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occlusal tie wings Includes a projecting column. The body may further include a shutter guiding portion, a portion of which Is
located occlusally beyond a projecting column. The body also has an archwire slot for accepting an archwire. The shutter engages
with the body for movement between a closed position, In which the shutter covers a sufficient portion of the archwire slot to
prevent the archwire from exiting the slot, and an open position, in which the archwire can exit the slot. The shutter includes a
ingual portion that iIs movably engagable with the shutter guiding portion of the body.



ABSTRACT

A low-protile selt-ligating orthodontic bracket having a body and a locking shutter 1s
provided. The body may include a base portion and a pair of laterally spaced occlusal tie
wings projecting in a generally labial direction from the base portion. At least one of the

5  occlusal tie wings includes a projecting column. The body may further include a shutter
guiding portion, a portion of which 1s located occlusally beyond a projecting column. The

body also has an archwire slot for accepting an archwire. The shutter engages with the

body for movement between a closed position, in which the shutter covers a sutficient
portion of the archwire slot to prevent the archwire from exiting the slot, and an open

10  position, in which the archwire can exit the slot. The shutter includes a lingual portion

that is movably engagable with the shutter guiding portion of the body.
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LOW PROFILE ORTHODONTIC BRACKET

Field of the Invention

[0001] The present invention relates generally to the field of orthodontics and, more

specifically, to the field of orthodontic bracket assemblies.

>  Background of the Invention

[0002] According to established orthodontic techniques, 1t 1s well known to attach an
orthodontic bracket assembly to a patient's tooth. The bracket assembly provides a location
for attaching an archwire and other orthodontic devices to facilitate movement ot the tooth.
It is well known to ligate an archwire to the orthodontic bracket assembly utilizing an elastic
10  or metal ligature. In conventional orthodontic bracket assemblies, the ligature is wrapped
around respective gingival and occlusal tie wings so as to overlay the archwire at mesial and

distal ends of the orthodontic bracket assembly.

[0003] Recently, designers have created self-ligating bracket assemblies that do not
require a separate ligature for attachment of the archwire to the bracket assembly. One type
15  of self-ligating bracket assembly is supplied with a locking shutter that 1s movable between
an open position, permitting access to the archwire slot, and a closed position, inhibiting
access to the archwire slot. Self-ligating bracket assemblies substantially decrease the time

involved in performing ligation procedures.

[0004] Some versions of these self-ligating brackets include a shutter with a lingual
20  portion that would utilize an occlusal-gingival, lingual vertical slot that traveled completely
under the archwire slot when in the closed position. The existence of this so-call “through-
and-through” vertical slot requires the bracket body to have a certain height to accommodate

the slot. Such self-ligating brackets are described in U.S. Pat. No. 6,368,105, the disclosure

of which is incorporated 1n 1ts entirety herein.
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[0005] To reduce the height of the bracket body, subsequent versions of selt-ligating
brackets used lingual slots that were not completely flat, but instead include an angled slot to
accept the lingual portion of the shutter. Such self-ligating brackets are described in U.S.
Pat. No. 8,636,507, the disclosure of which is incorporated in its entirety herein. These
>  brackets, however, provide little vertical travel distance for the lingual portion of the shutter,
which may lead to less stability and control over the shutter than with the “through-and-

through” slots.

Summary of the Invention

[0006] In one of its aspects, this invention may provide, for example, a self-ligating
10  orthodontic bracket having a body and a locking shutter. The body may include a base
portion; a pair of laterally spaced occlusal tie wings projecting in a generally labial direction
from the base portion, with at least one of the occlusal tie wings including a generally
labially projecting column; a shutter guiding portion, a portion of which being located
occlusally beyond the projecting column; and an archwire slot for accepting an archwire.
15  The shutter may engage with the body for movement between a closed position in which the
shutter covers a sufficient portion of the archwire slot to prevent the archwire from exiting
the slot and an open position in which the archwire can exit the slot. The shutter may

include a shutter support that is movably engagable with the shutter guiding portion ot the
body.

20  [0007] In certain embodiments, at least a portion of the archwire slot is bounded on one
side by at least a portion of the occlusal tie wings. The shutter guiding portion of the body
may include a channel in located at least in part occlusally beyond the projecting column.

The shutter support may include at least one arm member movably received in the channel.
In certain embodiments, the shutter support arm is received substantially only in a portion of
25  the channel located occlusally beyond the projecting column when the shutter is in the open
position. The shutter support arm may also be received in a portion of the channel located

lingual to the projecting column when the shutter 1s in the closed position.
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[0008] In certain embodiments, the shutter guiding portion of the body includes a guide
arm projecting occlusally beyond the projecting column. Additionally, the shutter support

may include a channel for movably receiving the guide arm of the shutter guiding portion.

[0009] In certain embodiments, the body of the self-ligating orthodontic bracket of the
>  present invention may also include a pair of laterally spaced gingival tie wings projecting in

a generally labial direction from the base.

[0010] In another aspect, the present invention is directed to a self-ligating orthodontic
bracket having a body and a shutter. The body may include a pair of laterally spaced
gingival tie wings and a pair of laterally spaced occlusal tie wings, with at least one of the
10 occlusal tie wings having a generally labially projecting column that may include a lower
projection extending occlusally therefrom. The lower projection may include a channel
therein that 1s located, at least in part, occlusally beyond the projecting column. The body
may also include an arch wire slot extending in a mesiodistal direction across the body and
between the gingival and occlusal tie wings to accommodate an arch wire. The shutter may
15  be in engagement with the body for movement between a closed position in which the
shutter covers a sufficient portion of the archwire slot to prevent the archwire from exiting
the slot, and an open position in which the archwire can exit the slot. This engagement
includes a lower, or lingual, portion of the shutter being at least partially movably received

in a portion of the channel of the lower projection.

20  [0011] In another aspect, the present invention is directed to a self-ligating orthodontic
bracket having a body, a shutter, and a shutter guiding portion. The body may include a
base portion; a pair of laterally spaced occlusal tie wings projecting in a generally labial
direction from the base, at least one of the occlusal tie wings having a generally labially
projecting column; and an archwire slot for accepting an archwire. The shutter may be 1n

25  engagement with the body for movement between a closed posttion in which the shutter

covers a sufficient portion of the archwire slot to prevent the archwire from exiting the slot
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and an open position in which the archwire can leave the slot. This engagement may
include the shutter having a shutter support that 1s movably engaged with the shutter guiding
portion of the body. The shutter guiding portion may be attached to the body, with at least a

portion of the shutter guiding portion being located occlusal to the projecting column.

5 [0012] In certain embodiments, the orthodontic bracket may also include a mounting
pad, wherein the body may be attached to the mounting pad. The shutter guiding portion
may be attached to the body by being attached to the pad.

Brief Description of the Drawings

[0013] FIG. 1 is a perspective view of an embodiment of the presently described seli-
10 ligating bracket.

[0014] FIG. 2 1s a perspective view of the embodiment shown in FIG. 1 with the

shutter 1n the open position.

[0015] FIG. 3 is a cross-sectional view along line A-A of the bracket body and shutter
of the embodiment shown in FIG. 1 with the shutter in the closed position and with a

15 circular archwire.

[0016] FIG. 4 1s a cross-sectional view along line A-A of the bracket body and shutter

of the embodiment shown in FIG. 1 with the shutter in the closed position and with a

rectangular archwire.

[0017] FIG. 5 is a cross-sectional view along line B-B of the bracket body and shutter
20  of the embodiment shown 1n FIG. 2.

[0018] FIG. 6 is a front view from the occlusal side of the bracket of the embodiment
shown 1n FIG. 1.
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Detailed Description of the Embodiment

[0019] Before any embodiments of the invention are explained in detail, 1t 1s to be

and the arrangement of components set forth in the following description or illustrated 1n the

>  following drawings. The invention 1s capable of other embodiments and of being practiced
or of being carried out 1n various ways. Also. 1t 1s to be understood that the phraseology and
terminology used herein 1s for the purpose of description and should not be regarded as
limiting. The use of “including.” “comprising,” or “having™ and variations thereof herein 1s
meant to encompass the items listed thereafter and equivalents thereof as well as additional

10  1tems. Unless specified or Iimited otherwise, the terms “attached.” “mounted.” “connected,”
“supported,” and “coupled™ and variations thereof are used broadly and encompass both
direct and indirect mountings, connections, supports, and couplings. Further, “attached.”
“connected,” and “coupled” are not restricted to physical or mechanical attachments.

connections, or couplings.

15 [0020] Referring now to the drawings, wherein the reference characters designate

identical or corresponding part throughout the several views and embodiments.

[0021] As depicted in FIGS. 1-6, an embodiment of the presently described self-
ligating bracket includes a bracket 14 and a clip or locking shutter 18. The 1llustrated
bracket 14 includes a bracket body 26 and a base 30. The bracket body 26 includes an
20  archwire slot 22 extending along a mesiodistal direction, receiving areas 34, first and second
laterally spaced occlusal tie wings 38. 40, first and second laterally spaced gingival tie wings
44. 46. and an occlusal-gingival opening 54 extending therebetween. As described 1n more
detail below. a vertical slot 50 is located underneath the gingival tie wings 44, 46. The
occlusal tie wings 38, 40. as shown, may also include a labial resting groove 42 on the labial

25  surtace 110 of the occlusal tie wings 38, 40).
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10022] The 1llustrated shutter 18 may include a labial portion 86, an intermediate
portion 90. and a lingual portion 94. The labial portion 86 may have substantially the same
mesiodistal width as the body 26 and includes a labial end 98 and a notch 102. In certain
embodiments, the labial portion 86 may also include a circular cut-out 104 that extends
through the shutter 18 and receives a tool, 1.e., an opening tool (not shown), that may be
used to move the shutter 18 between the open position and the closed position. In other
constructions, the cut-out may be different shapes and may not extend through the shutter

18.

[0023] As shown in FIGS. 1 and 2. the bracket 14 has a closed position (FIG. 1) in
which the shutter 18 inhibits access to the archwire slot 22, and an open position (FIG. 2) in
which the shutter 18 allows access to the archwire slot 22 to allow placement of an archwire.
The labial resting groove 42 may be engaged by the shutter 18 while in the open position.
In the illustrated embodiment, the labial resting groove 42 forms a concave surface that
interfaces with a convex surtace 106 of the labial end 98 of the shutter 18. In other

constructions, the labial resting groove may be formed using other surfaces and shapes.

[0024] The 1llustrated base 30 connects the bracket 14 to a tooth (not shown) and
includes a bonding pad 32 that recerves an adhesive and 1s shaped to aftix to the tooth. In
the 1llustrated embodiment. the lingual side of the bonding pad 32 affixes to the labial side
of the tooth. The base 30 may be attached to the body 26 with welds. In other embodiments,

the base 30 may be attached in other ways or formed as a single piece with the body 26.

10025] The illustrated archwire slot 22 may be defined by a lingual surface 62, a
gingival side surface 66. and an occlusal side surface 70. With reference to FIGS. 3 and 4,
the archwire slot 22 may be sized to receive an archwire 134 having a circular cross-section
or an archwire 138 having a rectangular cross-section. Once the archwire 1s seated, the
archwire slot 22 inhibits movement of the archwire in the lingual, gingival, or occlusal

directions, and the shutter 18 may be used restrict movement of the archwire in the labial
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direction when the shutter is in the closed position. As shown in FIG. 4, the design of the
shutter 18 1s such that the rectangular archwire 138 1s seated to apply torque to the archwire
slot 20 depending on the rectangular cross-sectional shape of the archwire 138. The
continuous active seating or biasing of the archwire 138 by the shutter 18 allows for

5 accurate tooth movement.

[0026] The receiving areas 34 are defined in a gingival portion of the body 26 and. as
depicted 1n FIGS. 1 and 2, may include a first receiving area 34separated from a second
receiving area 34 by the protrusion 52. The first receiving area 34 extends labially and
gingivally from the gingival side surface 66 to one of the mesial or distal sides of the body
10  26. The second receiving area 34 extends labially and gingivally from the gingival side
surface 66 to the other of the mesial or distal sides of the body 26. The protrusion 52
separates the first recetving area and the second receiving area and 1s gingivally even with
the gingival side surface 66. The protrusion S2 functions to inhibit the archwire from
entering the receiving areas 34 and interfering with the labial end 98 of the shutter 18 when

15  the shutter 18 1s 1n the closed position.

10027] In the 1llustrated embodiment, the pair of occlusal tie wings 38, 40 are formed on
the occlusal portion of the body 26 and provides a place for ligation bands or wire (not
shown) to be wrapped for functional or aesthetic purposes. The first and second occlusal tie
wings 38, 40 project labially from the body and include first and second column portions
20 118, 122 respectively. While the illustrated embodiment depicts a pair of occlusal tie wings
38. 40, alternative embodiments of the presently described bracket may feature a single

occlusal tie wing.

10028] Opposite the archwire slot, the illustrated pair of gingival tie wings 44, 46 are
formed on a gingival portion of the body 26 and, like the occlusal tie wings 38, 40, provides
25  a place for ligation bands or wire to be wrapped for functional or aesthetic purposes. As

with the occlusal tie wings, while the illustrated embodiment depicts a pair of gingival tie
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wings 44, 46, alternative embodiments featuring a single gingival tie wing arec also

contemplated.

[0029] The labial end 98 of the shutter 18 1s curved labially to form a convex surface
106 that rests on the labial surface 110 of the occlusal tie wings 38, 40 when the shutter 18 1s
In the open position. The notch 102 is defined in the labial end 98 of the shutter 18 and
recerves the protrusion S2when the shutter 18 is in the closed position such that the shutter
18 1s stabilized in the mesiodistal direction. In other constructions, the labial portion 86 of
the shutter may be different shapes or have different mesiodistal widths. In addition, the
convex surface 106 and the labial end 98may be different shapes or may be straight sections.
Furthermore. the labial end 98 may define more than one notch 102 or less than one notch
102 and the body 26 may include more than one protrusion or less than one protrusion to be

received 1n the notches in the labial end 98.

[0030] In the 1illustrated embodiment, the intermediate portion 90 of the shutter 18
connects the labial portion 86 to the lingual portion 94 and has a narrower mesiodistal width
than the labial portion 86 such that the intermediate portion 90 fits between the first and
second occlusal tie wings 38, 40. As shown in FIGS. 1 and 2, the lingual portion 94 of the
shutter 18 has two arm members 96 that function extend the mesiodistal width of the lingual
portion 94. As described in more detail below. the arm members 96 are sized to be received
in the guiding portions 114, 116. In some embodiments, the lingual portion 94 of the shutter
18 may be mildly divergent, or curved, at its end to allow a catching or stop of the shutter at
the bottom of the guiding portions 114,116. In an alternative embodiment, the guiding
portions 114, 116 may also include L-shaped ends to prevent the shutter 18 from

inadvertently falling out.

[0031] With reference to FIGS. 1-6, in the illustrated embodiment. the shutter guiding
portions 114, 116 extend occlusally beyond the columns 118, 122 of the occlusal tie wings

38. 40. As shown, the shutter guiding portions 114, 116 may extend from the respective
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column 118, 122 and reach almost to the occlusal end of the bonding pad 32 that is attached
to the tooth. As shown 1n the figures, guiding slots 126, 130 may be formed 1n the shutter
oguiding portions 114, 116 and extend gingivally in to the columns 118. 122 such that the
slots 126, 130 are located lingual to the columns 118, 122. While the shutter guiding
5> portions 114, 116 are depicted in the figures as being a part of the body, in other
embodiments, the shutter guiding portions 114, 116 may be separate from the body 26. In
these alternative embodiments, the shutter guiding portions 114, 116 may be attached to the

body 26 by virtue of being attached to the same bonding pad 32.

[0032] As shown in FIGS. 3-5, the occlusal ties wings 38, 40 feature a C-shaped re-
10 curve. Unlike prior art brackets, the shutter guiding portions 114, 1160t the vertical slots,
and the slots 126, 130 present therein, allow for externalized shutter travel. As depicted, the
presently described brackets provide a vertical slot 50 that does not extend behind. or lingual
to, the archwire slot. FIGS. 3 and 4 depict the shutter 18 1n the closed position, and FIG. §
shows the shutter 1n the open position. The transition between these two positions 1s
15 permitted by the lingual portion 94, and specifically the arm members 96, of the shutter 18
travelling through the slots 126, 130 in the guiding portions 114, 116. By externalizing the
vertical guide slot 1n the shutter guiding portions 114, 116, the vertical slot 50 no longer has
to run underneath the archwire slot 22, resulting in the ability to make the bracket 14 have a

lower prohile 1f desired. as shown in FIG. 6.

20  10033] In operation, the bracket 14 is attached to the tooth with the attachment portion
58. The shutter 18 is moved to the open position with the labial end 98 of the shutter 18
disposed on top of the labial surface 110 of the occlusal tie wings 38,40 and the lingual
portion 94 of the shutter 18 disposed in the occlusal ends of the slots 126, 130 of the shutter
ouiding portions 114, 116. In this position, the shutter 18 1s substantially free of contact

25  with the gingival ties wings 44, 46, and does not inhibit access to the archwire slot 22. The
appropriate archwire may then be seated mto the archwire slot 22. and the shutter 18 may be

moved from the open position to the closed position such that the labial end 98 of the shutter
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18leaves the labial surface 110 of the occlusal tie wings 38, 40, and the lingual end 94
travels in a gingival direction through the slots 126, 130 of the shutter guiding portions 114,

116. The labial portion 86 of the shutter 18 is moved over the archwire and archwire slot 22

and into the closed position such that the labial end 98 of the shutter 18 1s disposed within

5  the receiving area 34 and the lingual end 94 1s disposed further within the slots 126, 130 of
the shutter guiding portions 114, 116, such that the lingual end 94 of the shutter 18 1s
positioned in the lingual portions of the first and second column portions 118. 122 of the
occlusal tie wings 38, 40. Once in the closed position, the shutter 18 inhibits the archwire

from moving 1n the labial direction such that the archwire slot 22 and the shutter 18

10 cooperate to inhibit the movement of the archwire in the labial, lingual. occlusal, and

gingival directions.

[0034] All of the apparatus and methods disclosed and claimed herein can be made and
executed without undue experimentation in light of the present disclosure. While the
invention has been described in terms of preferred embodiments, 1t will be apparent to those
15  of skill in the art that variations may be applied to the apparatus, methods and sequence of
steps of the method without departing from the concept, spirit and scope of the invention.
More specifically. it will be apparent that certain components may be added to, combined
with, or substituted for the components described herein while the same or similar results
would be achieved. All such similar substitutes and modifications apparent to those skilled

20  in the art are deemed to be within the spirit, scope and concept of the invention as detined.

[0035] The claims, as originally presented and as they may be amended, encompass
variations, alternatives, modifications. i1mprovements, equivalents, and substantial
equivalents of the embodiments and teachings disclosed herein. including those that are
presently unforeseen or unappreciated, and that, for example, may arise from

25  applicants/patentees and others.
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[0036] The above-described embodiments are intended to be examples of the present
invention and alterations and modifications may be effected thereto, by those of skill in the
art, without departing from the scope of the invention, which is defined solely by the claims

appended hereto.
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What is claimed is:

1. A self-ligating orthodontic bracket comprising:
(a) a body comprising:
(1) a base portion;
> (1) a pair of laterally spaced occlusal tie wings projecting labially tfrom said

base, wherein at least one of said occlusal tie wings comprises a generally labially

projecting column;

(i11) a shutter guiding portion, wherein at least a portion of said shutter guiding

portion extends occlusally from said projecting column; and

10 (1v) an archwire slot extending in a mesiodistal direction across the body to

accommodate an archwire; and

(b) a shutter in engagement with said body and movable between a closed
position, wherein said shutter covers a sufficient portion of said archwire slot to prevent
said archwire from exiting said archwire slot. and an open position, wherein said

15  archwire can exit said archwire slot. said shutter comprising a shutter support movably

engaged with said shutter guiding portion ot said body.

2. The self-ligating orthodontic bracket of claim 1, wherein at least a portion of said

archwire slot is bounded on one side by at least a portion of said occlusal tie wings.

3. The self-ligating orthodontic bracket of claim 1, wherein said shutter guiding portion
20 of said body comprises a channel that extends at least in part occlusally from said

projecting column.
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4. The selt-ligating orthodontic bracket of claim 3, wherein said shutter support

comprises at least one shutter support arm member movably received in said channel.

5. The self-ligating orthodontic bracket of claim 4, wherein said shutter support arm
member 1s received substantially only 1n a portion of said channel located occlusally

> beyond said projecting column at least when said shutter is in the open position.

6. The sclf-ligating orthodontic bracket of claim 4, wherein said shutter support arm
member 1s received 1n a portion of said channel located lingual to said projecting

column when said shutter 1s 1 the closed position.

7. The self-ligating orthodontic bracket of claim 1, wherein said shutter guiding portion
10 of said body comprises at least one guide arm projecting occlusally from said

projecting column.

8. The self-ligating orthodontic bracket of claim 7. wherein said shutter support

comprises a channel for movably receiving said at least one guide arm.

9. The self-ligating orthodontic bracket of claim 1, wherein said body turther comprises

15 a pair of laterally spaced gingival tie wings projecting labially from said base.

10. The self-ligating orthodontic bracket of claim 1, wherein said at least one ot said

occlusal tie wings comprises each of said occlusal tie wings.

11. A self-ligating orthodontic bracket comprising:
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(a) a body comprising:
(1) a pair of laterally spaced gingival tie wings:

(11) a pair of laterally spaced occlusal tie wings, at least one of said occlusal tie

wings comprising a labially projecting column. said projecting column comprising a

S lower projection extending occlusally theretrom, said lower projection comprising a
channel therein, said channel being located at least in part occlusally beyond said

projecting column;

(111) an archwire slot extending in a mesiodistal direction across the body and

between the gingival and occlusal tie wings to accommodate an archwire; and
10 (b) a shutter in engagement with said body and movable between a closed
position, wherein said shutter covers a sufficient portion of said archwire slot to prévent
sald archwire from exiting said archwire slot, and an open position, wherein said
archwire can exit said archwire slot, said engagement including a lingual portion of said

shutter being at least partially movably received in a portion of said channel.

15  12. The self-ligating bracket of claim 11. wherein said lingual portion of said shutter 1s
received substantially only in a portion of said channel located occlusally beyond said

projecting column at least when said shutter 1s in the open position.

13. The self-ligating bracket of claim 11, wherein said lingual portion of said shutter 1s
received in a portion of said channel located lingual to said projecting column when

20 sald shutter is in the closed position.

-

14. A self-ligating orthodontic bracket comprising:

(a) a body having:
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(1) a base portion:

(11) a pair of laterally spaced occlusal tie wings labially projecting from said
base, at least one of said occlusal tie wings comprising a generally labially projecting

column: and

S (111) an archwire slot extending in a mesiodistal direction across the body to

accommodate an archwire;

(b) a shutter guiding portion attached to said body, wherein at least a portion of

said shutter guiding portion 1s located occlusally from said projecting column; and

(c) a shutter i engagement with said body and movable between a closed

10 position, wherein said shutter covers a portion of said archwire slot to prevent said
archwire from exiting said archwire slot, and an open position, wherein said archwire can

exit said archwire slot, said engagement including said shutter having a shutter support

member movably engaged with said shutter guiding portion.

15. The selt-ligating orthodontic bracket of claim 14, wherein said base comprises a

15 bonding pad, wherein said body i1s attached to said bonding pad.

16. The self-ligating bracket of claim 15, wherein said shutter guiding portion 1s attached

to said body by being attached to said boding pad.

17. The self-ligating orthodontic bracket of claim 14, wherein said body tfurther
comprises a pair of laterally spaced gingival tie wings.

20
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