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Abstract
Am inprovment in prosthetic dentistry which allows a porcelain veneer facing to be permanently affixed
directly to a natural or virgin tooth without significant grinding or reduction of the tooth surface. The
improvement consists in a method, and the product produced thereby, of chemically etching a selected
portion of a porcelain veneer facing, which is thereafter directly affixed to an acid-etched natural or
virgin tooth surface by a suitable bonding composition. A selected portion of the porcelain veneer is
covered by a layer of a waxy protective material and the facing is thereafter contacted with a
hydrofluoric acid solution of controlled concentration under controlled time and temperature conditions
so as to partially dissolve or etch the unprotected portion of the facing. The porcelain veneer facing is
thereafter capable of being bonded directly to an acid-etched natural or virgin tooth with great strength
and durability.
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Claims

Having described the invention, what is claimed is:
1. A method of etching a porcelain veneer facing for use in prosthetic dentistry to improve the adhesion
thereof to a natural or virgin tooth of a dental patient, which method comprises:
forming a porcelain veneer facing of the desired shape and form;
covering the portions of said porcelain veneer facing which will be visible in the patient's mouth with a
protective waxy material which has a strong affinity for porcelain and is impervious to acid:
contacting said porcelain veneer facing with an aqueous acidic solution for a period of time sufficient to
effect a reaction between said solution and said porcelain veneer facing to produce an etching on the
unprotected areas of said porcelain veneer facing; and
removing said protective waxy material from said porcelain veneer facing.
2. The method as recited in claim 1 wherein the partially covered porcelain veneer facing is immersed in
an aqueous solution of hydrofluoric acid.
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3. The method as recited in claim 1, including the step of immersing the etched porcelain veneer facing
in an ice water bath to facilitate removal of the waxy protective material.
4. A dental prosthesis comprising an acid-etched porcelain veneer facing produced by the method of
claim 1.
5. A method as claimed in claim 1, including the steps of:
acid-etching the surface of the natural or virgin tooth which is to receive the etched porcelain veneer
facing;
applying a bonding composition to at least one of said etched porcelain and said etched tooth surfaces;
and
adhering the etched surface of said porcelain veneer facing directly to the etched surface of said natural
or virgin tooth by said bonding composition.
6. The method as claimed in claim 2, wherein the hydrofluoric acid concentration in said solution is
preferably between about 10% to 15%.
7. A dental prosthesis comprising an acid-etched porcelain veneer facing produced by the method of
claim 2.
8. The method as claimed in claim 5, wherein said bonding composition is light curable.
9. The method as claimed in claim 5, wherein said bonding composition is self-curable.
10. The method as claimed in claim 5, wherein the surface of said natural or virgin tooth is etched by
contacting said tooth surface with a dilute solution of phosphoric acid.
11. The method as claimed in claim 5, wherein said hydrofluoric acid concentration is about 12%, said
solution is at room temperature and said porcelain veneer facing is contacted with the hydrofluoric acid
solution for a period of time of from about 12 to about 15 minutes.
12. The method as claimed in claim 5, wherein said hydrofluoric acid concentration is about 12%, said
porcelain veneer facing and said hydrofluoric acid solution are contained in a sealed vessel at room
temperature and said vessel is immersed in an ultrasonic agitation bath for a period of about 10 minutes.
Description

BACKGROUND AND OBJECTS OF THE INVENTION
1. Field of the Invention.
The present invention relates to an improvement in prosthetic dentistry. More particularly, the invention
relates to the art of forming an acid-etched surface on a porcelain veneer facing using an aqueous acidic
solution and subsequently forming a product comprising a porcelain veneer facing bonded directly to a
natural or virgin tooth without requiring the conventional grinding and capping procedures and without
requiring significant reduction of the tooth surface.
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2. Description of the Prior Art.
At the present time, probably the most common technique for covering a discolored or disfigured tooth
is to grind the tooth down to a stub or post and then affix a tooth "cap" onto the post, the cap often
consisting of porcelain bonded to gold. This technique, however, is undesirable, particularly in the case
of children, because it requires that the natural or virgin tooth largely be removed in its preparation for
receipt of the cap.
In attempt to overcome the disadvantages of grinding, certain plastic shells have been used to cover
discolored or disfigured teeth. The most common commercially used plastic materials for modifying an
individual's tooth arrangement or disfigurement have been various types of thermoplastic resins. These
materials usually come as ready-to-use plastic shells which slip over the patient's tooth and are attached
thereto by a suitable adhesive after acid-etching the virgin or natural tooth surface. Alternatively, the
plastic resin material has been applied as a loose composite medium which is grossly applied to the
tooth surface and thereafter ground, shaped and polished in the oral chamber. These plastic materials,
however, suffer from many other disadvantages, such as their tendency to absorb water, discolor, wear
down and cause gum tissue irritation. Consequently for example, the use of plastic shells or veneer
facings has been primarily restricted to the relatively short term requirements of covering discolorations
in the "baby" teeth of small children.
Porcelain has long been considered the ideal material for preparing prosthetic dental devices since it is
the material which most closely resembles natural or virgin teeth. However, because of the extreme
surface imperviousness of porcelain, it has heretofore been unknown, and thought to be impossible, to
securely fix a porcelain veneer facing to a natural or virgin tooth. In particular, it has heretofore been
found that the conventional methods of acid-etching or grinding down of the natural tooth were
unsatisfactory because the porcelain veneer facing tended to slip off and become dislodged when
subjected to a normal amount of masticatory stress.
Prior to the instant invention, it was not known how to etch porcelain. Although it has been previously
known to acid-etch metal, that has been done through an electronic process, which cannot be used with
porcelain, a highly insulative material. Heretofore, it was thought porcelain could not be chemically
etched and that it would be necessary to in some, as yet unknown, way adapt the acid-etching process
for use with porcelain.
The present invention overcomes the deficiencies of the prior practices by the discovery of a method for
chemically etching the surface of a porcelain veneer facing which is to be affixed to a tooth, whereby the
porcelain facing may be bonded directly to an acid-etched natural or virgin tooth surface by
conventional bonding techniques, resulting in a porcelain veneer on a natural tooth with a much stronger
and longer lasting bond than was heretofore known or thought possible.
3. Objects of the Invention.
It is therefore a principal object of the present invention to provide a porcelain veneer facing which may
be securely affixed to a natural or virgin tooth without significant grinding or reduction of the tooth
surface.
Another object of the present invention is to provide a method for acid-etching a selected portion of a
porcelain veneer facing.
Another object of the present invention is to provide a method for dental prosthesis comprising a
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porcelain veneer facing securely affixed directly to a natural or virgin tooth surface by a bonding
composition.
Another object of the present invention is to eliminate the shortcomings of the previously conventional
techniques for "capping" a discolored or disfigured natural or virgin tooth.
Objects and advantages of the invention are set forth in part herein and in part will be obvious herefrom,
or may be learned by practice with the invention, the same being realized and attained by means of the
instrumentalities and combinations pointed out in the appended claims.
The invention consists in the novel products, arrangements, combinations, steps, processes and
improvements herein shown and described.
DESCRIPTION OF THE PREFERRED EMBODIMENT
In accordance with the present invention it has been surprisingly discovered that a porcelain veneer
facing surface can be chemically etched by contacting the porcelain veneer facing with an aqueous
acidic solution of predetermined concentration at a predetermined temperature for a predetermined
period of time.
As preferably embodied, and the only known acid to date which will chemically etch porcelain, the
aqueous acidic solution of the invention is hydrofluoric acid. Hydrofluoric acid has been found to
produce highly satisfactory results and is therefore set forth as the preferred mode of carrying out the
invention. It has been found that certain other well known acids have little or no effect on porcelain,
including nitric acid, hydrochloric acid and phosphoric acid. Nevertheless, it is believed that other acid
solutions may be found to etch porcelain with satisfactory results and it will be understood that such
solutions are within the scope of the present invention.
As here preferably embodied, the operating conditions for the use of the aqueous hydrofluoric acid
solution include the use of a solution which has an acid concentration in the range of between about 1015% for approximately 12 to 15 minutes at room temperature.
The rate of attack of the acid-etching bath on the unprotected portions of the porcelain is dependent on
such factors as the concentration of the acid solution, the time of application of the acid-etching solution
to the porcelain surface, and the temperature at which the bath is operated. Particularly good results have
been obtained with solutions containing an acid concentration of approximately 12%.
In an alternative preferred embodiment of the invention, the aqueous acid-etching solution is contained
in a sealed vessel which is immersed in an ultrasonic bath so as to agitate the solution during etching. It
has been found that the use of ultrasonic agitation substantially increases the rate of acid attack on the
porcelain, reducing the required time to about 10 minutes at room temperature where the acid
concentration is approximately 12%.
In the practice of the present invention, a matrix for each individual tooth that is to be bonded to the
acid-etched porcelain veneer facing is made on a model provided by the dentist or poured by the
laboratory in an impression made by the dentist.
The basic component of the model consists of cast stone preferably treated with shellac, cyanoacralate
solution or other equivalent material to prevent the porcelain veneer facing from becoming dehydrated
and attached thereto. In the preferred practice, the matrix which covers the cast stone model is a very
thin layer of dead soft platinum having a thickness in the range of from about 0.005 to about 0.015
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inches. It is generally preferred to use a platinum sheet having a thickness on the order of 0.01 inches.
Here too, however, it will be understood that any equivalent metal may also be used, such as palladium
or gold, which will be apparent to persons of ordinary skill in the art.
Once the platinum matrix is prepared and put in place it functions as a base on which a porcelain veneer
facing of the desired shape and form may be built. In preparing the porcelain veneer facing, a vacuum
fired commercially available dental porcelain may be used, which conventionally are either of a low
fusing grade (m.p. 1800.degree. F.) or a high fusing grade (m.p. 2300.degree. F.).
Upon completion of the build-up, the platinum matrix together with the porcelain veneer facing is
carefully removed from the cast stone mold and is preheated at a temperature of about 1000.degree. F. to
about 1200.degree. F. for a time of from about 10 minutes to about 12 minutes. The preheated build-up
is then fired, preferably following the procedures recommended by the manufacturer of the particular
porcelain material being used.
Once the firing cycle is completed the porcelain veneer facing is allowed to cool. Using conventional
methods well known to persons of ordinary skill in the art, the porcelain veneer facing is shaped and
brought to the desired final form and thereafter stained and glazed. The platinum matrix is then removed
from the porcelain veneer facing and the feather edge of the porcelain is then preferably slightly buffed
to remove any possible sharp edges.
The glazed portion of the porcelain veneer facing which is not desired to be acid-etched is then protected
by some suitable masking material, preferably wax, which has a strong affinity for the porcelain and is
impervious to the action of the hydrofluoric acid-etching bath. The thickness of the waxy protective
layer preferably is on the order of about 1 mm. By this method, only those areas of the porcelain veneer
facing which are to be affixed to the patient's tooth are acid-etched.
In general, the etching process of the present invention as preferably embodied comprises the step of
contacting selected portions of the porcelain veneer facing to be acid-etched with a dilute solution of
hydrofluoric acid at room temperature and for a period of time sufficient to produce the desired acidetched surface. The preferred method of application in forming an acid-etched porcelain veneer facing is
immersion. As previously mentioned, preferred conditions for producing the desired acid-etched surface
include the use of a hydrofluoric acid solution having a concentration of about 12% for a time of
between about 12 to 15 minutes. Of course, as will be apparent to persons of ordinary skill in the art,
commercially satisfactory acid-etched surfaces may be obtained in shorter reaction times with etching
solutions containing relatively higher acid concentration.
As also previously mentioned, in the preferred practice of the present invention, the acid-etching
solution is contained in a sealed vessel which is immersed in a conventional ultrasonic bath so as to
accelerate the etching process.
Advantageously, and as here preferably embodied, following completion of the etching step, the process
of the present invention also includes the step of immersing the porcelain veneer facing in an ice water
bath having a temperature of about 34.degree. F.-38.degree. F. for a period of time of between about one
and two minutes so as to cause the waxy layer covering the glazed portion of the veneer facing to
become brittle. Upon completion of the ice water immersion step the waxy layer can be easily removed
from the porcelain veneer facing by scraping with a surgical blade or other suitable instrument.
At this point, the partially acid-etched porcelain veneer facing is ready for application to the patient's
tooth. Prior to such application, the surface of the natural or virgin tooth to be covered is acid-etched by
conventional prooedures, in which the tooth is swabbed or brushed with a dilute solution of phosphoric

http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnet...

6/12/2007

United States Patent: 4632660

Page 8 of 8

acid, usually on the order of a 30-40% concentration. In most cases, no grinding or other tooth
preparation procedure is required. Where some tooth preparation is required, only minimal tooth
reduction should be necessary.
The surface of the porcelain veneer facing which has been acid-etched can be permanently and securely
affixed directly to the patient's tooth with the use of a suitable dental bonding composition.
Advantageously, the bonding composition may comprise either a light curable composition, such as
"Ultra-Bond", available from the Den-Mat Corporation, Santa Maria, Calif. or a self-curable
composition, such as "Concise", available from the 3M Company, Minneapolis, Minn. Each of these
compositions has been found to provide highly satisfactory results, although the light curable
compositions are believed more advantageous because they are somewhat easier for the dentist to
handle. Other equivalent bonding compositions may also be used with equally satisfactory results, as
will be apparent to persons of ordinary skill in the art.
It will be understood from the foregoing description that the process and product of the present
invention has unusual and important commercial significance. It has not heretofore been known how to
directly affix a porcelain veneer facing to the natural or virgin tooth. Using the surprisingly simple
process of the present invention and commercially available materials, it has been unexpectedly found
that a porcelain veneer facing can be selectively acid-etched and thereafter permanently and securely
bonded directly to the natural tooth after acid-etching of the tooth by means of conventional procedures.
Since the process and advantages of the present invention may be readily understood from the foregoing
description, further explanation is believed to be unnecessary. However, since numerous modifications
will readily occur to those skilled in the art after a consideration of the foregoing specification, it is not
intended that the invention be limited to the specific embodiments disclosed herein, but includes all
suitable modifications and equivalents which fall within the scope of the appended claims.
*****
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