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(57) ABSTRACT

The present invention relates to a palatal expansion device
that has a screw having one or more activation arms wherein
the screw connects two blocks, each block having an open-
ing for receiving the screw; a stabilizer attached to the
blocks; and a spring extension positioned opposite the
activation arms, wherein the spring extension is attached to
the stabilizer. The present invention involves methods for
expanding the maxillary arch, and kits including the device.
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PALATAL EXPANSION DEVICE AND
METHODS

BACKGROUND OF THE INVENTION

Constricted maxillary arch is often a significant dental and
skeletal problem in field of orthodontics. Prior to the present
invention, a fixed palatal expansion device generally con-
sisted of a 4-band device with a midpalatal screw. In this
example, the appliance had fixed bands on the maxillary first
permanent molars and first premolars, connected on each
side by a rigid bar, with both sides connected to each other
by the screw. Such an appliance often consisted of 2
stabilizing bars, a screw with a hole in the middle for
activation, and 2 metal blocks. These metal blocks are
connected with each other by the screw and upon activation
the blocks move apart from each other to achieve the
transverse expansion of the upper jaw. In most instances,
activation of the screw is performed by a pin shaped key.
The appliance is initially cemented to the teeth and activated
twice a day by the patient with the key until the desired
expansion is achieved.

Looking at the above-described device from a clinical
point of view, patients have a hard time finding the hole on
the screw with the pin shaped key, inserting the key and
turning the screw backwards in the direction of the throat by
looking to an inverted image on a mirror. The hole on the
screw is often very small; generally its diameter is less than
a millimeter. Hence, even with the help of the pin shaped
key, it is difficult to find. Furthermore, other risks exist. They
include injuring the soft palate during insertion of the key
and/or swallowing the key during activation. In some cases,
accidental swallowing of orthodontic expansion appliance
keys has been reported.

After the desired expansion is achieved, the activation of
the screw is stopped and the appliance is maintained in the
mouth for 3 months for stabilization and adaptation of the
tissues. However during this time period, unwinding of the
screw can happen thereby causing the blocks to retract, and
some of the achieved expansion can be lost during the
stabilization period.

Hence, a need exists for an effective palatal expander that
is patient friendly. In particular, a need exists for a palatal
expander that does not require a key, that is easy to use, and
achieves the desired maxillary expansion without retraction
of the device.

SUMMARY OF THE INVENTION

The present invention relates to a palatal expansion device
that has a screw having one or more activation arms wherein
the screw connects two blocks, each block having an open-
ing for receiving the screw; a stabilizer (e.g., one or more
stabilizers) attached to the blocks; and a spring extension
positioned opposite the activation arms, wherein the spring
extension is attached to the stabilizer. The device further
includes two or more retaining wires (e.g., four wires) for
securing the device to the teeth, wherein the wires are
laterally attached to the blocks. In one embodiment, the
screw perpendicularly transects the blocks at the opening.
The spring extension is made from an alloy (e.g., nickel
titanium alloy), a metal, a plastic, or rubber.

In another embodiment, the present invention pertains to
a palatal expansion device that has two blocks; a means for
separating the two blocks with one or more activation arms;
a means for stabilizing the blocks (e.g., a stabilizer); and a
self-locking or anti-wind back mechanism (e.g., a spring
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extension) that engages the activation arm to thereby prevent
retraction of the blocks. The means for stabilizing (e.g., a
prism shaped bar, or cylindrical shaped rod) includes, in one
embodiment, a rod securely attached to the blocks (e.g.,
welded, connected by clasps or bands, cemented). The
embodiment further includes two or more retaining wires
(e.g., four wires) for securing the appliance to teeth, wherein
the wires are laterally attached to the blocks.

The present invention also includes methods of expanding
a maxillary arch of a person. The methods include the steps
of securing palatal expansion device, as described herein and
engaging the activation arm to thereby expand the arch. The
activation arm can be engaged on a daily basis (e.g., once,
twice, or three times a day), every other day, or every few
days, depending on the extent of the expansion. The period
of activation can be from about 1 week and about 2 weeks,
or more (e.g,. about 3 or 4 weeks). The period of activation
can be followed by a period of stabilization of between about
2 and about 4 months (e.g. an average of about 3 months).

A kit for palatal expansion is further embodied by the
present invention. The kit includes the palatal expansion
device described herein and two or more retaining wires
(e.g., four wires) for securing the device to teeth. The kit can
additionally include additional items normally associated
with securing or using such a device.

The present invention has several advantages. The device
does not require a pin shaped key for activation of the screw
because an activation arm is built-in into the device. The
device of the present invention is safer because there is no
risk of swallowing a pin shaped key or puncturing the soft
palate during insertion of such a key. The built-in activation
arm more easily allows for activation of the screw and is
therefore more patient friendly. As such, greater patient
compliance is obtained. Another advantage of the present
invention is the built-in locking (e.g., anti-wind back)
mechanism which prevents the screw from winding back
after the desired expansion is achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features and advantages
of the invention will be apparent from the following more
particular description of preferred embodiments of the
invention, as illustrated in the accompanying drawings in
which like reference characters refer to the same parts
throughout the different views. The drawings are not nec-
essarily to scale, emphasis instead being placed upon illus-
trating the principles of the invention.

FIG. 1 is a diagram showing an embodiment of the palatal
expansion device of the present invention secured to a
maxillary arch.

FIG. 2 is a diagram of a top view of another embodiment
of the palatal expansion device of the present invention.

FIG. 3A is a diagram of a perspective view showing the
outside of one block, two retaining wires, a square hole for
receiving a stabilization bar, and a round hole for receiving
the screw for one embodiment of the palatal expansion
device of the present invention.

FIG. 3B is a diagram of a side view showing a spring
extension attached to the stabilization bar and positioned
opposite to four activation arms of an embodiment of the
palatal expansion device of the present invention.

FIG. 3C is a diagram of a perspective view showing the
inside of one block, two retaining wires, a square hole for
receiving a stabilization bar, and a round hole for receiving
the screw for an embodiment of the palatal expansion device
of the present invention.
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FIG. 3D is a diagram of a perspective view showing the
screw and four activation arms attached to the screw for an
embodiment of the palatal expansion device of the present
invention.

FIG. 3E is a diagram of a perspective view of the spring
extension attached to the stabilization bar of an embodiment
of the palatal expansion device of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

A description of preferred embodiments of the invention
follows.

Referring to FIG. 1, palatal expansion device 20 is
secured to maxillary arch 16 by bands 22A-22D and retain-
ing wires 14A-14D. Palatal expansion device 20 has a
mid-palatal screw 2 that separates blocks 8 and 10 to expand
the upper jaw and dentition. In this embodiment, screw 2 has
four prong-shaped activation arms, activation arms 6A—6D,
that are securely attached to a middle portion of screw 2. A
detailed view of screw 2 and activation arms 6A—6D are
shown in FIG. 3D. In addition to a screw, other means for
separating the block can be use so long as the means is
attached to an activation arm that can be engaged by the user
and acts to separate the blocks, as described herein. Addi-
tionally, a combination of one or more screws can be used
in place of a single screw. For example, two screws opposing
each other can be used to push the blocks outward, con-
nected by a metal connector to which the activation arms are
secured. In one embodiment, turning an activation arm
causes screw 2 to turn a Y4of a turn. The number of
activation arms and the tread of the screw can be adjusted to
obtained the desired expansion distance for each activation.
In one embodiment, a 2 mm screw, with 4 activation arms,
causes the screw to achieve a 0.25 mm expansion. Similarly,
in another embodiment, a screw with a smaller diameter,
e.g., a 1 mm screw, with 2 activation arms, could also cause
the screw to achieve the same 0.25 mm expansion. The tread
of'the screw (e.g., the diameter of the screw) can range from
between about 0.5 mm and about 4 mm, and the number of
activation arms can range from 1 to 8 arms to obtain the
desired expansion for each activation, and preferably
between 2 and 4 arms. The present invention includes a
device that expands, for each activation, between about 0.1
mm to about 0.4 mm, and preferably between about 0.2 mm
and about 0.3 mm (e.g., about 0.25 mm).

The device is worn for a period of between about 1 week
and about 2 weeks, or more (sometimes about 3 or 4 weeks)
to obtain the maximum desired expansion. The device of the
present invention can therefore achieve a maximum expan-
sion between about 3 mm and about 15 mm, and preferably
between 7 mm and about 11 mm (e.g., about 7 mm, about
9 mm or about 11 mm) The maximum range of expansion
can be adjusted by lengthening or shortening the screw, and
the stabilizing bars, as further described herein. The screw
size can be selected based on the amount of expansion
needed.

FIG. 1 shows activation arms 6 A—6D having a ball shaped
head on the end of each arm to more easily allow the patient
to turn it. However, the shape of the end of the activation
arm can be of other shapes, so long as the patient can engage
the arm to turn it. Preferably, the end of the activation arm
is shaped without sharp edges to avoid accidental puncturing
by the tongue or finger. The built-in activation arm relin-
quishes the need for a pin-like key to turn the screw, and all
the disadvantages associated with the use of such a key (e.g.,
trying to place the pin to the small hole of the screw to
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activate the screw, puncturing the soft palate, accidental
swallowing of the key, losing the key, etc.). The embodiment
shown in FIG. 1 allows the activation arms and screw to
work like a sprocket wheel.

Stabilizing bar 12 along with spring extension 4 are
shown in FIG. 1, and in more detail in FIG. 3E. Stabilizing
bar 12 is square shaped prism which goes through the square
shape holes of blocks 8 and 10. See FIGS. 3A and 3C. One
or more stabilizing bars can be used. The holes transect
blocks 14A and B to allow for stabilizing bar 12 to slide
freely along the blocks during expansion. Stabilizing bar 12
functions to stabilize the device to keep the blocks moving
along a straight axis, e.g., by preventing the blocks from
swiveling during expansion. Any means for stabilizing the
blocks can be used so long as the means keeps the blocks
moving along a straight axis and in the direction for expan-
sion. In addition to a bar, stabilizing means can also include
a cylindrical shaped rod. The stabilizing bar can be made
from metal, plastic, rubber or any other material known in
the art or later developed that can withstand the force of
expansion.

Attached to stabilizing bar 12 is spring extension 4.
Spring extension 4 acts as a self-locking mechanism for
screw 2. FIGS. 1, 3B and 3E show spring extension 4 that
looks like a plate projection that functions like a cog to lock
the screw. Spring extension 4 prevents screw 2 from winding
back, which in turn prevents retraction of the blocks. A
spring extension allows the activation arm to pass in one
direction (e.g., from bottom to top), but does not allow for
the activation arm to reverse direction (e.g., from top to
bottom) to prevent wind back of the screw. A spring exten-
sion can be positioned perpendicularly to stabilizing bar 12,
or at an angle (e.g., a slightly downward angle) to achieve
unidirectional directional flow. The spring extension can
also have a rounded or cup-like shape, or other shape that
complements the end of the activation arm. In addition to a
spring extension, other self locking means (e.g., anti-wind
back means) can be used to prevent the activation arms from
winding back. The spring extension can be made from metal,
alloy (e.g., nickel titanium alloy), plastic, rubber, or other
suitable material that is known in the art or later developed.

Blocks 8 and 10 act as supports for device 20. Such blocks
can be made from metal, rubber, plastic or any other suitable
material known in the art or later developed to act as
supports for the expansion device of the present invention.
Blocks 8 and 10 have an opening to receive screw 2. The
opening used to receive screw 2 can extend along the entire
width of one or both blocks. For example, in FIGS. 3A and
C, the opening that receives screw 2 extends along the entire
width of both blocks to allow screw 2 to extend past the end
of each block. In this embodiment, both blocks move along
the screw during expansion. In another embodiment, one
block can have a screw opening that extends along the entire
width of the screw, while the other block has a screw
mounted to the block. During expansion, only one block,
instead of two, moves along the screw, which in turn allows
an equal expansion.

As shown in FIG. 1, blocks 8 and 10 also have an opening
for receiving stabilization bar 12. The opening allows blocks
8 and 10 to slide along stabilization bar 12, as described
herein. Additionally in the embodiment shown in FIGS. 1,
3A and 3C, blocks 8 and 10 accommodate retaining wires
14A-D. The device of the present invention can have two or
more retaining wires, and preferably four retaining wires.
Retaining wires are used to secure the device to the maxil-
lary arch. In one example, retaining wires can be secured to
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the molar and premolar bands. They project from the outside
surfaces of the blocks and extend outward toward the molar
and premolar bands.

FIG. 2 shows device 20 when it is not secured to the
maxillary arch. Retaining wires 14A—D are straight and can
be soldered to the premolar and molar band, or bonded
directly to the palatal side of the molar and premolar teeth.
FIG. 2 shows one embodiment of the palatal expansion
device of the present invention prior to being secured to a
patient. The device can be provided with or without retain-
ing wires. In the case where the device is not provided with
retaining wires, the device has a point of attachment for the
wires that can be threaded or attached by the orthodontist in
the dental office.

The present invention also includes methods for expand-
ing the maxillary arch. The steps of the method includes
securing the device, as described herein, to the maxillary
arch (e.g., to the molar and premolar bands), and engaging
the activation arms (e.g., turning the activation arm). In
general, palatal expansion therapy affects craniofacial struc-
tures and the teeth onto which the appliance is adapted. In
the horizontal plane, the midpalatal suture separates asym-
metrically in a “V”’-shaped pattern, with the greatest expan-
sion occurring in the anterior aspect of the palate. Data
indicates that the greatest resistance to sutural splitting is in
the posterior aspect of the palate, because of the articulation
of the maxilla with the surrounding cranial bones, such as
the zygomatic buttress. These anatomic considerations result
in the above-mentioned pattern of expansion with any
tooth-borne appliance. Therefore, in one embodiment the
device is placed near the sources of anatomic resistance such
as the zygomatic buttresses. Such placement causes a more
uniform pattern of palatal expansion.

As described herein, the methods of the present invention
include activation that occurs on a daily basis (e.g., once a
day, twice a day, or three times a day), every other day,
several times a week. In one example, activation occurs
twice a day by turning the activation arm downward and
backward wherein every activation is 0.25 mm. The patient
can activate the device with the help of the index finger until
it clicks. At the time that the arm clicks, the activation arm
disappears and hides between the metal blocks and does not
irritate the tongue. The activation occurs until the desired
expansion is obtained, e.g., between about 7 mm and about
11 mm. In one aspect of the invention, the period for
expansion is between about 1 and about 2 weeks. The
expansion period can be followed by a stabilization period
(e.g. about 3 months), where the maxillary arch acclimates
to the expansion. The spring extension prevents the screw
from unwinding and maintains the expansion.

The present invention also relates to a kit including the
device, as described herein, and two or more retaining wires.
Optionally any other tool or items used to secure the device
to the maxillary arch or activate the device can also be
included.

EXEMPLIFICATION

The palatal expansion device shown in FIG. 1 can be
made with the following specifications. The device can be
made with 2 metal blocks and a metal screw having a tread
of' 2 mm, and a length of either 7 mm, 9 mm or 11 mm. Each
metal block has an opening to receive and complement the
screw, and the opening runs the entire length of the screw.
The screw has 4 activation arms attached to the center, each
arm positioned to cause the screw to turn a Yof a turn. Each
activation arm has a ball-like protections at its end. The
screw of the device together with the activation arms work
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like a sprocket wheel. The device can be made for activation
that occurs twice a day, with every activation being 0.25
mm. The device also has a stabilizing bar which is a square
shaped prism that goes through the square shape holes of the
blocks. Attached to the stabilization bar is a spring extension
that acts as a self-locking or anti-wind back mechanism for
screw. The spring extension, that can made from a nickel
titanium allow, looks like a plate projection that functions
like a cog to lock the screw. The device has 4 retaining metal
wires, wherein 2 wires are attached to each metal block.

A patient wearing the device can activate it using the
index finger until it clicks. At the time that the arm clicks, the
activation arm disappears and hides between the metal
blocks and does not irritate the tongue. The period for
expansion is between about 1 and about 2 weeks. If further
expansion is needed, a second, longer screw can be used for
a period of about 1 to about 2 additional weeks (e.g., about
3 or 4 weeks total). The expansion period is often followed
by a stabilization period (e.g. about 3 months), where the
maxillary arch acclimates to the expansion.

The relevant teachings of all the references, patents and/or
patent applications cited herein are incorporated herein by
reference in their entirety.

While this invention has been particularly shown and
described with references to preferred embodiments thereof,
it will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the scope of the invention encompassed by
the appended claims.

What is claimed is:

1. A palatal expansion device that comprises:

a. a screw having one or more built-in activation arms
wherein the screw connects two blocks, each block
having an opening for receiving the screw;

b. one or more stabilizers attached to the blocks; and

c. a spring extension positioned opposite the activation
arms, wherein the spring extension is attached to the
stabilizer,

wherein the built-in activation arm is engaged by the spring
extension to thereby prevent retraction of said blocks.

2. The palatal expansion device of claim 1, further includ-
ing two or more retaining wires for securing the appliance to
teeth, said wires are laterally attached to said blocks.

3. The palatal expansion device of claim 2, wherein four
retaining wires are attached to said blocks.

4. The palatal expansion device of claim 1, wherein the
screw perpendicularly transects said blocks at the opening.

5. The palatal expansion device of claim 1, wherein the
spring extension is made from an alloy, a metal, a plastic, or
rubber.

6. The palatal expansion device of claim 5, wherein the
spring extension is made from a nickel titanium alloy.

7. A palatal expansion device that comprises:

a. two blocks:

b. a means for separating the two blocks with one or more

activation arms;

c. a means for stabilizing said blocks; and

d. a self-locking mechanism that engages the activation
arm to thereby prevent retraction of said blocks.

8. The palatal expansion device of claim 7, wherein the

means for separating said blocks includes a screw.

9. The palatal expansion device of claim 7, wherein the
means for stabilizing comprises a bar or a rod securely
attached to said blocks.

10. The palatal expansion device of claim 7, wherein the
self-locking mechanism comprises a spring extension.
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11. The palatal expansion device of claim 7, further
including two or more retaining wires for securing the
appliance to teeth, said wires are laterally attached to said
blocks.

12. A method of expanding a maxillary arch of a person,
said method comprises the steps of:

a. securing palatal expansion device in the maxillary arch

of said person, wherein the device comprises:

i. a screw having one or more built-in activation arms
wherein the screw connects two blocks, each block
having an opening for receiving the screw;

ii. a stabilizer attached to the blocks; and

iii. a spring extension positioned opposite to the acti-
vation arms, wherein the spring extension is attached
to the stabilizer, and wherein the built-in activation
arm is engaged by the spring extension to thereby
prevent retraction of said blocks; and

b. engaging the activation arm to thereby expand the arch.

13. The method of claim 12, further including engaging
the activation arm daily.

10
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14. The method of claim 12, wherein the activation arm
is engaged daily for a period of between about 1 week and
about 2 weeks.

15. A kit for palatal expansion that comprises:

a. palatal expansion device having:

i. a screw having one or more built-in activation arms
wherein the screw connects two blocks, each block
having an opening for receiving the screw;

ii. a stabilizer attached to the blocks; and

iii. a spring extension positioned opposite to the acti-
vation arms, wherein the spring extension is attached
to the stabilizer, and wherein the built-in activation
arm is engaged by the spring extension to thereby
prevent retraction of said blocks; and

b. two or more retaining wires for securing the appliance

to teeth, said wires are laterally attached to said blocks.

16. The kit of claim 15, further including four retaining
wires.

17. The kit of claim 15, further including additional tools

20 or items used to secure said device.

#* #* #* #* #*
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