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Revised ANSI/ADA Specification No. 69-2010
Reaffirmed: October 26, 2015

REVISED AMERICAN NATIONAL STANDARD/AMERICAN DENTAL ASSOCIATION SPECIFICATION NO. 69 FOR
DENTAL CERAMIC

The Council on Scientific Affairs of the American Dental Association has approved American Dental Association Specification
No. 69 for Dental Ceramic. This and other specifications for dental materials, instruments and equipment are being formulated
by working groups of the ADA Standards Committee on Dental Products (formerly Accredited Standards Committee MD156 for
Dental Materials, Instruments and Equipment). The Committee has representation from all interests in the United States in the
standardization of materials, instruments and equipment in dentistry. The Council has adopted the specifications, showing
professional recognition of their usefulness in dentistry, and has forwarded them to the American National Standards Institute
with a recommendation that the specifications be approved as American National Standards. The American National Standards
Institute granted approval of ADA Specification No. 69 as an American National Standard on December 6, 2010.

The ADA Standards Committee on Dental Products thanks the members of Working Group 2.20 and the organizations with
which they were affiliated at the time the specification was developed:

Robert Kelly (chairman), UCONN Health Sciences Center, Farmington, CT;
Christopher Chu, Dentsply Ceramco, Burlington, NJ;

Lawrence Gettleman, University of Louisville, KY;

Clyde Ingersoll, CEl Enterprises, Ltd., Tonawanda, NY;

Craig Jolicoeur, The Argen Corporation, San Diego, CA; and

William McLees, National Association of Dental Laboratories, Kent, WA.
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2 Revised ANSI/ADA Specification No. 69-2010
Reaffirmed: October 26, 2015

REVISED AMERICAN NATIONAL STANDARD/AMERICAN DENTAL ASSOCIATION SPECIFICATION NO. 69 FOR
DENTAL CERAMIC

FOREWORD
(This Foreword does not form a part of Revised ANSI/ADA Specification No. 69 for Dental Ceramic).

The previous edition of this specification, ANSI/ADA Specification No. 69-1999, was an adoption of ISO 6872:1995, Dental
Ceramic. This specification is an identical adoption of ISO 6872:2008, Dentistry — Ceramic Materials, which is a revision of ISO
6872:1995. ADA SCDP Working Group No. 2.20 on Porcelain and Metal-Ceramic systems examined the international standard
and found it acceptable for adoption as revised ANSI/ADA Specification No. 69. It cancels and replaces ANSI/ADA Specification
No. 69-1999.

Specific qualitative and quantitative requirements for freedom from biological hazard are not included in this specification, but it is

recommended that, in assessing possible biological or toxicological hazards, reference be made to ANSI/ADA Specification No.
41,1S0 10993-1 and I1SO 7405.
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Addendum to the Foreword for this Reaffirmation:

In 2012, the ADA Standards Committee on Dental Products approved a change in the terminology used
for standards. ADA standards will no longer utilize the term Specification; standards will now be named
as ADA Standards.

With this notice, this ADA Specification is now termed an ADA Standard. Where the term "specification”

is used, it should be considered as "standard." It will be re-named as an ADA Standard in its next
revision.
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Revised ANSI/ADA Specification No. 69-2010 3
Reaffirmed: October 26, 2015

REVISED AMERICAN NATIONAL STANDARD/AMERICAN DENTAL ASSOCIATION SPECIFICATION NO. 69 FOR
DENTAL CERAMIC

1 SCOPE
This standard specifies the requirements and the corresponding test methods for dental ceramic materials for fixed all-
ceramic and metal-ceramic restorations and prostheses.

2 NORMATIVE REFERENCES
The following referenced documents are indispensable for the application of this document. For dated references, only
the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

ISO 1942, Dentistry — Vocabulary
ISO 3696, Water for analytical laboratory use — Specification and test methods

(1SO standards for dentistry are available from the American Dental Association, Department of Standards, 211 E.
Chicago Ave., Chicago, IL 60611 or www.adacatalog.org. I1SO standards are available from the American National
Standards Institute, 25 W. 43rd St., New York, NY 10036 or www.ansi.org).

3 TERMS AND DEFINITIONS
For the purposes of this document, the terms and definitions given in ISO 1942 and the following apply.

3.1  Material

311 Addition ceramic — dental ceramic material that is fired at a reduced temperature and is normally applied to restore
contact points on a dental restoration or prosthesis.

3.1.2  Dental ceramic - inorganic, non-metallic material that is specifically formulated for use, when processed according to
manufacturer's instructions, to form the whole or part of a dental restoration or prosthesis

3.1.3 Dental porcelain — predominantly glassy dental ceramic material used mainly for aesthetics in a dental restoration or
prosthesis

3.1.4 Dentine ceramic - dental ceramic material used to form the overall shape and basic color of a dental restoration or
prosthesis, simulating the natural tooth dentine

3.1.5 Enamel ceramic - dental ceramic material used to overlay either partially or wholly the dentine ceramic and also to form
the more translucent incisal third of a dental restoration or prosthesis, simulating the natural tooth enamel

3.1.6 Flame-sprayed dental ceramic — dental ceramic core or substructure layer formed via the technique of flame spraying

3.1.7 Glass-ceramic (dental) — dental ceramic material formed by the action of heat treatment on a glass, in order to cause
initiation and growth of a wholly or predominantly crystalline microstructure

318 Glass-infiltrated dental ceramic — dental ceramic core or substructure layer, which is porous and is subsequently
densified by the infiltration of specialized glass at elevated temperature
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3.1.9

3.1.10

341N

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.2

3.22

324

Revised ANSI/ADA Specification No. 69-2010
Reaffirmed: October 26, 2015

Glaze ceramic - dental ceramic material that is overlayed and fired at a reduced temperature compared to dentine or
enamel ceramic, to produce a thin coherent sealed surface, the level of gloss being determined by the firing conditions

Liner - dental ceramic material used on all-ceramic substructure forming a layer that provides a background color upon
which dentine or opaceous dentine ceramic can be applied to achieve overall aesthetics

Modelling fluid - liquid with which a dental ceramic powder is mixed, in order to shape or model it into its required form
prior to firing

Opaceous dentine ceramic - dental ceramic material having a higher opacity than a dentine ceramic material, but
which can still be used to contribute to the overall shape and basic color of a dental restoration or prosthesis, simulating
the natural tooth dentine

Opaque dental ceramic - dental ceramic material that, when applied to a metallic substructure in accordance with
manufacturer’s instructions, acts to bond to the metal surface forming a layer that provides a background color and
interface upon which other dental ceramic materials can be applied to achieve overall aesthetics

Shoulder ceramic - dental ceramic material used to form shape and color at the marginal area of the dental restoration
or prosthesis, simulating natural tooth dentine in this area

Stain ceramic - dental ceramic powder or paste that is normally intensely colored and that is formulated to be used
either internally or externally, during the build up of a dental restoration or prosthesis, to simulate details within or on the
surface as are respectively found in natural teeth

Substructure (core) dental ceramic — predominantly polycrystalline dental ceramic material that forms a supporting
substructure upon which one or more layers of dental ceramic or dental polymer material are applied, either partially or
totally, to form a dental restoration or prosthesis

Processing
Air firing dental ceramic - firing of dental ceramics under ambient atmospheric pressure

CAD/CAM dental ceramic — computer aided design/computer aided manufacture (CAD/CAM) procedures to manufacture
a dental restoration or prosthesis normally including the following stages:

1. Adigital scanning procedure of the model or wax-up to produce a 3D data set;

2. Software manipulation of the 3D data set to design the prosthesis;

3. A computer directed machine tool that performs the manufacturing process.

Condensation of dental ceramic — powder process whereby a slurry of dental ceramic powder is vibrated to
compact the powder prior to sintering

Injectable, castable or pressable dental ceramic - dental ceramic material, normally in the form of a pellet or ingot
(often pre-sintered), designed for use in a specialized furnace, which enables the pellet or ingot to be
injected/cast/pressed into a mold, prepared via the lost wax technique
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3.25 Sintering of a dental ceramic - process whereby heat and potentially other process parameters (e.g. pressure and
atmosphere) are applied to a ceramic powder or powder compact, in order to densify the ceramic into its required form

NOTE: “Firing” and “sintering” are used interchangeably in this document (“firing” connotating the application of heat to
drive sintering).

326 Vacuum firing dental ceramic - firing of dental ceramics at reduced pressure (i.e. under vacuum) to yield the required
density and associated aesthetics, especially the degree of translucency

NOTE: Dental ceramics for vacuum firing have a specific particle size distribution to reduce the entrapment of porosity.
3.3  Properties
3.3.1 Class of dental ceramic - classification of a dental ceramic material according to its intended function

3.3.2 Fracture toughness - conventional fracture mechanics parameter indicating the resistance of a material to crack
extension (propagation)

3.3.3 Glass transition temperature — approximate mid-point of the temperature range over which a glass transforms between
elastic and viscoelastic behaviour, characterized by the onset of a rapid change in its coefficient of thermal expansion

334 Glaze (medium) - surface appearance obtained when the gloss is clinically and aesthetically acceptable

4 TYPES, CLASSES AND THEIR IDENTIFICATION
For the purposes of this specification, dental ceramics are designated into two types:
Type I: ceramic products that are provided as powders, pastes or aerosols;
Type Il: all other forms of ceramic products.

Ceramics are divided into six classes according to their intended clinical use according to descriptions in Table 1. If color
is added to a ceramic powder for identification purposes, the color coding given in Table 2 is recommended.
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6 Revised ANSI/ADA Specification No. 69-2010
Reaffirmed: October 26, 2015

Table 1 — Classification of ceramics for fixed prostheses by intended clinical use.
Mechanical and chemical properties
Flexural strength

0} PasuadT] TeTJaiew pajysTJhdod

Chemical solubility
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Class |Recommended clinical indications minimum .
maximum
(mean)
MPa Mg-cm?2
a) Aesthetic ceramic for coverage of a metal
or a ceramic substructure.
1 . o , _ 50 100
b) Aesthetic-ceramic: single-unit anterior
prostheses, veneers, inlays, or onlays.
a)  Aesthetic-ceramic: adhesively cemented,
) Aesthetic-cerami ey 100 a) 100
single-unit, anterior or posterior prostheses.
2 b)  Adhesively cemented, substructure ceramic
for single-unit anterior or posterior 100 b) 2 000
prostheses.
Aesthetic-ceramic: non-adhesively cemented,
3 single-unit, anterior or posterior 300 100
prostheses.

a)  Substructure ceramic for non-adhesively
cemented, single-unit, anterior or posterior
4 prostheses. 300 2000
b)  Substructure ceramic for three-unit
prostheses not involving molar restoration.
Substructure ceramic for three-unit prostheses
involving molar restoration.
Substructure ceramic for prostheses involving four
or more units.

500 2000

800 100

Table 2 - Recommended color coding for the identification of Type | dental ceramic powders.
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Material Color coding
Dentine Pink

Enamel Blue
Fluorescent Yellow

Highly chromatic dentine Orange
Opalescent enamel Blue-green
Modifying enamel (e.g., translucent, clear) Purple

5 REQUIREMENTS
51 Uniformity

The inorganic pigment(s) used to produce the color of a fired dental ceramic and any organic colorants (for color coding)
shall be uniformly dispersed throughout the dental ceramic material and, in powdered ceramic products, no segregation of
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5.2

5.21

5.2.2

523

5.3

5.4

55

6.1

6.2

71

the pigment(s) shall take place when the powder is mixed as described in 7.1.4. Check by visual inspection.
Freedom from extraneous materials
Dental ceramic materials shall be free from extraneous materials, when assessed by visual inspection.

Dental ceramic materials shall not have an activity concentration of more than 1.0 Bgsg-" of uranium -238. Test in
accordance with 7.2.2.

Any colorants used to color code the ceramic powder as listed in Table 2 are recommended to be food quality
organic materials.

Mixing and condensation properties, type | ceramics
When mixed as described in 7.1.4, with water or the modelling fluid recommended by the manufacturer, a dental ceramic
powder shall not form lumps or granules when assessed by visual inspection.

The paste so formed shall be suitable for making the indicated restorations and prostheses by condensation of successive
layers. When the paste is condensed as in 7.1.5, it shall not crack or crumble during drying, as later assessed by visual
inspection.

Physical and chemical properties

The physical and chemical properties of ceramic test specimens tested in accordance with the relevant methods, detailed
for Type | and Type Il ceramics in Clause 7, shall comply with the requirements specified in Table 1. The coefficient of
thermal expansion of the ceramics shall not deviate by more than 0.5 X 106 K-* from the value stated by the manufacturer
[see 8.2.2 d)]. The glass transition temperature of the ceramics shall not deviate by more than 20 °C from the value stated
by the manufacturer [see 8.2.2 d)].

Biocompatibility
See the Introduction for guidance on biocompatibility.

SAMPLING
Type | ceramics
Take a sufficient amount of ceramic to carry out the necessary tests. Where there is more than one shade in a class of

dental ceramic, combine equal quantities of each shade.

Sufficient quantities of essential modelling fluids shall be obtained, if their use is recommended by the manufacturers.
The quantities shall be those recommended by the manufacturer concerned.

Type Il ceramics
All of a material procured for testing in accordance with this specification shall be of the same lot.

TEST METHODS
Preparation of test specimens
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7.1.341

71.3.2

7133

7134

7.1.6

7.2

Revised ANSI/ADA Specification No. 69-2010
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General
For detailed instructions, see the individual test methods.

For Type | specimens (unless otherwise stated or inconsistent with the text) the apparatus detailed in 7.1.3 along with the
conditions for mixing, condensation and firing (7.1.4 to 7.1.6) apply to all test methods.

Components of test specimens, Type | ceramics

The liquid used in the preparation of test specimens shall be water that complies with the requirements for grade 3 water
(see I1SO 3696) or, when applicable, the modelling fluid recommended by the manufacturer of the dental ceramic powder.
The required amount of powder shall be taken from the appropriate pool of powder obtained in accordance with 6.1.

Apparatus for mixing
All apparatus for mixing shall be clean and dry.

Glass slab or mixing palette.

Spatula, made from a material that is not readily abraded by the dental ceramic powder (glass is recommended).
Instruments used for the mixing procedure shall be made of materials that do not contaminate the ceramic material.

Open multipart mold, from which the condensed specimen can be removed without distortion.

Vibration system (vibration table or mechanical brush), capable of vibrating at a frequency of 50 Hz to 60 Hz or in
accordance with the manufacturer’s instructions.

Method of mixing

Combine the water or modelling liquid and the ceramic powder in the proportions recommended by the manufacturer.
Avoid vigorous mixing which will tend to incorporate air bubbles with the paste and, both during and after mixing, examine
for compliance with 5.1 and 5.2.1.

Procedure for specimen fabrication

Overfill the mold (7.1.3.3) with dental ceramic paste, and vibrate. When excess liquid appears at the free surface of the
specimen, place a paper tissue (or similar absorbent material) on the surface of the specimen, and remove the excess
liquid continually by replacing the tissue as soon as it becomes saturated with liquid. Continue vibration and absorption
until no further liquid can be removed, and then level the free surface of the condensed specimen by means of a suitable
instrument (a bevelled glass microscope slide is ideal for this purpose). After removing the specimen from the mold, place
it on a firing tray, dry it and check for compliance with 5.3.

NOTE: Other forming methods, such as dry pressing, are acceptable for specimen fabrication.

Firing

Position the specimens in the furnace so that they will be uniformly fired, and on a substrate to which they will not
adhere and from which there will be no pick-up of material. Obtain guidance from the manufacturer for the firing of test

specimens. These specimens shall be fired according to manufacturer's instructions so that their final density and thermal
history is representative of that found for indicated restorations or prostheses.

Radioactivity of dental ceramic
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