difficult stains.
A contraindication in the Advantage Arrest Package Insert states that patients with
more than six affected sites are recommended for exclusion. What are the safety
implications for application of Advantage Arrest for a patient that has more than six
sites to be treated?

The Margin of Safety for the volume of product needed to treat six sites is within 130 times
the NOAEL (no-observed-adverse-effect-level). Treating more sites in one visit will likely
have little practical impact on patient safety. Like protocols for fluoride varnish application,
the suspension for several days of fluoride supplements is advised.

10. How does an arrested lesion treated with Advantage Arrest look like on radiographs?

Arrested lesions look like a scar on radiographs. You will observe radio-opacity as the
mineralization of the previously softened dentin increases. Ultimately the best test of arrest
is still the color change and tactile hardness of the dentin surface.

It is advised that you educate your referring dentist about your use of Advantage Arrest
since the appearance of a treated lesion might be new and confusing for many practitioners.

11. How can Advantage Arrest be coded using CDT?

There is a new CDT code for 2016 specifically for the use of caries arresting
medicaments; the off-label use of Advantage Arrest.

Code D1354

The nomenclature reads: "Interim caries arresting medicament application," with the
descriptor; "Conservative treatment of an active, non-symptomatic carious lesion by topical
application of a caries arresting or inhibiting medicament and without mechanical removal
of sound tooth structure."

It is common for insurance providers to initially not reimburse for new codes as they are
developing usual and customary rates for the procedure. However, it's important the new
code is used so the providers can see the volume of use and determine future coverage.
There are several providers that have announced coverage in various states.

There are three other options to code the use of Advantage Arrest Silver Diamine
Fluoride 38%. These codes are:
D1208 - Topical application of fluoride
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Silver Diamine fluoride is categorized as a fluoride and can be used to treat site-specific
locations. It's application and effect is very different than most fluorides, but the Off-Label
indication is acceptable for this code use.
D 9910 - Application of a desensitizing medicament, per visit

Silver Diamine fluoride is indicated for dentinal hypersensitivity treatment and can be used
to treat site-specific locations.
D1999 - Unspecified preventive procedure by report

From a third party payer perspective, this is the preferred code so providers can track the
frequency of a procedure and develop usual and customary rates for future coverage.

It is also helpful to identify caries risk to justify the reimbursement with a recognized caries
risk tool. Codes: D0601 (low), D0602 (moderate) and D0603 (high) codes are especially
helpful in adult claims.

12. Can Advantage Arrest be used as a cavity Liner?

Silver Diamine Fluoride (SDF) is cleared in the same FDA category as cavity liners. Although
there are no head to head clinical trials comparing SDF as a cavity liner, it has been used
successfully in this way.
Silver Diamine Fluoride will not discolor intact enamel or dentin. SDF can discolor
demineralized tooth structure brown/black. Some of this discoloration may shadow a
restoration and can create less than optimal esthetic restorations.

13. Who is allowed to apply Silver Diamine Fluoride in clinical practice in my State?

Each State dental practice act is different. Since silver diamine fluoride is a fluoride
containing product indicated for the control of dentinal hypersensitivity it should fit into the
same rules as fluoride varnishes. Please confirm that within your own State's dental practice
acts.
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FRESH APPROACH TO CARIES ARREST IN ADULTS
October 5, 2015 John D.B. Featherstone, PhD Jeremy A. Horst, DDS, MS, PhD

Long used in other countries, silver diamine fluoride is now cleared for use in the U.S. While there is an
assumption of use for pediatric caries control, here we explore indications for adults.

Although it may sound counterintuitive to some dental professionals, there is more untreated caries in
adults than any other group. According to national data, the proportion of Americans age 20 and older with
untreated tooth decay ranges from 20% to 25%, with younger adults experiencing more disease (Figure
1).1 Indeed, the problem of tooth decay is more severe in U.S. adults than children, yet it has received less
attention. The adult population has grown and longevity has increased, while tooth loss has decreased
overall — signaling that burden of adult caries is on the rise.2 Data show that 92% of the adult population
has had at least one tooth restored, and decay in adults often occurs at the margins of these restorations.1

Root decay is an increasing concern with advancing age, but no current national data are available on its
prevalence. That said, we know root surface decay tends to appear in the same population that has
experienced coronal decay, and is exacerbated by periodontal attachment loss and the polypharmacy of
older age.3 A report from the Northwest Practice-based Research Collaborative found that 20% of middleaged-and-older adults have root caries.4 A systematic review of existing studies suggested the rate was 24%
among older adults.5 Thus, the root surface decay problem is likely as great as that of coronal decay.
Silver diamine fluoride (38% weight per total volume (w/v) Ag(NH3)2F, 30% weight per total weight) is a
colorless topical medicament comprising 25% to 29% (w/v) silver and 5% to 6% fluoride. This agent,
which is pH 10,6 was only recently cleared for use in the U.S. The first product cleared by the U.S. Food
and Drug Administration (FDA) became available in 2015 (Advantage Arrest, Elevate Oral Care, LLC).
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The silver acts as an antimicrobial, the fluoride promotes remineralization, and the ammonia stabilizes high
concentrations in solution.7 Application simply involves drying the surface, then applying sparing amounts
of the liquid to the tooth, with no special instructions for post-application care.
Like fluoride varnish, the FDA label indication is for treating dentinal hypersensitivity in adults. There’s
another parallel to fluoride varnish, as silver diamine fluoride also shows promise for preventing and
treating caries. As with other forms of off-label use, however, choosing silver diamine fluoride for this
purpose falls under the purview of clinicians’ professional judgment.
In Japan, Australia, Argentina and other nations, dentists have been placing silver diamine fluoride on
caries lesions for more than 80 years. The value of silver ions to treat tooth decay has been known in this
country for well over a century. Silver nitrate was commonly used by the forefathers of modern dentistry
(e.g., G.V. Black, Percy Howe, Basil Bibby and others). In the past 20 years, dental scientists have more
rigorously assessed its efficacy and safety.
Differences in nomenclature have led to confusion around this material. In order to systematically review
the evidence, a literature review was designed to search PubMed and the International Association of
Dental Research abstract archive with the following terms: “33040-28-7” OR “1Z00ZK3E66“ OR “silver
diamine fluoride” OR “silver fluoride” OR “silver diammine fluoride” OR “diammine silver fluoride” OR
“ammonical silver fluoride” OR “ammoniacal silver fluoride.” We found nine published randomized
clinical trials of at least one year in duration evaluating silver diamine fluoride for caries arrest and/or
prevention. Two studies focused on caries in adults.

PROMISING TECHNOLOGY
When applied every six months, silver diamine fluoride arrests more than 90% of caries.8,9 In children,
applying silver diamine fluoride on active lesions once per year prevents caries in other teeth better than
fluoride varnish placed four times per year on all surfaces.10 The same has been shown for direct prevention
on noncarious surfaces.11 Six large, randomized clinical trials demonstrated better caries prevention than
other noninvasive materials, and six demonstrated better caries arrest than other noninvasive materials
(three studies overlap in evaluating both prevention and arrest).12Silver diamine fluoride has shown similar
performance in arresting caries as does the atraumatic restorative technique.9,12,13
Many dentists have long held that, as a disease, dental caries must be “under control” in order for
restorative efforts to succeed. This concept was updated by one of the authors with the postulation that
caries arises when pathological factors (e.g., fermentable carbohydrates and oral bacteria, such as mutans
streptococci and Lactobacilli) outweigh protective factors (e.g., salivary flow, fluoride and antibacterial
therapy).14,15 The concept was formalized into Caries Management by Risk Assessment (CAMBRA) and
has been shown to be an effective approach.16
The implication is that reducing pathological factors and increasing protective factors reinstates a balance
in favor of caries control, and provides an environment in which restorative care can be successful. In
particular, fluoride alone is insufficient to swing the caries balance to the “no caries” side unless an
antibacterial agent is added to the therapeutic mix. Silver diamine fluoride facilitates both goals in the
CAMBRA strategy, wherein the silver decreases pathological bacteria and the fluoride promotes protective
remineralization. Further, the low cost and profound ease of application enables widespread rapid adoption.

METHOD OF ACTION
Dental caries is a complex disease in which bacterial products cause demineralization and organic
degradation. Once dentin is demineralized, the organic collagen matrix is exposed. Bacterial and host
enzymes break down the organic components, and lesions advance.17
Without any excavation of soft dentin, silver diamine fluoride reacts with dentin protein and lays down a
layer of silver protein that is resistant to bacterial acids and promotes the formation of hydroxyapatite and
18
fluorapatite. The silver kills the bacteria, and treated surfaces are less susceptible to biofilm
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19

formation. The decayed surface increases in mineral composition and hardness and the lesion gets
20
smaller. Figures 2A and 2B show microscopy images of a dentin surface degraded by demineralization
compared to a surface treated with silver diamine fluoride.

FIGURES 2A and 2B. Scanning electron microscopy images showing the result of acid demineralization on dentin before (left) and after treatment (right) with
silver diamine fluoride.
Courtesy of Ch Chu, University of Hong Kong

When used for treating hypersensitive dentin, topical application partially plugs dentinal tubules.20 The
resulting decrease in sensitivity among treated patients21,22 is consistent with the hydrodynamic theory of
dentinal hypersensitivity.23 In adults, sensitive teeth that are treated several times over a few weeks will
show less response to an air blast and should be less sensitive to hot or cold stimuli.21Comparing a range of
studies, silver diamine fluoride appears more likely to decrease tooth sensitivity than fluoride varnish,
desensitizers or oxalates.
For adult patients, the primary indications for topical treatment with silver diamine fluoride are:








Treating dentinal hypersensitivity
Caries stabilization in a new patient whose disease is uncontrolled, and is therefore at high risk of
experiencing new lesions (Figure 3)
Patients with extreme caries risk — for example, patients experiencing xerostomia from cancer
treatment or taking multiple hyposalivatory medications (Figure 4)
Treating vulnerable surfaces, such as roots exposed from periodontal attachment loss, overdenture
and partial denture abutments, or partially exposed third molars
Difficult-to-treat caries lesions (e.g., furcations or at the margins of fixed bridges)
Adults who cannot cooperate because of cognitive disabilities (e.g., patients with autism or dementia)
Patients without access to restorative dental services
In these patients, silver diamine fluoride is not merely a substitute for fluoride varnish; it is an
effective first-stage treatment.

EFFICACY IN ADULTS
Clinical research on silver diamine fluoride began in earnest in the late 1990s and its initial focus centered
on early childhood caries. Randomized, double-blind, controlled clinical trials demonstrate that when
treated every six months with silver diamine fluoride, even deep lesions in primary teeth are arrested in
more than 90% of cases, with no damage to the pulp or abscess formation.7 Follow-up studies in both the
primary and permanent dentition also demonstrate efficacy and safety. The effectiveness of this agent has
been demonstrated in treating root caries,11,24and in its use as an indirect pulp cap.25 Studies also show the
value of employing silver diamine fluoride in conjunction with addressing other protective factors
(particularly oral health education),24 and case reports have added to the evidence.26
As part of the University of California, San Francisco School of Dentistry paradigm shift committee, we
recently formalized best practices for use of silver diamine fluoride based on evidence and clinical
experience.12 When a caries risk assessment determines that an adult patient would benefit from treatment
with silver diamine fluoride, food debris is rinsed away, individual caries lesions are isolated with cotton
rolls, each lesion is dried, and one drop of the agent is applied with a microsponge. Care is taken to use the
minimum amount needed to treat the lesion, and not apply the agent to the surrounding gingival tissue.
Note that no mechanical excavation is performed. The material is allowed to take effect for 1 to 3 minutes,
and then the area is lavaged using water and high-volume suction. Lesions will harden and then turn dark
brown or black within a week as the caries arrests (similar in appearance to naturally arrested lesions). A
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curing light can accelerate the color change, allowing evaluation of whether the lesion is adequately treated.
The agent only discolors infected and affected dentin, and will not stain intact tooth structure. Patients
should be advised they are likely to experience a momentary metallic taste, which resolves by itself. Prior
to treatment, they should also be informed about the permanent color change, and for this reason it is
advisable to secure informed consent.
Lesions should be retreated at regular recall intervals (at least twice per year), until they are restored.
Difficult-to-treat lesions — in furcations, for example, or in situations in which restorative dentistry isn’t
feasible — can be maintained with this treatment. An example of the latter might include a patient with
financial issues that delay definitive treatment.
In adults, untreated caries serve as an environmental niche that promotes growth of cariogenic
microorganisms that can spread to cause new lesions. Treating caries with silver diamine fluoride kills the
bacteria, thus reducing the potential for the lesion to advance or the bacteria to seed to surrounding
dentition. Meanwhile, treated lesions serve as a reservoir of silver, which is reactivated once the bacteria
attempt to recolonize. The treated lesion also acts as a reservoir for fluoride, which promotes mineralization
and resistance to acid attack. In this sense, treated lesions help to maintain a therapeutic level of fluoride to
reverse the effects of acidification following carbohydrate ingestion.

PRECAUTIONS AND SAFETY
Silver allergy is a contraindication. It is noted that nickel allergy is commonly misreported as a silver
allergy, and consultation with the patient’s physician may be relevant if the health history suggests a
possible allergy. Relative contraindications include any significant desquamative gingivitis or mucositis
that disrupts the protective barrier formed by gingiva or mucosa. Increased absorption and pain would be
expected with contact. Heightened caution and use of a thin layer of petroleum jelly is recommended.
As noted by one study, following Japan’s approval of a silver diamine fluoride product (Saforide, Toyo
Seiyaku Kasei Co. Ltd.) decades ago, no adverse events have been reported in adults or children.27 That
said, universal precautions should be followed when using silver diamine fluoride. Topical application to
the oral mucosa or skin can leave a temporary tattoo that will disappear without treatment over
approximately two weeks. The agent may stain countertops and floors, though commercial cleaning agents
can be used for stains not cleared by standard clinical disinfectants.

TREATMENT PLANNING
Phased treatment planning is recommended with high-risk caries patients, with the first goals being to
arrest active decay and stabilize the caries balance. Often, patients with multiple caries lesions face long
and complicated restorative treatment. While awaiting completion of care, new lesions may form and
existing lesions may advance, thus further expanding the scope of treatment. In these situations, silver
diamine fluoride can help arrest caries prior to comprehensive rehabilitation (Figure 3).
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FIGURE 3. A 50-year-old male patient with extreme attrition and exposed dentin requiring reconstruction. The darkened surfaces were treated with silver diamine
fluoride. Courtesy of Peter Milgrom, University of Washington

In today’s economic environment, patients often face insurance benefit limitations and out-of-pocket costs
that further prolong treatment. Others who have minimal dental benefits or lack insurance need a treatment
to hold them until they can afford restorative care. This modality holds promise to address this need.
Lesions treated with silver diamine fluoride can be restored with any dental material (e.g., amalgam, resin,
glass ionomer or cast restorations) to address plaque traps, esthetic concerns or occlusal function. Glass
ionomer cement (GIC) is directly compatible without excavation, but placement of resin-based composites
should follow enamel surface preparation with a bur to maximize bond strength. The dark color change
brought on by silver diamine fluoride can show through semitransparent materials, including natural
enamel. This can be masked using an opaque composite base or with a sandwich restoration of GIC and
composite. It may be preferable to mechanically remove the discolored material, particularly along the
dentin-enamel junction. Surprisingly, it is often reported that discolored dentin can be removed without
anesthetic.
Special attention should be paid to anticipate recurrent caries at the margins of fixed bridges, partial denture
abutments and overdenture abutments. When lesions occur in these areas, treatment with silver diamine
fluoride may prove sufficient until more definitive treatment is feasible.

CONCLUSION
Patients with periodontal disease and others who have experienced attachment loss may report sensitivity
and be at risk for root surface caries. Careful attention to the caries balance is required with these patients,
and the clinical approach to sensitive surfaces and softened dentin is the same as for caries.
Considering this is a fluoride product, dental hygienists and dental assistants may be allowed to apply silver
diamine fluoride. When used appropriately, silver diamine fluoride will not stain sound enamel or dentin.
Superficial discoloration of adjacent fillings has been observed for some composites, and can be removed
with prophy paste. Staining of leaking composite margins is likely and may warrant replacement.
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FIGURE 4. A 65-year-old cancer patient with xerostomia and cervical caries treated with silver diamine fluoride. Courtesy of Peter Milgrom, University of
Washington

For clinicians who treat cognitively or physically challenged adults, silver diamine fluoride may rapidly
become a regular part of the armamentarium. Even in cases in which dental care under general anesthesia
or heavy sedation is financially and medically appropriate, this modality can arrest and stabilize caries and
reduce the burden on caregivers. For example, Figure 4 shows a cancer patient whose medical treatment
greatly increased his caries risk. Silver diamine fluoride was used to restore caries balance for several years
while his medical condition presented barriers to definitive restorative treatment. From a public health point
of view, clinicians may find this to be an effective agent for treating patient populations that face barriers to
care.
Silver diamine fluoride is a new evidence-based technology for U.S. dental practices. It is profoundly
useful for managing caries in adult and pediatric populations, and is economically and practically feasible
for use in outpatient settings as well as daily practice. Consistent with the CAMBRA principle, it appears to
be particularly effective in stabilizing patients for whom caries control is challenging. Indications for this
new tool include treating caries in extremely high-risk patients and surfaces, patients who are cognitively or
physically challenged, and lesions that are difficult to restore.
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