PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification S :

A61C 13/00 Al

(11) International Publication Number:

(43) International Publication Date:

WO 94/07429

14 April 1994 (14.04.94)

(21) International Application Number: PCT/US93/09241

(22) International Filing Date: 29 September 1993 (29.09.93)

(30) Priority data:

07/954,533 29 September 1992 (29.09.92) US

(71) Applicant: DENTAL DESIGN SYSTEMS INTERNA-
TIONAL, INC. [US/US]; 139 North County Road,
Suite 18, Palm Beach, FL 33480 (US).

(72) Inventor: GINSBURG, Stephen, J. ; 9 Everett Street, Wel-
lesley, MA 02181 (US).

(74) Agents: KRASS, Allen, M. et al.; Krass & Young, 3001 W.
Big Beaver, Suite 624, Troy, MI 48084 (US).

(81) Designated States: CA, JP, European patent (AT, BE, CH,
DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT,
SE).

Published
With international search report.

(54) Title: METHOD OF PRODUCING AND FITTING COMPLETE DENTURES

(57) Abstract

A thermally deformable denture base (10) adapted to be fitted to an edentulous ridge and the surrounding tissue surfaces
and a method of producing and fitting complete dentures incorporating the thermally deformable denture base. The denture base
(10) has an inner surface (12) and an outer surface (14) and is formed by a molding process from a doughy methacrylate polymer
powder in a 1:3-3.5 ratio. When heated to a temperature above about 135 °F, the denture base is malleable and may be molded in
the mouth of a patient to attain an approximation of the tissue surfaces. The denture base (10) may be incorporated into a com-
plete denture by curing an unpolymerized resin material denture liner to the inner surface (12) of the denture base (10) and affix-

ing teeth to the outer surface (14) of the denture base.




Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

applications under the PCT.

AT
AU
BB
BE
BF
BG
BJ

BR
BY
CA
CF
CG
CH
Cl

CcM
CN
Cs

cz
DE
DK
ES

F1

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria
Benin

Brazil

Belarus
Canada
Central African Republic
Congo
Switzerland
Cate d’lvoire
Cameroon
China
Czechoslovakia
Czech Republic
Germany
Denmark
Spain

Finland

FOR THE PURPOSES OF INFORMATION ONLY

FR
GA
GB
GN
GR
HU
IE
IT
JP

KR
KZ
LI
LK
LU
LV
MC
MG
ML
MN

France

Gabon

United Kingdom
Guinea

Grecce

Hungary

Ireland

Ttaly

Japan
Democratic People’s Republic
of Korea
Republic of Korea
Kazakhstan
Liechtenstein
Sri Lanka
Luxembourg
Latvia

Monaco
Madagascar
Mali

Mongolia

MR
MW
NE
NL
NO
NZ
PL

RO
RU
Sb
SE
S1

SK
SN
TD
TG
UA
us
uz
VN

Mauritania
Malawi

Niger
Netherlands
Norway

New Zealand
Poland

Portugal
Romania
Russian Federation
Sudan

Sweden
Slovenia

Slovak Republic
Senegal

Chad

Togo

Ukraine

United States of America
Uzbekistan

Vict Nam




WO 94/07429 PCT/US93/09241

10

15

20

25

METHOD OF PRODUCING AND FITTING COMPLETE DENTURES

Field of the Invention

This invention relates generally to the field‘of
dentures and more particularly to a thermally deformable
denture base adapted to be fitted to an edentulous ridge
and a method of producing and fitting complete dentures

incorporating the base.

Description of the Related Prior Art

Molding and flasking methods and techniques for
producing conventional dentures are well known in the prior
art. However, the preparation of conventional customized
dentures is an expensive, time-consuming process, requiring
multiple visits to an experienced dentist and extensive
preparation in a dental laboratory. Often, people forego
obtaining conventional dentures for financial reasons,
because they are physically unable to go to a dentist, or
because they live in remote areas that do not have access
to a qualified dentist.

Partially prefabricated or modular dentures are
known in the prior art as economical substitutes for
conventional dentures. Unlike conventional dentures,
modular dentures utilize prefabricated components, e.g.
prefabricated denture bases with imbedded teeth, to
decrease both the number of visits to the dentist and the
cost of making the denture. For example, U.S. Patent No.

4,184,253 issued to Tureaud discloses a prosthetic preform
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comprised of a hard base into which the posterior
prosthetic teeth are molded, with the anterior prosthetic
teeth being mounted in a waxy material contained in
cavities in the hard base.

Prefabricated modular denture components are
typically manufactured in small, medium, and large sizes
and provide a variety of different tooth shapes and colors
to choose from. The modular denture eliminates several
steps in the denture preparation and both time and money
are saved by eliminating multiple visits to the dentist for
precise measurements and repeated fittings.

Despite the economic advantages of a modular
denture, the fit and aesthetic appearance of the modular
denture is not always satisfactory to the wearer. For
example, most modular dentures come with the teeth already
positioned in the denture base. Depending on the selection
available to the dentist, the color and shape of the teeth
may not be optimal for the patient. In addition, due to
the properties of the denture base material, the
previously-imbedded teeth make positioning the modular
denture on the patient's edentulous ridge difficult.
Furthermore, the denture base material often has a tendency
to revert back to its originally molded shape, destroying
the fit and comfort of the modular denture and making
customization difficult. U.S. Patent No. 4,175,322 issued
to Tureaud attempts to solve the latter problenm by
segmenting the denture base to allow for adjustment during

fitting.
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Accordingly, there is a need in the art for an
economical denture base that is constructed of a iaterial
that has properties which enable it to be suitablé for
either (1) the satisfactory manipulation of previously-
imbedded teeth without reverting back to its originally-
molded shape or requiring segmentation of the base or (2)
the affixation of a customized arrangement of teeth, thus
providing the aesthetic benefits of a customized
conventional denture without the inconvenience of numerous

office visits and expense.

Summary of the Invention

Disclosed and claimed herein is a thermally-
deformable denture base configured to approximate an
edentulous ridge and the surrounding interior contours of
a patieﬁt's mouth. The inner surface of the denture base
is adapted to be coated with a polymerizable liner to
intimately conform to the details of the edentulous ridge
and the surrounding tissues of the patient's mouth. The
outer surface is adapted to support a rigid horseshoe of
teeth. The denture base is formed by a dental molding
process from a doughy mixture comprising 1 part by weight
of a plasticized liquid monomer and 3-3.5 parts by weight
of a methyl methacrylate polymer powder. The disclosed
denture base material is deflectably deformable at a
temperature above about 135 F and enables the denture base
to cure in a patient's mouth in an impression-taking
position without distorting the impression recess upon

removal from the mouth. The teeth may be affixed to the
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denture base either before or after the denture base has

been finally fitted to the patient's mouth.

Brief Description of the Drawings

FIGURE 1 is a front perspective view of a denture
base configured to approximate an edentulous maxillary
ridge;

FIGURE 2 is a flow chart illustrating the steps
in the method of producing the denture base of the present
invention and incorporating the denture base into a
complete modular denture; and

FIGURE 3 is a flow chart illustrating the steps
in an alternate method of producing the denture base to a
patient's mouth and incorporating the denture base into a

complete modular denture.

Detailed Description of the Invention

Referring now to the drawings and, in particular
to Figure 1, there is shown a denture base 10 having an
inner surface 12 and an outer surface 14. The denture base
10 is configured to approximate the edentulous ridge and
the surrounding interior contours of the tissue surfaces of
a patient's mouth. The inner surface 12 is adapted to be
coated with a polymerizable liner to intimately conform to
the details of the tissue surfaces so that the denture base
accurately and comfortably fits the patient's mouth. The
outer surface 14 of the denture base 10 is adapted to
support a rigid horseshoe of teeth. The properties of the

denture base 10 of the present invention are such that it
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is rendered malleable at approximately 135 F thereby
allowing the base to be molded in the mouth of a patient to
attain an approximation of the tissue surfaces therein.
Although the denture base 10 shown in Figure 1 is for the
maxillary edentulous ridge, it is understood that the
present invention is equally applicable to a denture base
for the mandibular edentulous ridge.

Referring now to Figure 2, steps 1 through 7 of
the flow chart illustrate the method of preparing the
denture base mixture and molding the mixture in a standard-
sized denture base mold to form the denture base 10. My
U.S. Patent No. 4,361,528, incorporated herein by
reference, discloses a method of making a dental impression
tray from a thermally-deformable material substantially
identical to the material used in the present invention.
However, unlike the denture base 10 of the present
invention, the dental impression tray is used only in an
intermediate step in the preparation of a complete denture;
it is not part of the final permanent denture unit.

In step 1 of Figure 2, one part by weight of a
plasticized methyl methacrylate liquid monomer is mixed
with 3-3.5 parts by weight of a methyl methacrylate polymer
powder. In the preferred mixture, the plasticized methyl
methacrylate liquid monomer is a mixture of 45-55% by
weight of a methyl methacrylate liquid monomer and 45-55%
by weight of a suitable liquid plasticizer such as diethyl
phthalate. Also in the preferred mixture, the methyl
methacrylate polymer powder has an average molecular weight

of at least 650,000. Esschem Company, a Division of
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Sartomer Industries, Inc., P.0O. Box 56, Essington,
Pennsylvania 19029 sells a suitable methyl methacrylate
monomer as stock number 901 S 0000, a suitable plasticizer
as stock number 927 S 0000, and a suitable methyl
methacrylate polymer powder as Type 139 Standard Denture
Polymer. 1In steps 2 and 3, the mixture is allowed to reach
a doughy state and then to cool.

In steps 4 through 7, the doughy mixture is
molded to approximate an edentulous ridge and the
surrounding interior contours of an oral cavity. An
appropriately sized portion of cooled doughy mixture is
placed in each denture base mold. The denture base molds
are then heated for approximately four to eight minutes at
a temperature of 145-155 C and a pressure of 1000-2000 psi.
After heating, the denture base molds are cooled for
approximately four to eight minutes at a temperature of 45-
60C and a pressure of 1000-2000 psi. The cooled denture
bases 10 are then removed from the molds.

In steps 8 through 16, the resultant molded
denture base 10 is fitted to a patient's mouth and
incorporated into a complete modular denture. The dentist
selects an appropriately-sized denture base 10 and renders
it malleable by heating it to approximately 135 F by, for
example, dipping the denture base 10 into a warm water
bath. The warm denture base is then inserted into the
patient's mouth and pressure is gently applied to attain a
close approximation of the edentulous ridge and the
surrounding interior contours of the oral cavity. After

this initial fitting, the denture base is removed from the
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patient's mouth. The properties of ' the denture base
material are such that the base 10 is able to maintain its
fitted configuration after removal from the patient's mouth
without reverting back to its originally molded shape.

Referring now to step 11 in Figure 2, an
unpolymerized resin material denture liner is provided to
line the inner surface 12 of the denture base 10. The
denture liner may be hardened through polymerization by
any of a variety of methods including light, heat, or
chemicals. The bonding of the denture liner to the
hardened denture base 10 described herein sufficiently
fixes the denture base 10 such that it is not distorted
when the patient places hot foods or liquids in his or her
mouth.

The denture liner is required to create and
maintain a detailed intimate impression of the interior
tissue surfaces of the patient's edentulous ridge and the
surrounding interior contours of the mouth. To this end,
the lined denture base is reinserted into the patient's
mouth. The patient is guided into a proper centric
position and the vertical dimensions of occlusion are
checked. Pressure is applied to the lined denture base 10
and a detailed impression of the tissue surfaces is
created. Upon removal from the patient's mouth, the liner
is allowed to partially cure and, if necessary, the denture
base 10 may be reinserted in the patient's mouth for
additional adjustments. When the dentist and the patient
are satisfied with the impression and fit of the denture

base 10, the denture base liner is cured and hardened.
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In the ©preferred method, a light-curing
unpolymerized resin material is provided to 1line the
denture base 10. Light-curable resins provide greater
definition and give the practitioner infinite working time
to perfect the fit of the liner. TRIAD®, a light-curing
resin material manufactured by Dentsply International Inc.,
570 West College Avenue, P.O. Box 872, York, Pennsylvania
17405-0872, is particularly suited for lining the denture
base 10 of the present invention. Details pertaining to
the handling and curing of TRIAD® are set forth in the
literature commercially distributed with the product and in
U.S. Patent Nos. 4,711,913 and 4,863,977, all incorporated
herein by reference.

The final step shown in Figure 2 is the step of
affixing the teeth to the outer surface 14 of the denture
base 10. One method of affixing the teeth comprises the
steps of applying wax to the outer surface 14 of the
edentulous ridge of the denture base 10, positioning the
selected teeth in the wax to fit the requirements of the
patient, and replacing the wax with a hard bar of acrylic
using a conventional dental flasking process.

In an alternative method, the teeth may be
affixed to the denture base 10 by applying an unpolylErized

resin material to the outer surface 14 of the edentulous

ridge of the denture base 10, positioning the selected

teeth in the unpolymerized resin to fit the requirements of
the patient, and curing the resin material. Again, a
light-curing resin material such as TRIAD® is preferred for

this step.
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As set forth in Figure 3, it is not necessary to
affix the teeth after the denture base 10 has been fitted,
lined, and cured. On the contrary, the teeth may be
affixed to the denture base 10 prior to fitting the denture
base 10 to the individual patient.

The steps shown in Figures 2 and 3 may be adapted
for the preparation of either individual denture bases or
large quantities of denture bases. For mass production
purposes, the dimensions of the denture base molds may be
varied to approximate the anticipated requirements of a
particular population taking into account, for example,

average heights and bone structures.
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I Claim:

CLAIMS

1. A method of producing and fitting a modular
denture from component parts, said method comprising the
steps of:

providing a thermally-deformable denture base
having an inner surface and an outer surface, said base
configured to approximate the edentulous ridge and the
surrounding interior contours of a patient's mouth, said
base being made from a mixture comprising 1 part by weight
of a plasticized liquid monomer and 3-3.5 parts by weight
of a methyl methacrylate polymer powder:;

heating the denture base to above about 135 F. to
render said base malleable;

inserting the denture base in the patient's mouth
and applying pressure to create a close approximation of
the edentulous ridge and the surrounding interior contours
of the patient's mouth in the denture base;

removing the denture base from the patient's
mouth; U

conforming an unpolymerized resin material
denture liner to the inner surface of the denture base;

inserting the lined denture base in the patient's
mouth and applying pressure to create a final detailed
impression of the edentulous ridge and the surrounding
interior contours of the patient's mouth;

removing the denture base from the patient's
mouth;

curing the lined denture base so as to polymerize

the liner;
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affixing teeth to the outer surface of the

denture base.

2. The method of claim 1 wherein the plasticized
liquid monomer comprises a mixture of 45-55% by weight of
methyl methacrylate liquid monomer and 45-55% by weight of

a suitable liquid plasticizer.

3. The method of claim 1 wherein the methyl
methacrylate polymer powder has an average molecular weight

of at least 650,000.

4. The method of claim 1 wherein the step of
affixing teeth comprises:

applying wax to the outer surface of the
edentulous ridge of the denture base;

positioning said teeth in said wax to fit the
requirements of the patient; and

replacing the wax with a hard bar of acrylic

using a conventional dental flasking process.

5. The method of claim 1 wherein the step of
affixing teeth comprises:

applying an unpolymerized resin material to the
portion of the outer surface of the denture base which
approximates the patient's edentulous ridge;

positioning the teeth in the unpolymerized resin
material to fit the requirements of the patient; and

curing the resin material.
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6. A method of making a modular denture, said
method comprising the steps of:

(1) providing a thermally-deformable denture
base having an inner surface and an outer surface, said
base configured to approximate the edentulous ridge and the
surrounding interior contours of a patient's mouth, the
method of making said denture base comprising the steps of:

(a) mixing 45-55% by weight of a methyl
methacrylate 1liquid monomer and 45-55% by weight of a
suitable liquid plasticizer to form a plasticized liquid
monomer;

(b) mixing said plasticized liquid monomer
with methyl methacrylate polymer powder in a ratio of 1:3-
3.5 parts by weight to form a mixture;

(c) allowing the mixture to reach a
doughy-like state;

(d) placing said mixture into a mold
conforming to the desired structure of the denture base;

(e) heating the mold at a temperature of
about 145 -155 C. for about 4-8 minutes under pressure of
about 1000-2000 p.s.i. to provide a denture base;

(2) heating the denture base to above about 135
F. to render it malleable by dipping the denture base in
warm water;

(3) inserting the denture base in the patient's
mouth and applying pressure to create a close approximation
of the edentulous ridge and the surrounding interior

contours of the patient's mouth in the denture base;
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(4) removing the denture base from the patient's
mouth;

(5) conforming an unpolymerized resin material
denture liner against the inner surface of the denture
base;

(6) inserting the 1lined denture base in the
patient's mouth and applying pressure to create a final
detailed impression of the edentulous ridge and the
surrounding interior contours of the patient's mouth;

(7) curing the lined denture base so as to
polymerize the liner; and

(8) affixing teeth to the outer surface of the

denture base.

7. A method of producing and fitting a modular
denture from component parts, said method comprising the
steps of:

providing a thermally-deformable denture base
having an inner surface and an outer surface, said base
configured to approximate the edentulous ridge and the
surrounding interior contours of a patient's mouth, said
base being made from a mixture comprising 1 part by weight
of a plasticized liquid monomer and 3-3.5 parts by weight
of a methyl methacrylate polymer powder:;

affixing teeth to the outer surface of the
denture base;

heating the denture base to above about 135 F. to

render said base malleable;
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inserting the denture base in the patient's mouth
and applying pressure to create a close approximation of
the edentulous ridge and the surrounding interior contours
of the patient's mouth in the denture base;

removing the denture base from the patient's
mouth;

conforming an unpolymerized resin material
denture liner to the inner surface of the denture base;

inserting the lined denture base in the patient's
mouth and applying pressure to create a final detailed
impression of the edentulous ridge and the surrounding
interior contours of the patient's mouth;

removing the denture base from the patient's
mouth; and

curing the lined denture base so as to polymerize

the liner.

8. The method of claim 7 wherein the plasticized
liquid monomer comprises a mixture of 45-55% by weight of
methyl methacrylate liquid monomer and 45-55% by weight of

a suitable liquid plasticizer.

9. The method of claim 7 wherein the methyl
methacrylate polymer powder has an average molecular weight

of at least 650,000.

10. The method of claim 7 wherein the step of

affixing teeth comprises:
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applying wax to the outer surface of the
edentulous ridge of the denture base;
positioning said teeth in said wax to fit the
requirements of the patient; and
5 replacing the wax with a hard bar of acrylic

using a conventional dental flasking process.

11. The method of claim 7 wherein the step of
affixing teeth comprises:

applying an unpolymerized resin material to the

10 portion of the outer surface of the denture base which

approximates the patient's edentulous ridge;

positioning the teeth in the unpolymerized resin
material to generally conform to patient edentulous ridge
form, spatial relationships, and anatomic landmarks; and

15 curing the resin material.
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document.

A US, A, 4,097,992 (Hazar) 04 July 1978, see the entire document. |1-11

A US, A, 4,019,253 (Hazar) 26 April 1977, see the entire document. |1-11

A US, A, 4,012,838 (Abdenour) 22 March 1977, see the entire 1-11
document.

A US, A, 3,607,848 (Stoy et al) 21 September 1972, see the entire 1-11
document.

A TRIAD VLC System, Dentsply/York Division, “Technique 1-11
Manual and Operation/Service Manual”, pages 14-17.

A "Triad Technique Highlights", Dentsply/York Division. 1-11

A The Dental Record, Fall 1989, Beggs-Scargent, "Denture system 1-11

cuts time, costs", pages 2-3.
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