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1
APPLIANCE WITH BILAYER BASE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This mvention relates 1n general to a ready appliance for
immediate attachment to a bony part of the human anatomy,
and more particularly to an adhesive base on the appliance
having a cured layer of plastic material attached to the appli-
ance and an uncured layer of substantially the same material
to be cured at the time of mounting the appliance on a bony
part of the human anatomy.

BACKGROUND OF THE INVENTION

Heretotore, it has been known to provide prepasted orth-
odontic appliances (appliances having uncured adhesive on
the mounting side) to orthodontists for immediate mounting
on teeth, without requiring the orthodontist to apply adhesive,
like the appliances disclosed in U.S. Pat. Nos. 4,204,325 and
4,978,007. Such prepasted orthodontic appliances include a
body provided with an uncured layer of chemically curable or
light-curable adhesive on the mounting side which when
cured attaches and secures the appliance to a tooth. It 1s well
known that this type of an orthodontic appliance generally
includes a metal mesh base to which the uncured layer of
adhesive 1s applied prior to being sold to an orthodontist. And
it 1s known that such an adhesive may be light-curable, chemi-
cally curable, or heat-curable, although light-curable adhe-
stves like disclosed 1n the U.S. Pat. No. 4,978,007 patent are
preferred.

An appliance with a cured polymer resin base has also been
known for a ceramic orthodontic bracket, as disclosed in U.S.
Pat. Nos. 5,098,288 and 35,263,859, wherein the base facili-
tates removal of the bracket from the tooth without damaging
the tooth. Such brackets have been sold by TP Orthodontics,
Inc. of LaPorte, Ind., under the trademark Mxi. The bases of
these brackets have been transparent and translucent as dis-
closed 1n copending applications Ser. No. 10/120,052 filed
Apr. 10, 2002, and Ser. No. 10/224,770 filed Aug. 21, 2002,
which applications are assigned to TP Orthodontics, Inc., like
the present application, and are incorporated herein by refer-
ence.

SUMMARY OF THE INVENTION

The present mvention 1s 1n providing a bilayer base for
orthodontic appliances or orthopedic prosthetics to be ready
for immediate mounting on the bony part of the human
anatomy. The bilayer base includes a layer of cured plastic
material of a suitable polymer resin and which 1s permanently
mounted on the appliance. A further layer of uncured polymer
resin 1s applied to the cured layer and the appliance 1s then
suitably packaged and shipped to an orthodontic or orthope-
dic customer, who mounts the appliance onto a bony part of
the human anatomy, cures the uncured layer of polymer resin,
thereby defining an integral base that 1s cured onto the bony
part of the human anatomy.

The polymer resin of the cured layer, as well as the uncured
layer, 1s of substantially the same type and from the same
family of resins and may be cured by light energy, chemical
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energy, or heat energy. Preferably the polymer resin 1s of a
type that 1s light-curable, and with respect to this version, the
cured layer serves to wick or transmit the curing light energy
to the entire uncured layer, thereby enhancing the curing step
to produce a strong bond. The cured layer of resin 1s of any
suitable polymer resin such as an acrylic, an epoxy or an
acrylic-based epoxy. For example, an orthodontic appliance,
such as a bracket, that may be of metal, ceramic, or plastic
would first be provided with a layer of the polymer resin
which would be cured to define the first layer of a bilayer base.
Secondly, an uncured layer of substantially the same polymer
resin would be applied to the cured layer and the appliance
with this bilayer base would be suitably packaged and ship ed
to an orthodontic customer, who would mount the bracket on
a tooth, after suitably preparing the tooth, and thereatter cure
or polymerize the uncured layer of resin to etfect attachment
of the bracket to a tooth.

Similarly, the bilayer base can be used for orthopedic pros-
thesis assemblies such as where a hip, knee or other joint
replacement 1s satisiied with the implantation of an orthope-
dic prosthesis. One part of the prosthesis would normally
include a stem that would be mserted into a canal of a bone.
According to the present invention, the stem would have the
bilayer base of a suitable polymer resin and at the time of
mounting on a bone the uncured layer of adhesive would be
activated by light, chemical, or heat energy to attach the part
to a bone of the human anatomy. As above explained with
respect to the bilayer base on an orthodontic appliance having
a light-cure resin, the cured layer serves as a light bar or
conduit to allow the light energy to blanket the uncured layer.

Accordingly, the ready-made bilayer base of the present
invention could be used 1n the dental or orthopedic field for
attaching appliances to the bony structure of the body.

It 1s therefore an object of the present invention to provide
anew and improved bilayer base for appliances to be mounted
on bony parts of the body including teeth and bones.

Another object of the present invention 1s to provide for an
appliance with a bilayer base to be mounted on a bony part of
the body wherein because of the materials of the base a
greatly enhanced bonding structure will be established
between the appliance and the bony part of the body.

A further object of the present mvention 1s to provide a
ready appliance for the convenience of the user such as an
orthodontic bracket having a bilayer base with a cured layer
and an uncured layer of polymer resin that not only enhances
the bonding strength of the base to a bony part of the body but
also facilitates the removal of the base at a time when the
bracket 1s to be removed.

A still further object of the present invention 1s to provide
an orthodontic appliance, in the form of a bracket, tube or
button with aready bilayer base that facilitates the handling of
the appliance at a time when used by an orthodontist to mount
on a tooth wherein the bilayer base includes a cured layer of
polymer resin on the appliance body and an uncured layer of
polymer resin over the cured layer and from the same family
of resins as the cured layer, wherein the uncured layer would
be cured at the time of mounting the appliance on a tooth and
form an 1ntegral base for the appliance.

A further object of the present invention 1s to provide a
bilayer base including a transparent or translucent cured layer
and an uncured layer of transparent or translucent light-cur-
able resin for an orthodontic or orthopedic appliance, wherein
the cured layer functions to wick or transmit the curing light
energy over the entire layer of uncured resin to produce curing
of the entire uncured layer and a better bond between the
appliance and the surfaces on which the appliance 1s to be
attached.
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Other objects, features and advantages of the invention will
be apparent from the following detailed disclosure, taken in
conjunction with the accompanying sheets of drawings,
wherein like reference numerals refer to like parts.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of an orthodontic bracket
mounted on a tooth with the bilayer base of the present inven-
tion;

FIG. 2 1s a vertical cross-sectional view taken through an
orthodontic bracket like that in FIG. 1 wherein the first layer
ol the bilayer base has been applied to the bracket body and
cured;

FI1G. 3 1s a view similar to FI1G. 2 but also showing the layer
of uncured polymer resin 1n place over the cured layer to
define a bracket ready for mounting on a tooth;

FI1G. 4 1s a vertical sectional view taken substantially along
line 4-4 o1 FIG. 1 and illustrating the second layer of the base
cured and that 1t becomes integral with the mitially cured
layer to provide the complete base for the appliance according
to the present invention;

FIG. 5 1s a cross-sectional view of an orthopedic prosthesis
having the 1initial cured layer of the bilayer base according tot
he present invention;

FIG. 6 1s a view similar to FIG. 5 and further showing the
layer of uncured polymer resin over the cured layer of poly-
mer resin and thereby depicting the appliance as it would be
delivered to a user desiring to install the appliance on the bone
of a person; and

FI1G. 7 1s a sectional view taken through the appliance of
FIGS. 5 and 6 and a bone to which the appliance 1s attached
and 1illustrating the cured and uncured layer as being integral
and attached to the bone of a person.

DESCRIPTION OF THE INVENTION

Referring now to the drawings, and particularly to FIGS. 1
to 4, an orthodontic bracket 10 1s shown 1n mounted position
onatooth 11 in FIGS. 1 and 4 to illustrate the invention. It will
be appreciated that the bracket 10 includes a bracket body 14
and a base 16.

While the bracket body 14 illustrates a bracket of a type
thatis sold by TP Orthodontics, Inc. of LaPorte, Ind., it will be
appreciated with respect to the mvention the bracket body
may be ol any suitable type and of any suitable material.
Moreover, the invention, being directed primarily to the base,
can be used on any appliance that would be mounted on a
tooth, including a bracket, a molar tube, or a lingual button, an
implantable stem for a tooth implant, or other appliance
desired to be bonded to a tooth or the jaw for purposes of
dentally or orthodontically treating a patient. Thus, the appli-
ance body 14 may be of any type that would be useful 1n
treating the dentition of a patient, orthodontically or other-
wise, where 1t would be desired to adhesively bond an appli-
ance 1n a desired place. Moreover, as will be discussed further
below, the base of the mnvention can be used for orthopedic
appliances to mount a part of a prosthesis on a bone of a
person.

The body of the appliance, and in this case the bracket 14,
may be made of any suitable material for an orthodontic
appliance, such as metal like stainless steel, ceramic, or plas-
tic. Similarly, 11 the appliance body 1s a buccal tube, 1t can be
made of any of these maternials. As seen particularly in FIGS.
2, 3 and 4, the bracket body 14 includes an archwire receiving
side 18 and a base receiving side 20. The base 16 1s mounted
onto the base receiving side 20.
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The bracket1s made by suitably preparing the surface of the
bracket body and then molding or otherwise applying a first
layer 22 of a polymer resin to the bracket and then curing that
layer. Preferably, the layer includes edges that overlap the
edges of the bracket body as 1llustrated 1n order to provide the
best possible bonding or connection between the layer 22 and
the bracket body and also enhance the transmission of light
during the curing of the second layer. This step of the manu-
facture 1s illustrated 1n FIG. 2 where only the cured layer 22 1s
shown on the mounting side of the bracket.

Next, a second layer 24 of a polymer resin 1s suitably
applied over the first layer 22. This layer 1s maintained in an
uncured state, and therefore the appliance 1s provided to the
orthodontic customer so that the orthodontist, after preparing
the tooth on which the bracket 1s to be mounted, can merely
apply the bracket with the bilayer base onto the tooth and then
cure the second layer 24 accomplishing the mounting or
attachment of the bracket to the tooth. Once the second layer
1s cured, 1t will merge and be essentially integral with the first
layer as the base of the bracket, as shown in FIG. 4, and
thereby provide the complete bonding connection between
the bracket and the surface of the tooth 11.

The polymer resin of the first layer 20 may be acrylic,
epoxy or acrylic-based epoxy resin, or any other suitable
resin. Further, the resin may be of a type that 1s light-curable,
chemically curable, or heat-curable. Preferably, the resin 1s of
atype that1s light-curable. Moreover, the second layer 24 1s of
a polymer resin in the same polymer resin family as the
polymer resin of the first layer 22. Preferably, the polymer
resins are substantially identical to one another, and an
acrylic-based epoxy that1s light-curable. As long as the resins
of each layer are from the same family, which enhances the
bonding between the layers, the curing/polymerization pro-
cess of each need not be the same. For example, the cured
layer may be heat cured, while the uncured layer may be
light-curable.

It will be appreciated that the bracket with the bilayer base
having a cured layer of polymer resin and an uncured layer of
polymer resin will be shipped and transported to a customer in
such a way as to protect the integrity of the uncured layer and
also prevent i1t from curing during the time 1t 1s 1n transport.
One method of transporting the appliance with the bilayer
base 1s to flush 1t with nitrogen to preserve the uncured state
of the adhesive resin and then hermetically seal it in a package
to prevent light from activating the curing cycle of the
uncured adhesive. Where the base 1s of a light-curable resin,
the transparent or translucent cured layer further functions as
a light conduit for the curing light energy to allow the energy
to fully activate the uncured layer of resin and tully cure the
layer to fully bond the appliance to the mounting surface.
Thus, the light energy wicks or moves easily along the cured
layer. One of the layers may be transparent, while the other
layer 1s translucent. Preferably, the cured layer 1s transparent
to optimize the transmission of the curing light energy.

Thus, the bracket of the invention, having a bilayer base, 1s
ready for the orthodontist to mount on a tooth and thereafter
to direct a curing light at the uncured layer of the polymer
resin to cure the layer and firmly attach the bracket to a tooth.

The bilayer base of the invention 1s 1llustrated as being
applicable to an orthopedic prosthesis mn FIGS. 5 to 7,
wherein FIG. 6 shows an elongated stem 30 over which the
bilayer base 32 has been formed to define a prosthetic part
ready to be used by the orthopedic customer for attachment to
a bone following light-curing of the uncured layer of the base.
The base 32 includes a cured layer 34 of a polymer resin over
which an uncured layer 36 of substantially the same, 1f not the
same, polymer resin 1s provided to complete the base.
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FIG. 5 shows the orthopedic stem 30 with only the cured
layer 34 applied to the stem 1n the manufacture of the bilayer
base. Thereaiter, the uncured layer 36 1s added before ship-
ping the stem to an orthopedic customer, as shown 1n FIG. 6.

It will be appreciated that the orthopedic prosthesis stem 30
could be made of any suitable material, such as metal,
ceramic, or plastic, and be formed for use 1n any articulated
part of the human anatomy. The particular appliance stem 30
shown 1s mntended to be used for a hip replacement procedure
to replace a part of a diseased femur 38. A canal 40 1s suitably
formed, such as by drilling, in the end of the femur and into
which the end of the prosthetic device 1s 1nserted.

It will be appreciated that with respect to artificial knee
replacements, as well as hip replacements, cemented and
uncemented prostheses may be used. The present invention
relates only to the use of a cemented prosthesis, and as above
mentioned, the stem 30 may be made of any suitable material
although 1t 1s usually made of metal. Again, the appliance
with the bilayer base as shown 1n FIG. 6, wherein the outer
layer 36 1s provided in an uncured state before being provided
to a customer like the above described orthodontic appliance.
Also, like an orthodontic appliance with the base of the inven-
tion, the prosthesis would be flushed with nitrogen and then
hermetically sealed 1n a container that would not allow any
light transmission to prevent curing of the light-curable poly-
mer resin layer of the bilayer base when shipping the pros-
thesis to an orthopedic customer.

It will be appreciated that the polymer materials of the
bilayer base may be of the same type as above identified with
respect to the orthodontic appliance. And where the polymer
material of the uncured layer 1s light-curable, and the cured
layer 1s transparent or translucent, the cured layer further
functions to wick or transmit the light energy of a curing light
to the entire uncured layer.

FI1G. 7 illustrates the orthopedic part 30 having its bilayer
base 1n place in a canal of a femur and the uncured layer,
wherein the cured and uncured layers of the base integrally
join together during the time the uncured layer attaches to the
bone of the femur and connects the part to the femur.

It will be appreciated that the illustrations of an orthodontic
bracket and a part of a prosthetic artificial joint are merely
illustrative of the scope and use of the bilayer base according
to the mvention as it could be used 1n connection with any
artificial part that 1s to be secured to a bone or tooth of the
body.

It will be understood that modifications and variations may
be effected without departing from the scope of the novel
concepts of the present invention, butit is understood that this

application 1s to be limited only by the scope of the appended
claims.

What 1s claimed 1s:

1. The combination of a factory-made orthodontic ceramic
or metal appliance and a laminated base for shipment to a user
for ready mounting of the appliance on a tooth, said base
comprising:

a first layer of cured polymer resin, and

a second layer of uncured polymer resin of substantially

the same family as the first layer defining a tacky surface
for ready mounting of the appliance on a tooth.

2. The combination of claim 1, wherein said appliance 1s a
bracket or a tube.

[3. The combination of claim 1, wherein said appliance is
of metal, ceramic, or plastic material.]

4. The combination of claim 1, wherein said polymer resin
1s light, chemical, or heat-curable.

10

15

20

25

30

35

40

45

50

55

60

65

6

5. The combination of claim 1, wherein said polymer resin
1s from the group of acrylic, epoxy, or acrylic-based epoxy
resins.

6. The combination of claim 1, wherein said polymer resin
1s transparent or translucent.

7. The combination of a factory-made ceramic or steel
appliance and a base thereon for shipment to a user and ready
mounting of the appliance on a bone of a person, said base
comprising,

a first layer of cured polymer resin, and

a second layer of uncured polymer resin of substantially

the same family as the resin of the first layer defining a
tacky surface for ready mounting of the appliance on a
bone of a person that engages the bone and 1s cured
thereatter to be integral with the first layer and attach the
appliance to the bone.

8. The combination of claim 7, wherein [the appliance is an
orthopedic appliance of metal, ceramic or plastic matenal,
and] the polymer resin is from the group of light, chemical, or
heat-curable resins.

9. A factory-made bilayer base for [an] a ceramic or steel
appliance for shipment to a user and mountable on bones
and/or teeth of the human anatomy, said base comprising;:

a first layer of a polymer resin 1n a cured state, and

a second layer of a polymer resin in an uncured state

superposed over the first layer defining a tacky surface
for ready mounting of the appliance on a selected part of
the human anatomy,

said polymer resins ol both layers being of substantially the

same type, whereby application of the appliance to a
selected part of the human anatomy and curing of said
second layer causes said second layer to be integral with
the first layer, and firmly mounts the appliance to said
selected part.

10. In a factory-made appliance selected from the group
consisting of a component of a dental appliance, an orthodon-
tic appliance, or an orthopedic appliance for shipment to a
user, wherein the appliance includes means thereon for
attachuing at least part of the appliance to a bony part of the
human body, and which component includes a part made of
[metal,] ceramic Jor plastic] and said attaching means is a
base secured to the part,

the improvement being 1n the attaching means which com-

prises a cured layer of polymer resin mounted directly
on said part, and an uncured layer of polymer resin over
at least a part of the cured layer defining a tacky surface
for ready mounting of the appliance on a bony part of the
human body and which when cured becomes integral
with the cured layer and attaches the part to said bony
part.

11. In an appliance according to claim 10, wherein the
polymer resin of the uncured layer 1s of the same family of
resins as the polymer resin of the cured layer.

12. In an appliance according to claim 10, wherein the
polymer resin of said layers 1s of a type that 1s curable by heat
energy, chemical energy, or light energy.

13. In an appliance according to claim 10, wherein the
polymer resin of said layer 1s transparent or translucent.

14. In an appliance according to claim 10, wherein the
polymer resin of the uncured layer 1s light-curable and the

polymer resin of the cured layer 1s transparent or translucent,
whereby the cured layer functions to wick or transmit light
energy to the entire uncured layer and produce complete
curing of the uncured layer.
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15. The combination of a factory-made ceramic orthodon-
tic appliance and a laminated base for shipment to a user for

ready mounting of the appliance on a tooth, said base consists
of:

a first layer of cured polymer resin, and 5

a second layer of uncured polymer resin of substantially
the same family as the first layer defining a tacky surface
for ready mounting of the appliance on a tooth.
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