Office de la Proprieté Canadian CA 2580481 C 2014/04/08

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 580 481
Findustrie Canada Industry Canada a2 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de dépdt PCT/PCT Filing Date: 2005/09/14 (51) ClLInt./Int.Cl. A67C 7708 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2006/03/23 A6TC 15/00(2006.01), A67C 75/70(2000.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2014/04/08 SCHWARTZ DANN A. US:
(85) Entree phase nationale/National Entry: 200//03/14 SHERIDAN, JOHN J., US
(86) N° demande PCT/PCT Application No.: US 2005/032777 | (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 2006/031906 DENTSPLY INTERNATIONAL INC., US
(30) Priorité/Priority: 2004/09/14 (US60/609,660) (74) Agent: SMART & BIGGAR

(54) Titre : PONTIQUE A ENCOCHE ET SYSTEME DE FABRICATION D'UN APPAREIL DENTAIRE ASSOCIE
(54) Title: NOTCHED PONTIC AND SYSTEM FOR FABRICATING DENTAL APPLIANCE FOR USE THEREWITH

10 30

(57) Abréegée/Abstract:

A pontic (10) having a prefabricated notch, channel or slot (11) to physically engage and ensure a secure mechanical lock with the
dental appliance (30). The invention also pertains to a method of fabricating a dental appliance (30) and a kit for facilitating the
same. The invention has particular application to thermoformed, removable appliances.

SR SR VENEN

S TR

TR RN/
4

I*I - . - . T, B et
C an ad a http.://opic.ge.ca + Ottawa/Gatineau K1A 0C9 - http:/cipo.geca op1c A8 a0 278 1D
OPIC - CIPO 191




woO 2006/031906 A3 I HU A0 AL AN Y00 OO A0 RO A R0

CA 02580481 2007-03-14

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
23 March 2006 (23.03.2006)

(51) International Patent Classification:
A6IC 7/08 (2006.01) A6IC 13/00 (2006.01)
A61C 13/10 (2006.01)

(21) International Application Number:
PCT/US2005/032777

(22) International Filing Date:
14 September 2005 (14.09.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/609,660 14 September 2004 (14.09.2004) US

(71) Applicant (for all designated States except US):
DENTSPLY INTERNATIONAL INC. [US/US]; 570
West College Avenue, P.O. Box 872, York, PA 17405-0872
(US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SCHWARTZ,
Dann, A. [US/US]; 5504 Janice Avenue, Kenner, LA
70065 (US). SHERIDAN, John, J. [US/US]; 802 Rue
Chartres, Metairie, LA 70005 (US).

(74) Agents: HURA, Douglas, J. et al.; Dentsply International
Inc., 570 West College Avenue, P.O. Box 872, York, PA
17405-0872 (US).

(10) International Publication Number

WO 2006/031906 A3

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KL,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), BEurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EL, ES, I,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
22 June 2006

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: NOTCHED PONTIC AND SYSTEM FOR FABRICATING DENTAL APPLIANCE FOR USE THEREWITH

(57) Abstract: A pontic (10) having a prefabricated notch, channel or slot (11) to

physically engage and ensure a secure mechanical lock with the dental appliance
(30). The invention also pertains to a method of fabricating a dental appliance (30)
and a kit for facilitating the same. The invention has particular application to ther-
moformed, removable appliances.



CA 02580481 2012-01-09

64053-542

NOTCHED PONTIC AND SYSTEM FOR FABRICATING DENTAL
| APPLIANCE FOR USE THEREWITH

(0001}

Technical Background ‘

[0002] The present invention is a tcmﬁorary bridge as used with a dental apphance
such as a- retainer. More patticularly, the invention relates to a pontic having a
prefabricated channel or slot, such as a lingual channel therein, belping to ensure a
secure m.echanical lock with the déntal appliance. The invention also pertains to a
 method of fabricating a dental appliance and a kit for facilitating the same, The

invention has particular application to removable appliances.

Background of the Invention

[0063] Dental appliances are used for a multitude of dental operative procedures.
For example, a suitable plastic tray can be used in an'orthodontic procedure to move
teeth, and can also be used mn 2 post-browdure to rctain‘ the teeth in the desired

position. Such trays are known and are formed from ﬁlastic materials such as Essix

C+ or ACE, each available from Raintree Essix of Metairie, LA.



CA 02580481 2007-03-14
WO 2006/031906 PCT/US2005/032777

[0004] These trays are often thermoformed over a model of the patient's dentition.
If the patient 1s missing a tooth, then the void in the resulting dental model will cause
problems with the subsequent thermoforming operation. Further, because dental
apphances such as tooth movement trays and retainers are used with ongoing dental
procedures, the patient often cannot benefit from the well established dental
procedures for restoring such deficiencies. That 1s, until the treatment is over, the
patient often cannot get a new bridge, crown or other restorative. During the
treatment period then, the patient must tolerate the dental deficiency. One
solution to helping alleviate the patient's problem has been to provide temporary
bridges and the like using appliances known as flippers. A flipper is a temporary
artificial tooth that 1s attached with either a wire or a plastic piece that fits in the roof
of the mouth. This 1s uncomfortable at best although it may be aesthetically
acceptable.

[0005] Another solution which is adapted for use with removable appliances such as
tooth movement trays and retainers has been to affix a temporary crown into the
appliance 1tself in the area of the patient's missing tooth. Thus when the patient wears
the appliance, the temporary pontic 1s positioned in the missing tooth space and
appears normal to a casual observer.

[0006] Further still it has been the practice to actually affix the pontic to the model
of the patient's dentition, such that when the appliance 1s thermoformed over the
model, the pontic 1s embedded 1n the resulting appliance. This also helps to overcome
the problems associated with trying to thermoform an appliance over a model with a
missing tooth. To help secure the pontic to the appliance, 1t has also been the practice

to cut a channel 1n the pontic to help mechanically lock the pontic into the plastic
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during thermoforming. Such procedures are time consuming for the dental
practitioner. A need exists therefore for a preformed pontic or set of pontics for use
as temporary bridges with dental appliances. It should be simple and rapid for the

dental practitioner to employ such pontics in the fabrication of the dental appliance.

Summary of the Invention
[0007] There 1s provided according to the invention, a thermoformed dental
appliance constructed by making an impression of a patient’s dentition, constructing a
dental impression cast from said impression, providing a pontic having a notch pre-
formed therein and fitting same to the edentulous area of the cast, temporarily
adhering the pontic to the cast, thermoforming a plastic sheet over the cast to form the
appliance, while allowing the pontic to dislodge from the cast and mechanically lock
into the appliance. The pontic may be selected from a plurality of pontics having
different color, hue and or brightness characteristics or combinations thereof. The
plurality of pontics may also have different sizes and shapes.
[0008] There 1s also provided according to the invention a method of constructing a
dental appliance incorporating a pontic, comprising the steps of

a) making an impression of a patient’s dentition;

b) constructing a dental impression cast from said impression,;

c) providing a pontic having a notch pre-formed therein and fitting same

to the edentulous area of the cast, temporarily adhering the pontic to the cast;
thermoforming a plastic sheet over the cast to form the appliance, while allowing the
pontic to dislodge from the cast and mechanically lock into the apphiance. The pontic

may be selected from a plurality of pontics having different color, hue and or
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brightness characteristics or combinations thereof. The plurality of pontics may also

have different sizes and shapes.
[0009] Another method according to the invention for manufacturing a pontic
comprises the steps of:
a) providing an injection mold having a cavity for forming said pontic;
b) providing notch forming means in associated with said injection mold;
injecting thermoplastic into said mold and allowing same to cure, so as to form a
pontic having a notch formed therein. A plurality of such pontics may be provided
having different color, hue and or brightness characteristics or combinations thereof.
The plurality of pontics may also have different sizes and shapes.
[0010] According to a still further inventive method, a method of building a dental
bridge incorporating a pontic, comprises the steps of:
a) forming a plurality of pontics of various sizes, shapes and colors;
b) forming a mounting notch in each of said pontics in one or more
locations on said pontic, providing a variety of pontics having mounting
notches formed therein;
providing said pontics to a dental caregiver so as to provide said dental caregiver with
a greater selection so that the dental caregiver has a greater statistical probability of
utilizing a pontic comprising a satisfactory match to the patients teeth, with nominal
customization and no notch preparation required. The pontic may be selected from a
plurality of pontics having different color, hue and or brightness characteristics or

combinations thereof. The plurality of pontics may also have different sizes and

shapes.
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[0011] There 1s also provided according to the present invention, a kit for
fabricating a dental appliance having at least one pontic affixed thereto, comprising a
plurality of pontics of various size, shape, color, hue, brightness or combinations

thereof; each said pontic of said plurality having a notch in one or more locations

thereon.

Brief Description of the Drawings

[0012] Fig. 1 1s a front perspective view of a model of a patient's upper dental arch

and having a missing tooth thereon.
[0013] Fig. 21s a front perspective view of a model as in Fig. 1 showing a
temporary pontic according to the invention affixed to the model 1n the area of the

patient's missing tooth.

[0014] Fig. 3 shows a rear perspective view of the model of Fig. 2, showing the

pontic being affixed to the model.

[0015] Fig. 4 shows the pontic of Figs. 2 and 3 embedded and mechanically locked

into a plastic tray retainer.

[0016] Fig. 5 1s a perspective view of an exemplary pontic according to the

Invention.

[0017] Fig. 6 1s a perspective view of another exemplary pontic according to the

invention.

Preferred Embodiments for Carrying Out the Invention

[0018] The present invention relates to dental appliances such as temporary anterior

bridges or the like, and particularly a dental apphance utilizing a modular,
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customizable assembly including one or more pontics, each having the mounting
notch pre-formed therein during manufacture. As used herein, "notch" means any
channel, cut, scrape, gouge, etch, trench, void or other indentation, whether of regular
or irregular shape and size, without limitation. The pontic according to the invention
may have one of more such notches placed at one or more locations thereon. As an
example, the pontic as shown 1n Fig. 5 1s provided with a notch in the form of a
lingual channel. Because other notch shapes, locations and numbers thereof on a
given pontic may vary, all such variations have not been shown on the drawings and
the notch as shown 1s considered to be representative of all such notches.

[0019] The preferred embodiment of the present invention thereby provides a
temporary anterior bridge which requires less time and effort to fabricate, and 1s more
economical in implementation. While the invention has application to any dental
appliance, 1t i1s particularly suited for use with removable appliances thermoformed
from plastic sheet materials. The notch 11 as described herein serves to physically
engage the appliance during for example, the thermoforming of the appliance, and
helps to secure the pontic to the appliance thereby formed.

[0020] Dental care providers have long been making temporary anterior bridges to
simulate missing teeth 1n patients, for the patient to wear until a permanent solution
can be provided. For this purpose, an off-the-shelf pontic, or artificial tooth, is
employed to form a fixed partial denture or thermoplastic slip over appliance to
replace the lost natural tooth, restore its function, and to occupy the space previously
occupied by the natural-crown. In the past, the pontic had to be prepared by notching
same to facilitate securing it to the appliance, which requires additional steps which

had to be performed by the dental caregiver.
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[0021] Unlike the prior art, the present invention provides a ready-made pontic 10
which incorporates a notch 11 (Figs. 5 and 6) formed therein during manufacture, so
as to dispense with the necessity of manually forming the required notches during
preparation of the bridge for the patient. Fig. S shows a representation of an anterior
pontic 10a while Fig. 6 is an example of a posterior pontic 10b. It is understood that
the term pontic refers to any portion of a bridge or other dental restoration that takes
the place of a missing natural tooth or portion thereof.

[0022] A selection of pontics 10, 10a and 10b 1s thereby formed of various sizes and
colors, hues, brightness or combinations thereof, already having a notch 11 or trench
formed 1n the outer surface of the pontic. In the case of thermoplastic slip on, that is
removable appliances, the notch may preferably be formed on the lingual surface, as
will be shown on the present drawings.

[0023] During manufacture, each pontic i1s formed by 1njection molding or the like,
which molds may include means to form the notch or ridge to facilitate securing the
pontic to the appliance. A variety of sized, shaped, and colored pontics are provided
for use by the dental care provider 1in his/her practice to best match the missing tooth
or teecth of the patient.

[0024] In practice, an impression 1s made of the patient, and working cast i1s then
formed for use 1n fabricating the appliance.

[0025] The attached figures illustrate utilizing the pontic 10 with a pre-formed
notch 11 (Fig. 3) on the lingual surface of said pontic, for fabricating a slip-on

thermoplastic appliance.
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[0026] In the example illustrated in Figure 1 of the drawings, a separating medium
1s applied to the edentulous alveolar ridge area 21 of a dental cast 20 using any
conventional means such as swab 22.

[0027] Reterning to Figure 2, a suitable pontic 10 i1s chosen by the dental care
provider to provide the appropriate size and color, hue and/or brightness, and is fitted
into the edentulous area 21 of the cast 20. The base of the pontic 10 may have to be
trimmed to approximate the ridge and provide a secure fitting.

[0028] Figure 3 1llustrates a lingual view of the pontic fitted to the edentulous area
21 of the cast 20, with the pre-formed notch 11. The pontic 10 is then secured to the
cast with quick-cured acrylic or any other conventional thermally compatible adhesive
(not shown) for subsequent thermoforming, using any conventional means such as
with swab 22. For aesthetic purposes, pink acrylic may be used in the gingival area.
[0029] Once secured to the cast, a plastic sheet such as Essix C+, Essix A+ for
children, or the .like may be thermoformed over the cast utilizing an Essix brand
vacuum the;rrnoformer or the like over the thus prepared cast 20, resulting in the
formation of dental tray appliance 30. Once thermoformed, the pbntic 10 should
dislodge from the cast 20 and mechanically lock into the appliance 30 as is depicted
in Fig. 4. The appliance 30 may then be conventionally trimmed for a secure and
comfortable fit.

[0030] By “mechanically lock"” and such terms it is considered that the preformed
notch serves to physically engage material from the plastic appliance in a manner that
the physical interaction therebetween holds, grabs or otherwise secures the pontic to

the appliance.
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[0031] In order to facilitate the fabrication of a dental appliance such as tray 30
having a pontic 10 according to the present invention, the invention also provides a kit
for fabricating the dental appliance. The kit includes a plurality of pontics as above of
various size, shape, color, hue, brightness or combinations thereof as discussed
hereinabove. Each pontic of the inventive plurality has a notch in one or more
locations thereon, as also described hereinabove.

[0032] The inventive kit may also include a dental compound for temporarily
affixing at least one of the pontics to the dental model. An example of such an
affixing compound 1s a blockout compound such as Triad Gel available from
DENTSPLY International of York, PA. The material used to affix the pontic to the
model should not be a permanent adhesive, but may be a reversible adhesive. The
material preferably 1s able to withstand melting at the subsequent thermoforming
temperature, has suitable strength to hold the pontic in place during such procedures
but 1s easily removable such that once the tray 1s removed from the model the bond
between the compound and the pontic 1s readily and easily broken. The kit may
include for example, at least one pontic having a notch that 1s a lingual channel or any
such shape, location or number of notches. The kit also preferably includes pontics in
the shapes of upper and lower anterior and posterior teeth or combinations thereof.
[0033] It 1s reiterated that the pontic and its use 1n the above 1llustration is for
exemplary purposes, and the notch location and configuration can vary depending
upon the application and apphance used.

[0034] The invention embodiments herein described are done so 1n detail for
exemplary purposes only, and may be subject to many different vanations in design,

structure, application and operation methodology. Thus, the detailed disclosures
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therein should be interpreted in an 1illustrative, exemplary manner, and not in a limited

SCINSC.
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CLAIMS:

1. A thermotormed dental appliance constructed by making an impression of a
patient's dentition, constructing a dental impression cast from said impression, providing a
pontic having a notch pre-formed therein and fitting same to an edentulous area of the cast,
O temporarily adhering the pontic to the cast, thermoforming a plastic sheet over the cast to
form the appliance, and allowing the pontic to dislodge from the cast and mechanically lock

into the appliance.

2. A method of constructing a dental appliance incorporating a pontic, comprising

the steps of:

10 a) making an impression of a patient's dentition;
b) constructing a dental impression cast from said impression;

¢) providing a pontic having a notch pre-formed therein and fitting same to an

edentulous area of the cast, temporarily adhering the pontic to the cast;
d) thermoforming a plastic sheet over the cast to form the appliance; and

15 ¢) allowing the pontic to dislodge from the cast and mechanically lock into the

appliance.

3. A method of constructing a removable dental appliance incorporating a pontic,

comprising the steps of:
a) making an impression of a patient’s dentition;
20 b) constructing a dental impression cast from said impression;

¢) providing a pontic having a notch pre-formed therein on the lingual surtface

of said pontic and fitting same to an edentulous area of the cast, temporarily adhering the

pontic to the cast;

11
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d) thermoforming a plastic sheet over the cast to form the appliance; and

¢) allowing the pontic to dislodge from the cast and mechanically lock into the
appliance.
4, A thermoformed removable dental appliance constructed by the method

according to claim 3.

5. A thermoformed orthodontic positioning appliance having a mechanically

locked pontic therein, the thermoformed orthodontic positioning device being constructed by
a) constructing a dental impression cast of a patient’s dentition;
b) providing a pontic having a notch pre-formed therein;

¢) fitting the pontic having the notch pre-formed therein to the edentulous area

of the cast; and

d) thermoforming a plastic sheet over the cast to form the plastic orthodontic
positioning appliance, wherein a portion of the plastic sheet physically engages the pre-
formed notch of the pontic to mechanically lock the pontic to the plastic orthodontic
positioning appliance, wherein the preformed notch serves to physically engage the plastic
material from the orthodontic positioning device in a manner that physical interaction

therebetween secures the pontic to the orthodontic positioning device.

6. The thermoformed orthodontic positioning appliance of claim 5 further

constructed by temporarily adhering the pontic to the cast.

7. The thermoformed orthodontic positioning appliance of claim 5 further
constructed by removing the plastic orthodontic positioning appliance with the mechanically

locked pontic therein from the cast.

12
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8. The thermotformed orthodontic positioning appliance of claim 6 further

constructed by removing the plastic orthodontic positioning appliance with the mechanically

tocked pontic therein from the cast.

9. A thermoformed orthodontic positioning appliance having a mechanically

locked pontic therein, the thermoformed orthodontic positioning device being constructed by:

a) constructing a dental impression cast of a patient’s dentition, the cast having

an edentulous area:
b) providing a pontic having a notch pre-formed therein;

¢) fitting the pontic having the notch pre-formed therein to the edentulous area

of the cast; and

d) thermoforming a plastic sheet over the cast to form a plastic orthodontic
positioning appliance, wherein a portion of the plastic sheet physically engages the pre-
formed notch of the pontic to mechanically lock the pontic to the plastic orthodontic

positioning appliance while allowing the pontic to dislodge from the cast,

wherein the performed notch serves to physically engage plastic material from

the orthodontic positioning device in a manner that physical interaction therebetween secures

the pontic to the orthodontic positioning device.

10. The thermotformed orthodontic positioning appliance of claim 9 turther

constructed by temporarily adhering the pontic to the cast.

11. The thermoformed orthodontic positioning appliance of claim 9 fturther
constructed by removing the plastic orthodontic positioning appliance with the mechanically

locked pontic therein from the cast.

13
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12. The thermoformed orthodontic positioning appliance of claim 10 further
constructed by removing the plastic orthodontic positioning appliance with the mechanically

locked pontic therein from the cast.

13. A kit for fabricating a dental appliance having at least one pontic affixed

thereto, comprising

a plurality of pontics of various size, shape, color, hue, brightness or
combinations thereof; each said pontic of said plurality having a notch in one or more lingual

surfaces thereon;

a dental compound for temporarily affixing at least one of said pontics to a

dental model; and

a plastic sheet for thermoforming over the dental model having the temporarily

affixed at least one of said pontics,

wherein the preformed notch serves to physically engage the plastic material
from the orthodontic positioning device in a manner that physical interaction therebetween

secures the pontic to the orthodontic positioning device.
14, A kit as in claim 13, wherein said dental compound 1s a blockout compound.

15. A kit as in claim 13, wherein said plurality of pontics are in the shapes of upper

or lower anterior, or posterior teeth, or combinations thereof.
16. A thermoformed orthodontic positioning appliance comprising:
a pontic having a notch pre-formed therein;

wherein the preformed notch serves to physically engage plastic material from
the orthodontic positioning device in a manner that the physical interaction therebetween

secures the pontic to the orthodontic positioning device.

14
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