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Evolution of Standards in Dentistry

• Where have we been?

• Where are we now?

• Where are we going?

• Real question is…
Why are standards important? 

• Simple answer:  standards affect how dental and 

medical products are sold around the world

• May affect how R&D approaches development of 

new products by not limiting composition and 

other design factors and by clearly defining 

clinically relevant requirements for a product
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Where Have We Been?

• 1928 –at the request of the war 

department the ADA in conjunction with 

the federal government began 

developing dental specifications at the 

National Bureau of Standards

• 1953 to 1970 – the Dental Materials 

Group of the International Association of 

Dental Research served as an advisor 

to the ADA in the development of 

specifications

• 1970 to present – ADA has developed 

specifications through standards 

committees

• 2000 – ADA was approved as an ANSI 

Accredited Standards Organization
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Where have we been?(Standards Committees)

ADA Standards Committee on 

Dental Products

SC1 Restorative and Orthodontic 

Materials

SC2 Prosthodontic Materials

SC3 Dental Terminology

SC4 Instruments

SC5 Infection Control, Barrier and 

Safety Products 

SC6 Equipment

SC7 Abrasives and Oral Hygiene 

Devices 

SC8 Dental Implants

SC9 CAD/CAM in Dentistry

• The ADA Standards Committee 

on Dental Products (SCDP) is 

comprised of 9 subcommittees 

and 60+ working groups

• The ADA SCDP has 41 voting 

members and 1 liaison member 

from 26 organizations

• The working groups are 

comprised of volunteers from the 

profession, industry, academia, 

and government
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Example of SC
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Where have we been?

• As a result of the war department’s request to investigate dental 

amalgam, the first ADA specification was Specification No. 1 “Alloy for 

Dental Amalgam”

• The procedure used to develop this specification was to test the 

properties of amalgam alloys that were performing successfully at the 

time and use these values as requirements in the specification

 Composition

 Diametral strength, dimensional change 5 min to 24 hrs, flow

 Working qualities and foreign material

• Vertical Standard – a standard where composition or some other design 

factor (e.g., mech. prop.) is included

 Based on materials in successful use at the current time

 Revisions based on new research on materials and/or test methods

 Directive was new clinically successful materials that did not meet 

requirements resulted in a new spec. or revision to existing spec.
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ANSI/ADA No. 1
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Where are we now? FDA
• The Food and Drug Modernization Act of 1997 amended 

the Food, Drug, and Cosmetic Act to allow the U.S. Food 

and Drug Administration (FDA) to recognize and use 

consensus standards in its review process of medical 

devices

• There are 18 ANSI/ADA Standards recognized by FDA 

under Section 514(c) of the Food and Drug Modernization 

Act along with 26 ISO/TC 106 dental standards*

• Dental products manufacturers may use FDA-recognized 

ANSI/ADA and ISO standards to meet 510(k) requirements

*Accessed on 1/18/2017 https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm

 Actually more because many ANSI/ADA Standards are identical 

adoptions of ISO standards

 When there is difference, provide reasoning for FDA to approve 

national standard
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Where are we now? 

• The European Union through its standards organization 

(CEN, European Committee for Standardization) agreed to 

accepts standards developed by ISO TC 106 on Dentistry

• But…..CEN objected to a number of the standards and 

requested ISO TC 106 consider changing from vertical to 

horizontal standards

• 2000 - ADA SCDP formed an Ad Hoc group to investigate 

the consequences of changing from Vertical to Horizontal 

Standards
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Where are we going?  Performance Standards 

• Vertical Standard – a standard where composition or some other design 

factor (e.g., mechanical properties) is included

• Horizontal Standard – no composition requirements and provides 

requirements for successful use (that is, safe and efficacious) of a 

product for a particular application.

 Example is ANSI/ADA Standard No. 27 

Polymer-Based Restorative Materials
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Where are we going?  Performance Standards 

• Horizontal Standard – no composition requirements and 

provides requirements for successful use of a product for a 

particular application. Problem is the following:

• Performance Standard – provides 

requirements for safe and efficacious 

use of a product for a particular 

application based on clinically 

relevant test methods

 Test requirements are still for the most part based on existing products

 Many of the tests lack Clinical Relevance

• 2007 – “Technical Report for a Road 

Map to Performance Standards”

 Shouldn’t matter if it is metal or polymer. Just want to restore tooth.

 STILL WORKING ON THIS!
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ANSI/

ADA
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ADA Research & Standards Department 

• Why does the ADA have a Research 

Group working on Standards?

• How does this Group support ADA 

Standards and Testing?

• How do ASTM Standards work with 

ANSI/ADA and ISO Dental Standards?

• What about ASTM Material Test Methods 

for Assessing Corrosion?
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ADA Research & Standards Department 

• Basic Research of 

Dental Materials and 

Products
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ADA Research & Standards Department 

• Evaluation of Dental 

Materials and Products

Equipment

Instruments

Materials 
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ADA Research & Standards Department 

• Develop Novel Test Methods 

and Equipment for Standards

Development and Product 

Evaluations
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ADA Research & Standards Department 

• Support ADA Standards 

Development and Testing



© 2014 American Dental Association,  All Rights Reserved 18

ADA Research & Standards Department 

• Support ADA Seal of Acceptance 

Product Testing and the ADA 

Professional Product Review
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ASTM Standards used in ANSI/ADA and ISO Standards

• ASTM F2082 – Standard Test Method for 

Determination of Transformation 

Temperature of Nickel Titanium Shape 

Memory Alloys by Bend and Free Recovery
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ASTM Standards used in ANSI/ADA and ISO Standards

• ASTM D256 – Standard Test Methods for 

Determining the Izod Pendulum Impact 

Resistance of Plastics

Tinius Olson Impact Tester Model 504 

with ASTM D 256 Striker
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ASTM F 2129

• ASTM F 2129 – Standard Test Methods 

for Conducting Cyclic Potentiodynamic

Polarization Measurements to Determine 

the Corrosion Susceptibility of Small 

Implant Devices

• Illustration shows a typical test set-up 

for conducting cyclic potentiodynamic

polarization measurements. It includes 

a high impedance potentiostat that is 

used to control the potential of the test 

specimen, while the resulting current is 

measured. This is done by using a 3-

electrode electrochemical cell:

1. Working electrode, WE (test sample)

2. Counter electrode, CE, such as high 

purity platinum or vitreous carbon 

3. Reference electrode, RE, such as 

standard hydrogen electrode (in practice 

usually use a secondary electrode such 

as saturated calomel electrode
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ASTM F 2129

• The picture shows a polarization curve 

for an ASTM F75 CoCrMo alloy

1. As the potential increases above the 

zero current potential (Ezc, the 

potential at which the current reaches a 

minimum during the forward scan), 

some critical current density for 

passivity (Jp) is achieved, and above 

this potential the current density 

practically stays the same, until some 

critical potential is reached.

2. The point on the curve where the 

current density again increases with 

potential is the Breakdown potential, 

Eb. 

3. Eb = Breakdown or Critical pitting 

potential – the least noble potential at 

which pitting or crevice corrosion or both 

will initiate and propagate

4. An increase in the resistance to pitting 

corrosion is associated with an increase 

in Eb
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ASTM F 2129

5. On the reverse scan (down scan), the 

potential at which the reverse scan 

intersects the forward scan at a value that 

is less noble than Eb is the Protection 

potential, Ep.

6. Below Ep, existing pits will not grow 

(F2129 Appendix). 

7. The magnitude of the hysteresis between 

the up and down scans is Eb-Ep, which is 

considered to be a measure of how 

resistant the material is to crevice 

corrosion (F2129 Appendix)

8. If Eb-Ep is minimal, then the material is 

very resistant to crevice corrosion 

(F2129 Appendix).



© 2014 American Dental Association,  All Rights Reserved 24

ASTM F 2129

• Some of the test parameters for the 

polarization curve shown in the picture 

deviate from the test procedure in 

ASTM F 2129. 

1. F 2129 specifies the use of a saturated 

calomel electrode for a reference 

electrode. In this test, a silver/silver-

chloride electrode was used. However in 

the next revision this will be changed to 

read similar to F3044: “If another standard 

electrode is used (for example, Ag/AgCl), 

data should be adjusted so that it is 

reported with respect to SCE.

2. F2129 specifies a scan rate of either 

0.167 mV/s or 1 mV/s. In this test, a scan 

rate of about 1.5 mV/s was used. F2129 

has the following note: “…the scan rate 

may affect the breakdown potential of the 

device and the shape of the passive 

region of the polarization curve. 

Comparisons should not between test 

results using different scan rates, even if 

all other experimental parameters are held 

constant.”
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ASTM F 2129

• Some of the test parameters for the 

polarization curve shown in the picture 

deviate from the test procedure in 

ASTM F 2129. 

3. F2129 specifies the test specimen be 

placed in a deaerated simulated 

physiological solution. However, in this 

study, an aerated solution was used. The 

Appendix of F 2129 states that 

“Deaerating the solution with nitrogen gas 

before and during the test will lower the 

concentration of dissolved oxygen in the 

solution. This condition is necessary for 

the determination of the critical 

potentials Eb and Ep, if the actual values 

are close to or lower than the rest 

potential in the presence of oxygen…”. 



© 2014 American Dental Association,  All Rights Reserved 26

ASTM F 2129

• BOTTOMLINE:

1. Details are very 

important in these types 

of tests.

2. It should be remembered 

that this is a screening 

test with a great deal of 

historical data in the 

literature and possessed 

by companies using this 

method. It does NOT 

replicate conditions in 

vivo. 
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