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Purpose:

Scope:

The Acceptance Program applies to dental products for which
safety and usefulness has been established by biological,
laboratory, and/or clinical evaluations where appropriate,
Accordingly, the purpose of these Guidelines is to provide a
structure upon which fluoride-containing dentifrice can be
considered for ADA Acceptance.
These guidelines apply to fluoride-containing dentifrice
products used for the control of dental caries. Such products
may further contain active agents to control other dental
indications such as hypersensitivity, gingivitis, and calculus.
However, these guidelines only address requirements
necessary to determine the anti-caries efficacy of such
products. Each additional clinical indication will require either
further clinical and/or laboratory proof as defined in the
appropriate guidelines. If no guidelines are available for a
clinical indication, then the manufacturer should support the
indication based on the preponderance of evidence.

NOTICE REGARDING SUBMISSIONOF COPYRIGHTED MATERIALS
To make the review of submissions to the ADA Acceptance Program as efficient as possible, the Council on Scientific Affairs
provides copies of submitted materials to Council members and consultant reviewers, and also posts submitted materials to an area
of the ADA's web site the access to which is restricted to Council members and staff.
BY MAKING A SUBMISSION, YOU ARE REPRESENTING AND WARRANTING TO THE COUNCIL ON
SCIENTIFIC AFFAIRS AND THE ADA THAT YOU HAVE OBTAINED SUFFICIENT PERMISSION(S) FROM
THE COPYRIGHT OWNER(S) OF ANY COPYRIGHTED MATERIAL INCLUDED WITH YOUR SUBMISSION
TO ALLOW FOR THE PUBLICATION AND DISTRIBUTION OF THAT MATERIAL BY THE ADA DESCRIBED
ABOVE, AND AGREE TO INDEMNIFY AND HOLD ADA HARMLESS FROM ANY AND ALL CLAIMS ARISING
FROM SUCH PUBLICATION OR DISTRIBUTION.
If you have questions, please contact 312.440.3528.
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Acceptance Program Guidelines
Fluoride-Containing Dentifrices
I.

SUBMISSION DIRECTIONS
1.

General Information
A. Submissions are to be sent to the Council Office:

Director, Acceptance Program
Council on Scientific Affairs
American Dental Association
211 East Chicago Avenue
Chicago, Illinois 60611-2637
B. Submissions should be sent in electronic format (For example, CDs, flash drive or

email).
C. Include draft copies of packaging and labeling with the claims that you propose to use

if the product is awarded the ADA Seal. Once the product is Accepted, forward final
copies of packaging and labeling from the actual marketed product for our records.
Individual ads/promotional materials/websites do not need to be submitted for
approval by the Council.
D. The submission fee is a one-time, non-refundable fee and is required before review

begins (please contact Acceptance Program staff for the appropriate fee for your
submission). This fee should be included with your submission. Maintenance fees
are billed to the company in January of every year.
E. Notification of Council action on a submission will vary depending on whether a

submission must be reviewed by the Council at one of its meetings, or if it can be
reviewed by an e-mail ballot. The method of review depends on several factors (e.g.
the complexity of the submission, the proposed effectiveness claims, etc.). Seal
Program staff can advise which method is appropriate for a particular submission.
Following are approximate notification times after Council action:
• Council meeting = 2-4 weeks following the Council meeting
• E-mail ballot = 4-6 weeks following receipt of a complete submission
More time may be required if additional information or clarification is needed from the
manufacturer.
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F. When a product is classified as “Accepted” (i.e. is awarded the ADA Seal of

Acceptance), the Acceptance period is 5 years. Manufacturers will be contacted
approximately 6 months prior to expiration of the current Acceptance period to
complete the requirements for the next 5 year Acceptance period. Since companies
are required to notify the Council prior to making any changes to an Accepted
product or to its labeling at any time during the 5 year Acceptance period, the
reacceptance process is usually quick, and requires no additional studies*. (*One
exception would be if an Acceptance Guideline for the product had been revised
during the Acceptance period to require new types of studies. In this case, the
company would need to meet the new Guideline criteria for continued Acceptance.)
G. Classification of a product under the Acceptance Program is subject to the

conditions stated in the Agreement Governing Use of ADA Seal of Acceptance.
H. For ADA Lab testing purposes, please submit one sample each from each of three

different lots. Samples must be sent for each flavor variant.

II. INFORMATION TO BE SUBMITTED
1.

Product Information
A. Name of product (to be used in listing)
B. Name of company
C. Evidence of FDA approval to market 1, if applicable (e.g., 510 (k) letter, pre-market

approval [PMA], NDA.)
D. Claims of safety and efficacy

i. All claims of safety and efficacy, including all health benefit claims and all
claims which imply a health benefit, must be documented.
ii. The studies (or parts of studies) that provide documentation for each claim
must be identified.
E. Product description

i. Chemical composition or components of product and purpose of the various
ingredients
ii. Material Safety Data Sheet (MSDS) (if applicable)
iii. Design of the product (if applicable)
F. Instructions

i. Intended purpose of product
ii. Include indications and contraindications for use, warnings, limitations, etc.

1

This requirement may be waived by the Council during the evaluation period. Evidence must be provided prior to use of the ADA
Seal if the product is Accepted
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G. Labeling/Packaging

All labeling/packaging must be approved by the Council before use. Companies
may submit draft copy for approval.
2.

Quality
Describe or list the quality procedures for manufacturing and testing of the product which
demonstrate compliance with Good Manufacturing Practices.

3.

Safety Data
All submitted dentifrices must meet ISO 11609 (1995): Dentistry- ToothpastesRequirements, Test Methods and Marking. In cases where new agents that do not
appear on the Generally Recognized As Safe list (reference 6) have been introduced
into a fluoride dentifrice, animal and/or clinical studies must be submitted which include
examinations of oral soft and hard tissues, toxicological studies, and microbiological
profiles that should demonstrate that pathogenic or opportunistic microorganisms do not
develop over the course of the study. Also there may be occasions where an ingredient
has an established record of safe use in the oral cavity but for some reason it does not
appear on the GRAS list. In this case, the testing specified in these guidelines may not
be required, but the manufacturer should supply supporting data and a rationale for it
being considered safe to use in the dentifrice.
A. Evidence must be provided that the components of the product are safe for use in

the oral cavity. Compliance with applicable FDA standards should be provided
(where appropriate).
B. Effect on oral soft tissues: Evidence of the potential effects of any new agents in the

product on oral soft tissues should be provided. This includes the development of
abnormal conditions, such as candidiasis, oral ulcerations, or other manifestations of
opportunistic microorganisms that proliferate and may lead to secondary mucosal
lesions.
C. Effect on oral hard tissues: Evidence of the potential effects of any new agents in

the product on oral hard tissues should be provided.
D. Effect on dental restorations: Evidence of potential adverse effects of new agents on

dental restorations (e.g. composite resins, porcelain, etc.) should be provided.
E. Toxicology: Information submitted for potential effects of new agents in the products

shall include assessments of possible toxic effects of these agent(s) or adverse
effects of the product formulation. These should include standard toxicological
profiles depending on the particular product. All products must submit data on the
mutagenicity and the carcinogenicity of all new agents.
F. Microbiology: For products with a new agent(s), evidence of the potential effects on

oral flora should be provided. Monitoring oral flora should be conducted in patients
during the study for the development of opportunistic and pathogenic organisms.
4.

Efficacy Data
The following types of dentifrice product will be considered for ADA Acceptance:
A. For dentifrice formulations which are identical or similar in chemical composition to

previously ADA- accepted products, the manufacturer of these products will be
required to submit supporting data in each of the following categories:
1. Total fluoride;
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2. Available fluoride in fresh and aged samples;
3. One minute fluoride release rate in fresh and aged samples; and
4. Bioavailability in demineralized enamel. For additional information, see Appendix
I
B. New Dentifrice Formulations: When a substantial difference exists in the chemical

composition of a new formulation - i.e., a new fluoride species, a new abrasive
compound, or a fluoride concentration not approved for marketing in the FDA OTC
Monograph on Anticaries Drug Products for OTC Human Use (reference 7) - caries
clinical trials will continue to be required.
The clinical design requirements for caries studies are presented in Appendix II.
5.

Copies of Most Significant Articles and Supporting Literature

6.

Appendices – as applicable
Detailed descriptions of test evaluation methods and any other defined areas should be
included with any reports submitted to the ADA Council on Scientific Affairs.

III. STATEMENT TO BE USED FOR PRODUCTS ACCEPTED UNDER THESE GUIDELINES*
"The ADA’s Council on Scientific Affairs Acceptance of (Product Name) is based on its
finding that the product is effective in helping prevent or reduce tooth decay when used as
directed”.
*This statement will be modified to include other demonstrated indications, if any, such as
reducing plaque and gingivitis, preventing early caries, reducing hypersensitivity or
controlling oral malodor.
IV. REFERENCES
The following references were used in the development of these Guidelines. They can be
consulted for a more detailed discussion of issues addressed in these Guidelines. For more
information regarding clinical trials and clinical trial reporting refer to FDA or ISO documents.
1. Guidelines for the Acceptance of Fluoride-Containing Dentifrices. JADA 1985; 110:545547.
2. Report of workshop aimed at defining guidelines for caries clinical trials: superiority
and equivalency claims for anticaries dentifrices. JADA 1988; 117:663-665.
3. Clinical Aspects of De/Remineralization of Teeth, Proceedings of Models Conference
1994. Advances in Dental Research 1995; 9(3).
4. Comparative Attributes for the Description of the Relative Efficacy of Therapeutic
Agents: General Concepts and Definitions, and Application to the ADA Guidelines
for the Comparison of the Clinical Anticaries Efficacy of Fluoride Dentifrices. J. Clin.
Dent. 1995; 3:176-184.
5. ISO Standard No. 11609-1995, Dentistry-Toothpastes-Requirements, Test Methods and
Marking. New York: American National Standards Institute.
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6. Substances Generally Recognized as Safe. Food and Drug Administration 2004; 21 CFR
182.
7. Anticaries Drug Products for OTC Human Use. Food and Drug Administration 2004; 21
CFR 355.
8. ADA Council on Scientific Affairs. Acceptance Program Guidelines: Determination of
Efficacy in Product Evaluation. Chicago: American Dental Association, 2011.
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Appendix I
Experimental Design Protocol for Dentifrices Identical or
Similar to Previously ADA-Accepted Products
This category relates to required laboratory data for dentifrice formulations that do not contain a
new fluoride source or abrasive compound. The design of each profile study must either be in
accordance with existing recognized research methodology or must be justified by the
manufacturer.
1. Total Fluoride
See Test 1.
2. Available Fluoride in Fresh and Aged Samples
Chemical data must be submitted to document that the active fluoride agent is chemically
free and available in both fresh and aged samples. At least 90% of the labeled amount of
fluoride must be available in both fresh and aged samples. Fresh samples are defined as
those prepared and analyzed within one month of formulation. Aged samples are defined as
product compositions at the effective end of their expiration period. These samples can be
aged either under normal, representative conditions, or by high temperature accelerated
aging. In addition, the manufacturer must submit laboratory data to demonstrate the effect of
both dilution and of pH on the product as compared with clinically tested formulations of
compositional equivalence. See Tests 2a and 2b (Other validated methods will be
considered).
3. One Minute Fluoride Release Rate in Fresh and Aged Samples
Chemical data must be submitted to show that at least 80% of the labeled amount of fluoride
must be released by the test formulation in fresh and aged samples within one minute of
homogenization within a 1:3 dilution with water or saliva (human or artificial). See Tests 3a,
3b and 4 (Other validated methods will be considered).
4. Bioavailability in Demineralized Enamel
Each test dentifrice must demonstrate an ability to deliver and incorporate levels of fluoride
into demineralized enamel equivalent to clinically tested formulation(s). In general,
demineralized enamel refers to subsurface lesions produced in enamel that are a result of a
short-term acidic treatment within a solution partially saturated with respect to
hydroxyapatite. The specific methodology to be used in preparing the needed
demineralized lesion is optional. However, the rationale for utilizing a particular technique
must be justified. Minimally, each study must contain: an appropriate placebo (test product
minus active fluoride agent), test product in a formulation equivalent to that to be
manufactured, and the clinically tested formulation or ADA Accepted compositional
equivalent containing the same active agent/abrasive system.
5. Statistical evaluation of bioavailability laboratory data
The statistical analysis of each study must clearly separate the test product from the
placebo and strongly suggest that the test formulation is equivalent to a clinically tested
formulation(s). These studies must have adequate statistical power. Manufacturers are
responsible for the statistical analysis of their results.
If the manufacturer should decide to submit “intra-oral" test models, the Proskin-ChiltonKingman statistical approach (Proskin H. M. J. Dent. Res. 71, 949-952 (1992)) is
recommended. This method was proposed with the intent of improving the linkage between
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the model data and the determination of clinical efficacy. The analysis requires that a test
product perform better than the value computed as the average of the 250 ppm product and
the gold standard (reject H0: ut<(u250+us)/2 at p<0.05, in favor of Hl:ut>(u250+us)/2), and that
there is a reasonable likelihood that a specific relationship holds between model and clinical
response. If these requirements are met, there is a high likelihood that the test product will
perform within at least 90% of the gold standard.
For test profiles, such as fluoride uptake or models that predominately emphasize
demineralization or remineralization, which are not intended to simulate the complete caries
process, a 90% confidence interval statistical approach similar to that utilized by the FDA in
its assessment of bioequivalency will need to be implemented. Two test formulations whose
performance in such tests differ by -20%/+25% or less will be considered bioequivalent. In
order to verify this rule, two one-sided statistical tests are carried out with either the original
or log transformed data. The first test is used to assess if the test product is more than 20%
less effective in its performance in the specific test profile, while the second test is used to
guarantee that the test product is not more than 25% greater in its performance. In this
second case, potential superiority suggests that the chemical and biochemical properties of
the test product are substantially different from that of the positive control. This may or may
not be beneficial to the overall performance of the product in a clinical setting. It would be
the manufacturer's responsibility to support why such differences are not detrimental.
Both one-sided tests will be carried out at the 0.05 level of significance. Computationally,
the two one-sided tests are carried out by computing the 90% confidence interval. The
manufacturer must demonstrate that a 90% confidence interval for the ratio of the mean
response of the test product to that of the positive control ("gold standard") is within the
limits of 0.8 to 1.25 using the original or log transformed data.
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Test 1
Total Fluoride
Samples:
Three samples each from three lots of each formulation (e.g. paste/gel, flavor) should be
analyzed.
Chemicals (Use reagent grade chemicals only):
Deionized water
EDTA, 0.1 M (pH=8.0 adjusted by adding NaOH as necessary)
Fluoride standard (commercially available or prepare with NaF)
HClO4, conc. (70-71%)
Sodium hydroxide (NaOH), 0.5 N in ethanol
TISAB II (Total Ionic Strength Adjustment Buffer II, by Orion)
Equipment and instrument:
Balance (readable to 0.01 g)
Centrifuge (at least 16000 g force)
Dessicator
Flask (20 to 100 mL)
Fluoride ion selective electrode
Graduated cylinder (15 to 50 mL)
Non-aerating stirrer
Oven (± 5 oC at 60oC)
pH meter with resolution at least 0.1 mV
Pipette (1.0 mL)
Plastic bottle (> 100 mL)
Plastic vials (50 x 16 mm, flat bottom)
Polystyrene petri dishes (60 x 15 mm)
Volumetric flasks (100 mL and 10 mL)
Washing bottle
Procedure:
I. Preparation of Standard Solution for Calibration:
Make successive dilutions of the stock fluoride standard to obtain a set of working standards
which includes 1, 2, 5, 10, and 20 ppm of fluoride.
II.

Preparation of the Fluoride Electrode and Calibration Curve:
a) Pipette 1.0 mL of standard into a 50 x 16 mm flat-bottom plastic vial. Add 1.0 mL of
TISAB II and mix thoroughly.
b) Insert the fluoride electrode into the vial. Make sure no air bubbles are trapped under the
electrode.
c) Record the mV reading to 0.1 mV after 4 minutes.
d) Measure every standard at least twice, until the difference of mV reading of the same
standard is less than 0.2 mV.
e) Construct a calibration curve of mV vs. Log [F-] (ppm).
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III.

Preparation of the Petri Dish:
a) Coat the insides of the Petri dish lids with 0.3 mL NaOH ethanol solution.
b) Put the lids in the desiccator until the lids are completely dry.
c) Keep the lids in the desiccator until ready to use.

IV.

Preparation of Sample:
a) In duplicate, weigh 1.0 ± 0.10 g (accurate to 0.01 g) of each toothpaste sample in flasks
(20 to 100 mL).
b) Use a graduated cylinder or a pipette to add 15 mL of 0.1M EDTA solution to the flask
and homogenize with a non-aerating stirrer.
c) Transfer all the slurry to a 100 mL volumetric flask.
d) Use a wash bottle containing 0.1M EDTA to wash off the residual in the flask and on the
non-aerating stirrer. Transfer the washing to the volumetric flask containing the slurry.
e) Dilute to the mark on the volumetric flask with 0.1M EDTA and mix thoroughly. Transfer
all the contents to a plastic bottle.
f) Centrifuge approximately 5 mL of the liquid for 10 minutes.
g) Pipette 2 mL of the supernatant into a Petri dish.
h) Add 4 mL of conc. HClO4 in the Petri dish and immediately cover with NaOH coated lids.
This step must be done with extreme care to prevent wetting the lids with the foam that
forms after adding the acid.
i) Place the covered Petri dish with the sample in an oven at 60oC for 6 hours.
j) Remove the Petri dish from the oven and let it cool to room temperature.
k) Remove the lid and wash it (but not the dish) with 4 mL deionized water twice. Transfer
the washing solution to a 10 mL volumetric flask and dilute with deionized water to the
mark on the volumetric flask. This is the sample solution for total fluoride measurement.

V.

Determination of Fluoride Concentration in Sample Solution:
a) Pipette 1.0 mL of sample solution into a 50 x 16 mm flat-bottom plastic vial. Add 1.0 mL
of TISAB II and mix thoroughly.
b) Insert the fluoride electrode into the vial. Make sure no air bubbles are trapped under the
electrode.
c) Record the mV reading to 0.1 mV after 4 minutes.
d) Use the calibration curve of standards to calculate the fluoride concentration in the
sample solution.

VI.

Calculation of Total Fluoride:

Total Fluoride (ppm) = Fluoride Concentration of Sample Solution (ppm) x 500
Wt. of Dentifrice (g)
Report all 18 results from each formulation (3 samples of 3 lots in duplicate).
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Test 2a
Measuring Fluoride Availability in Fresh and Aged Samples
of NaF and SnF2 Containing Dentifrices
Samples:
Three samples each from three lots of each formulation (e.g., paste/gel, flavor) should be
analyzed.
Chemicals (Use reagent grade chemicals only):
Deionized water
Fluoride standard (commercially available or prepared with NaF)
TISAB II (Total Ionic Strength Adjustment Buffer II, by Orion)
Equipment and instrument:
Balance (readable to 0.01 g)
Centrifuge (at least 16000 g force)
Flask (20 to 100 mL)
Fluoride ion selective electrode
Graduated cylinder (15 to 50 mL)
Non-aerating stirrer
pH meter with resolution of 0.1 mV or better
Pipette (1.0 mL)
Plastic bottle (> 100 mL)
Plastic vial (50 x 16 mm, flat bottom)
Volumetric flasks (100 mL)
Washing bottle
Procedure:
I. Preparation of Standard Solution for Calibration:
Make successive dilutions of the stock fluoride standard to obtain a set of working standards
which includes 2, 5, 10, and 50 ppm of fluoride.
II.

Preparation of the Fluoride Electrode and Calibration Curve:
a. Pipette 1.0 mL of standard into a 50 x 16 mm flat-bottom plastic vial. Add 1.0 mL of
TISAB II and mix thoroughly.
b. Insert the fluoride electrode into the vial. Make sure no air bubbles have been trapped
under the electrode.
c. Record the mV reading to 0.1 mV after 4 minutes.
d. Measure every standard at least twice, until the difference of mV reading of two same
standards is less than 0.2 mV.
e. Construct a calibration curve of mV vs. log [F-] (ppm).

III.

Preparation of Sample:
a. In duplicate, weigh 1.0 ± 0.10 g (accurate to 0.01 g) of each toothpaste sample in flasks
(20 to 100 mL).
b. Use a graduated cylinder or a pipette to add 15 mL of deionized water to a flask and
homogenize with a non- aerating stirrer.
c. Transfer all the slurry to a 100 mL volumetric flask.
d. Use a wash bottle to wash off all the residual in the flask and on the non-aerating stirrer
with deionized water. Transfer the washing to the volumetric flask with the slurry.
e. Dilute to the mark on the volumetric flask with deionized water and mix thoroughly.
f. Transfer all the contents to a plastic bottle. This is the sample solution.
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IV.

Determination of Fluoride Concentration in Sample Solution:
a. Centrifuge approximately 5 mL of the sample solution for 10 minutes.
b. Pipette 1.0 mL of supernatant into a 50 x 16 mm flat-bottom plastic vial. Add 1.0 mL of
TISAB II and mix thoroughly.
c. Insert the fluoride electrode into the vial. Make sure no air bubbles are trapped under the
electrode.
d. Record the mV reading to 0.1 mV after 4 minutes.
e. Use the calibration curve of standards to calculate the fluoride concentration in the
sample solution.

V.

Calculation of Available Fluoride:

Available Fluoride (ppm) = Fluoride Concentration of Sample Solution (ppm) x 100
Wt. of Dentifrice (g)

Report all 18 results from each formulation (3 samples of 3 lots in duplicate).

Acceptance Program Guidelines: Fluoride-Containing Dentifrices
November 2005

12

Test 2b
Measuring Fluoride Availability in Fresh and Aged Samples of Na2FPO3
(Sodium monofluorophosphate, MFP) Dentifrices

Samples:
Three samples each from three lots of each formulation (e.g. paste/gel, flavor) should be
analyzed.
Chemicals (Use reagent grade only):
Deionized water
Sodium hydroxide (NaOH)
Sodium monofluorophosphate (Na2FPO3)
Succinic acid (HO2CCH2CH2CO2H)
Equipment:
Balance (readable to 0.0001 g)
Centrifuge (at least 16000 g force)
Flask (20 to 100 mL)
Graduated cylinder (15 to 50 mL)
Non-aerating stirrer
Pipette (1.0 mL)
Plastic bottle (> 100 mL)
Syringe filters (0.2 µm pore size, PTFE or polyethersulfone)
Volumetric flask (100 mL)
Washing bottle
Instrument:
Ion Chromatography System for Measuring Monofluorophosphate:
System: Suppressed Ion Chromatography
Pump: GD50 Gradient Pump (Dionex)
Autosampler: AS50 Autosampler (Dionex) Sample Loop: 20 µL
Column: Ion Pack AS17, 4 x 250 mm (Dionex)
Guard Column: Ion Pack AG17, 4 x 50 mm (Dionex)
Column Heater: 35 ± 1 oC (Dionex, LC30)
Eluent: Gradient elution with KOH. From 3.0 mM to 35.0 mM (Dionex, EG40 Eluent
Generator).
Flow Rate: 1.5 mL/min
Detector: Conductivity at 35oC (Dionex, CD20)
Procedure:
I. Preparation of Standard Solution for Calibration:
a. Dissolve 0.7576 g of sodium monofluorophosphate (Na2FPO3) in 100 mL of deionized
water. This solution contains 1000 ppm fluoride as Na2FPO3. This is the stock MFP
standard.
b. Make successive dilution of the stock MFP standard to obtain a set of working standards
which includes 5, 10, 20, and 50 ppm of fluoride.
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II.

Construct Calibration Curve:
a. In duplicate, inject 20 µL of each MFP standard.
b. Record the peak area of each MFP standard and take the average of two peak areas.
c. Construct a calibration curve of peak area vs. [F-](ppm).

III.

Preparation of Sample:
a. In duplicate, weigh 1.0 ± 0.10 g (accurate to 0.01 g) of each toothpaste sample in flasks
(20 to 100 mL). Add 15 mL of deionized water to the flask and homogenize with a nonaerating stirrer.
b. Transfer all the slurry to a 100 mL volumetric flask.
c. Use a wash bottle to wash off the residual in the flask and on the non-aerating stirrer
with deionized water. Transfer the washing to the volumetric flask with the slurry.
d. Dilute to the mark on the volumetric flask with deionized water. Mix thoroughly.
e. Transfer all the contents to a plastic bottle. This is the sample solution.

IV.

Determination of Fluoride Concentration in Sample Solution:
a. Centrifuge approximately 5 mL of the sample solution for 10 minutes.
b. Filter 1.0 mL of supernatant through a 0.2 µm pore filter.
c. Inject 20 µL of filtrate into the ion chromatography system. Record the peak area.
d. Use the calibration curve of standards to calculate the fluoride concentration in the
sample solution.

V.

Calculation of Available Fluoride:

Available Fluoride (ppm) = Fluoride Concentration of Sample Solution (ppm) x 100
Wt. of Dentifrice (g)
Report all 18 results from each formulation (3 samples of 3 lots in duplicate).
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Test 3a
Measuring the One Minute Fluoride Release Rate of NaF & SnF2 Dentifrices

Samples:
Three samples each from three lots of each formulation (e.g., paste/gel, flavor) should be
analyzed.
Chemicals (Use reagent grade only):
Deionized water
Fluoride standard (commercial available or prepare with NaF)
TISAB II (Total Ionic Strength Adjustment Buffer II, by Orion)
Equipment and instrument:
Balance (readable to 0.0001 g)
Centrifuge (at least 16000 g force)
Flask (20 to 100 mL)
Graduated cylinder (15 to 50 mL)
Non-aerating stirrer
Pipette (1.0 mL)
Plastic bottle (>100 mL)
Syringe filters (0.2 µm pore size, PTFE or polyethersulfone)
Volumetric flask (100 mL)
Washing bottle
Procedure:
I. Preparation of Standard Solution for Calibration:
Make successive dilutions of the stock fluoride standard to obtain a set of working standards
which includes 50, 100, 200, and 300 ppm of fluoride.
II.

III.

Preparation of the Fluoride Electrode and Calibration Curve:
a. Pipette 1.0 mL of standard into a 50 u 16 mm flat bottom plastic vial. Add 1.0 mL of
TISAB II and mix thoroughly.
b. Insert the fluoride electrode into the vial. Make sure no air bubbles have been trapped
under the electrode.
c. Record the mV reading to 0.1 mV after 4 minutes.
d. Measure every standard at least twice, until the difference of mV reading of the two
same standards is less than 0.2 mV.
e. Construct a calibration curve of mV vs. Log [F-] (ppm).
Sample preparation:
a. In duplicate, weigh 4.00 ± 0.10 g accurate to 0.01 g of each toothpaste sample in flasks
(20 to 100 mL). Add deionized water equal to exactly three times the sample weight to
the flask.
b. Mix with a non-aerating stirrer exactly 60 seconds.
c. Immediately, centrifuge approximately 5 mL of the sample slurry at 16000 g for 10
minutes.
d. Filter 2.0 mL of supernatant through a 0.2 µm pore filter. This is the filtrate of sample
solution.

Acceptance Program Guidelines: Fluoride-Containing Dentifrices
November 2005

15

IV.

Determination of Fluoride Concentration:
a. Pipette 1.0 mL of filtrate of sample solution into a 50 x 16 mm flat-bottom plastic vial.
Add 1.0 mL of TISAB II and mix thoroughly.
b. Insert the fluoride electrode into the vial. Make sure no air bubbles have been trapped
under the electrode.
c. Record the mV reading to 0.1 mV after 4 minutes.
d. Use the calibration curve of standards to calculate the fluoride concentration in the
filtrate of sample solution.

V.

Calculation of Released Fluoride:
Released Fluoride (ppm) = [F] x Dilution Factor (See Test 4)
[F] = Fluoride Concentration of Filtrate of Sample Solution (ppm)
Report all 18 results from each formulation (3 samples of 3 lots in duplicate).
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Test 3b
Measuring the One Minute Fluoride Release Rate of Na2FPO3 Dentifrices

Samples:
Three samples from three lots of each formulation (e.g., paste/gel, flavor) should be analyzed.
Chemicals (reagent grade only):
Deionized water
Sodium hydroxide (NaOH)
Sodium monofluorophosphate (Na2FPO3)
Succinic acid (HO2CCH2CH2CO2H)
TISAB II (Total Ionic Strength Adjustment Buffer II, by Orion)
Equipment:
Balance (readable to 0.0001 g)
Centrifuge (at least 16000 g force) Flask (20 to 100 mL)
Graduated cylinder (15 to 50 mL)
Non-aerating stirrer
Pipette (1.0 mL)
Plastic bottle (> 100 mL)
Syringe filters (0.2 µm pore size, PTFE or polyethersulfone)
Volumetric flask (100 mL)
Washing bottle
Instrument:
Ion Chromatography System for Measuring Monofluorophosphate:
System: Suppressed Ion Chromatography
Pump: GD50 Gradient Pump (Dionex) Autosampler: AS50 Autosampler (Dionex) Sample
Loop: 5 µL
Column: Ion Pack AS17, 4 x 250 mm (Dionex)
Guard Column: Ion Pack AG17, 4 x 50 mm (Dionex)
Column Heater: 35 ± 1 oC (Dionex, LC30)
Eluent: Gradient elution with KOH. From 3.0 mM to 35.0 mM (Dionex, EG40 Eluent
Generator).
Flow Rate: 1.5 mL/min
Detector: Conductivity at 35oC (Dionex, CD20)
Procedure:
I. Preparation of Standard Solution for Calibration:
a. Dissolve 0.7576 g of sodium monofluorophosphate (Na2FPO3) in 100 mL of deionized
water. This solution contains 1000 ppm fluoride as Na2FPO3. This is the stock MFP
standard.
b. Make successive dilution of the stock MFP standard to obtain a set of working
standards, which includes 10, 20, 50, and 100 ppm of fluoride.
II.

Construct Calibration Curve:
a. In duplicate, inject 5.0 µL of each MFP standard.
b. Record the peak area of each MFP standard and take the average of two peak areas.
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c. Construct a calibration curve of peak area vs. F- (ppm).

III.

Preparation of Sample:
a. In duplicate, weigh 4.00 ± 0.10 g (accurate to 0.01 g) of each toothpaste sample in flasks
(20 to 100 mL). Add deionized water equal to exactly three times the sample weight.
b. Mix with a non-aerating stirrer exact 60 seconds.
c. Immediately centrifuge approximately 5 mL of the sample slurry at 16000 g for 10
minutes.
d. Filter 2.0 mL of supernatant through a 0.2 µm pore filter. This is the filtrate of sample
solution.
e. Dilute 1.0 mL of the filtrate with 4.0 mL of deionized water. This is the test solution.

IV.

Determination of Fluoride Concentration in Sample Solution:
a. Inject 5.0 µL of test solution into the ion chromatography system. Record the peak area.
b. Use the calibration curve of standards to calculate the fluoride concentration in the test
solution.

V.

Calculation of Released Fluoride:

Released Fluoride (ppm) = [F] x Dilution Factor (see Test 4)
[F] = Fluoride Concentration of Filtrate of Sample Solution (ppm)
= Fluoride Concentration of Test Solution (ppm) X 5
Report all 18 results from each formulation (3 samples of 3 lots in duplicate).

Acceptance Program Guidelines: Fluoride-Containing Dentifrices
November 2005

18

Test 4
Determining the Dilution Factor for the One Minute Release Rate of
Fluoride and Monofluorophosphate from Dentifrices
Samples:
Three samples each from three lots of each formulation (e.g. paste/gel, flavor) should be
analyzed.
Chemicals (Use reagent grade only):
Deionized water
Br- stock standard (1000 ppm, commercially available)
NO2- stock standard (1000 ppm, commercially available)
Equipment:
Balance (readable to 0.0001 g)
Centrifuge (at least 16000 g force)
Flask (20 to 100 mL)
Graduated cylinder (15 to 50 mL) Non-aerating stirrer
Pipette (1.0 mL)
Plastic bottle (>100 mL)
Syringe filters (0.2 µm pore size, PTFE or polyethersulfone)
Volumetric flask (100 mL)
Washing bottle
Instrument:
Ion Chromatography System:
System: Suppressed Ion Chromatography
Pump: GD50 Gradient Pump (Dionex)
Autosampler: AS50 Autosampler (Dionex)
Sample Loop: 5 µL
Column: Ion Pack AS17, 4 x 250 mm (Dionex)
Guard Column: Ion Pack AG17, 4 x 50 mm (Dionex)
Column Heater: 35 ± 1 oC (Dionex, LC30)
Eluent: Gradient elution with KOH. From 3.0 mM to 35.0 mM (Dionex, EG40 Eluent
Generator).
Flow Rate: 1.5 mL/min
Detector: Conductivity at 35oC (Dionex, CD20)
Procedure:
I. Preparation of Standard Solution:
Dilute the stock standards of Br - and NO2- to obtain a set of combined working standards
which includes 5, 10, 20, and 50 ppm of bromide and nitrite.
II.

Construct Calibration Curve:
a. In duplicate, inject 5.0 µL of each combined standards of bromide and nitrite. Record the
peak area of each standard and take the average of two peak areas.
b. Construct a calibration curve of peak area vs. concentration of both Br- and NO2- (ppm).

III.

Preparation of Sample:
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a. In duplicate, weigh 4.00 ± 0.10 g (accurate to 0.01 g) of each toothpaste sample in flasks
(20 to 100 mL).
b. Add the 100 ppm combined working standard of bromide and nitrite in a quantity equal
to exactly three times of sample weight to the flask and homogenize thoroughly with a
non-aerating stirrer.
c. Transfer all the slurry to a plastic bottle.
d. Centrifuge approximately 5 mL of the sample slurry with 16000 g for 10 minutes. Filter
1.0 mL of supernatant through a 0.2 µm pore filter.
e. Dilute 1.0 mL of the filtrate with 4.0 mL of deionized water. This is the test solution.
IV.

Determination of Bromide and Nitrite Concentration:
a. Inject 5.0 µL of test solution into the ion chromatography system. Record the peak area
of both bromide and nitrite.
b. Use the calibration curve of standards to calculate the concentration of bromide and
nitrite in the supernatant of sample solution.

V.

Calculate the Dilution Factor:
V1 x C1 = V2

Dilution Factor =

x C2
V2 - V1

+3

Wt. of Dentifrice (g)
V1 = Weight of combined working standard (g) = Volume of combined working standard (mL)
C1 = Concentration of combined working standard of Br- and NO2- (ppm)
V2 = Volume of total liquid in the slurry
C2 = Concentration of Br- or NO2- (ppm) in the supernatant
= Concentration of Br- or NO2- (ppm) in the test solution times 5
The dilution factor can be obtained by using either concentration of Br- or NO2- (ppm) in the
supernatant as long as the difference is within 0.2.
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Appendix II
Caries Clinical Design Protocol for New Dentifrice Formulations
The following guidelines are given to assist in the design and conduct of clinical studies to be
used in the evaluation of new fluoride-containing dentifrices that contain new fluoride
compounds, new abrasive systems, combinations of fluoride compounds or fluoride
concentrations not contained in the FDA Monograph for Anti-Caries Products for OTC Human
Use. These guidelines attempt to define minimal requirements necessary to provide evidence
of effectiveness and safety in the reduction of dental caries. Two Independent 2 Clinical trials of
at least two years duration will be required unless one study is waived by Council. This waiver
may apply when appropriate clinical data exist that are consistent with these guidelines. Clinical
studies must be conducted under conditions that the product will be used. At least one study
should be conducted on a normal population expected to use the product, and one may be
conducted on a high risk population. For ethical reasons, each study should be undertaken
contrasting the test formulation against an ADA Accepted clinically proven positive control. The
positive control may only be available as a USP standard. Such studies must demonstrate that
the test formulation is at least “as good as” or superior to the clinically established positive
control (See the ADA Acceptance Program Guidelines for Determination of Efficacy in Product
Evaluation, 2011).
It is desirable to provide a measure of intra- and inter-evaluator variability. An attempt should be
made to assess the level of compliance of the subjects in the study. Manufacturers are
encouraged to submit their clinical protocols to the Council for review prior to the start of clinical
studies.
A. Classical Clinical Caries Studies
Sample Size: A sufficient number of subjects should be enrolled in the study to ensure that
appropriate statistical tests can be performed. Sample size is largely influenced by the
experimental variance in the population, the level of caries incidence and the degree of
effect expected from the test formulation. Justification of sample size which provides
adequate power must be given.
Study Duration: The studies will be conducted for a minimum of two years, three years is
preferable when cavitated carious lesions are measured. Measurements should be taken at
least at baseline (prior to the study), at conclusion of the study, and at an intermediate time
period.
Study Design: Each subject will have a complete oral examination to determine eligibility
for the study. Both genders should participate; the age of the study populations should be
representative of those patients (children are typically used) for whom the product is
intended; the frequency of use of the product should be representative of actual use of the
product in practice; and the user should be instructed in the proper use of the product but
2

Companies should submit at least two clinical studies* of similar design, conducted at different sites (where at least one site is not
under direct control of the sponsoring company), by different investigators and using different study subjects and an appropriate
control**. “Direct control” does not prohibit monitoring of the investigation by the company for legitimate business purposes, as long
as such monitoring does not interfere with the scientific autonomy of the investigators.
*double blind when possible
**as defined in this guideline
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not necessarily supervised. Patients should not be taking medication which might affect
bacterial flora during the course of this study.
Caries Assessments: The caries detection criteria used in a trial should be selected based
upon the outcome(s) of interest. If the claim for the product focuses on preventing “dental
caries”, then cavitated carious lesions should be used as an outcome. If the claim focuses
on preventing “early carious lesions”, then the caries detection criteria should include the
assessment of presence or activity status of early (incipient or non-cavitated) carious
lesions.
Statistical Analysis: Mean group whole mouth scores for caries (DMFT or DMFS) or other
measures of early carious lesions on all surfaces will be compared at baseline, at an
intermediate period, and at the termination of the study with either a parametric or nonparametric test. If more than two groups are being evaluated, appropriate adjustments for
multiple comparison tests (e.g. Bonferonni) should be employed.
B. Early Carious Lesion Clinical Studies
The Council recognizes that research is underway to validate the use of clinical studies on
early carious lesions. Such studies may allow for fewer participants and/or shorter duration
than classic caries studies that measure frank caries.
The Council is willing to consider such early carious lesion clinical studies. However, it is up
to the manufacturer to demonstrate that such studies are valid surrogates for the classic
caries studies.
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