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SELF-LIGATING BRACKET

CROSS-REFERENCE TO RELATED APPLICATION
[0001] The present application claims priority of U.S. Provisional Patent Application No.
62/172,548, filed on June 8, 2015 and U.S. Patent Application No. 15/176,777, filed June 8,

2016, the contents of which are hereby incorporated herein by reference in their entireties.

BACKGROUND
[0002] The present disclosure relates to the field of orthodontics. More specifically, the
present disclosure relates to self-ligating brackets.
[0003] Orthodontic treatment often involves at least a combination of an arch wire and
brackets and/or buccal tubes that are used to secure the arch wire to the teeth of the patient. The
arch wire is made of a resilient material that, if bent or deformed, will return to its previous shape.
Dental malocclusions are treated by securing the arch wire to the patient teeth which are brought
into a post-treatment alignment as the arch wire returns to its original shape. The corrective forces
are transferred from the interactions between the arch wire and the arch wire slot of the bracket,
through the bracket to the tooth.
[0004] Traditionally, brackets are secured to the teeth of a patient and the brackets have an
arch wire slot within which the arch wire is received. Elastomeric ligatures secure the arch wire
within the arch wire slot of the bracket. Self-ligating brackets include a built in mechanical ligature
which eliminates the need for separate elastomeric ligatures to secure the arch wire to the bracket.
Self-ligating brackets typically use a sliding and/or rotating clip or door that moves relative to the
bracket body to occlude the arch wire slot.
[0005] Self-ligating brackets are available as “active” brackets or “passive” brackets,
which describe the way in which the arch wire may interact with the clip. Active self-ligating
brackets include a clip in which an end or portion extends into an edgewise slot and resiliently
applies a seating force against an arch wire in the facial-lingual dimension. The active self-
ligating bracket retains the arch wire in the slot due to the mechanical strength of the clip itself.

Active self-ligating brackets provide more control of the interactive forces between the clip and
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the arch wire, but can increase friction between the arch wire and the clip, which may reduce the
transfer of this force to the tooth.

[0006] Passive self-ligating brackets include a clip that extends across and beyond the
arch wire slot and is fixed or restrained against movement in the facial-lingual dimension. The
passive self-ligating bracket, when closed, effectively forms a tube defined by the slot and the
clip within which an arch wire with a diameter smaller than a diameter of the formed tube can
slide. For this reason, in some applications, the clip of a passive self-ligating bracket is called a

door.

BRIEF DISCLOSURE
[0007] An exemplary embodiment of a self-ligating bracket includes a bracket body. The
bracket body includes a mesial side and a distal side. The bracket body includes an arch wire slot
that extends from the mesial side to the distal side of the bracket body. A mesial channel extends
into the bracket body. A center channel extends into the bracket body between the mesial channel
and the distal channel. A spring clip includes a distal arm which includes a distal arm body and a
distal finger. The spring clip includes a mesial arm which includes a mesial arm body and a mesial
finger. The spring clip includes a center arm which includes a first center arm body and a second
arm center body. The first center arm body and the second arm body are connected by a center arm
bar. The spring clip is movable between an open position and a closed position. In the open
position, the arch wire slot is unobstructed and in the closed position the distal finger, the mesial

finger, and the center arm bar extend into and across the arch wire slot to occlude the arch wire slot.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] Figure 1A is a top view of an exemplary embodiment of a self-ligating bracket in
a closed configuration.
[0009] Figure 1B is a perspective view of an exemplary embodiment of a self-ligating
bracket in a closed configuration.
[0010] Figure 1C is a side view of an exemplary embodiment of a self-ligating bracket in

a closed configuration.
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[0011] Figure 2A is a top view of an exemplary embodiment of a self-ligating bracket in
an open configuration.

[0012] Figure 2B is a perspective view of an exemplary embodiment of a self-ligating
bracket in an open configuration.

[0013] Figure 2C is a side view of an exemplary embodiment of a self-ligating bracket in

an open configuration.

[0014] Figure 3 is a side sectional view of the self-ligating bracket taken along line 3-3 of
Figure 1A.

[0015] Figure 4A is a top view of an exemplary embodiment of a spring clip.

[0016] Figure 4B is a perspective view of an exemplary embodiment of a spring clip.
[0017] Figure 5 is a perspective view of an exemplary embodiment of a bracket cap.
[0018] Figure 6 is a top view of an exemplary embodiment of a bracket body.

[0019] Figure 7 depicts a perspective view of a second exemplary embodiment of a self-

ligating bracket in an open configuration.

[0020] Figure 8 depicts a perspective view of the second exemplary embodiment of the
self-ligating bracket in a closed configuration.

[0021] Figure 9 is a cut away view of the second exemplary embodiment of the self-ligating
bracket taken along the line 9-9 in Figure 7.

[0022] Figure 10 is a top sectional view of the second exemplary embodiment of the self-

ligating bracket as taken along line 10-10 of Figure 8.

[0023] Figure 11 is a perspective sectional view taken along line 11-11 of Figure 8.
DETAILED DISCLOSURE
[0024] Figures. 1-6 all depict various views of a first exemplary embodiment of a self-

ligating bracket 10. The self-ligating bracket 10 generally includes a bracket body 12, a spring
clip 14, and a bracket cap 16. In embodiments, a bonding pad 18 is secured to the bracket body
12. The bonding pad 18 may be exemplarily secured to the bracket body 12 by braising or
welding. In alternative embodiments, the bonding pad 18 may be secured to the bracket body 12

by being integral to one another and being exemplarily formed by casting or milling, although it
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will be understood that alternative techniques of manufacturing the bracket body 12 and bonding
pad 18 may be used. In embodiments, the bonding pad 18 may be formed or contoured such as to
be secured to a tooth of a patient’s dentition. Applicant’s co-pending U.S. Patent Application No.
14/212,616 filed on March 14, 2014 further described aspects of self-ligating brackets and is hereby
incorporated by reference in its entirety.

[0025] The self-ligating bracket 10 exemplarily includes a distal side 20, a mesial side 22,
a gingival side 24, and an occlusal side 26. It will be recognized that these designations are
relative and informational and alternative embodiments may be positioned in other orientations
within the mouth of the patient while remaining within the scope of the embodiments as
disclosed herein.

[0026] Figures 1A-C depict various views of the first exemplary embodiment of the self-
ligating bracket 10 in a closed configuration in which the spring clip 14 is moved to a closed
position that occludes an arch wire slot 28. Figures 2A-C depict various views of the first
exemplary embodiment of the self-ligating bracket 10 in an open configuration in which the
spring clip 14 is moved to a position in which the arch wire slot 28 is accessible to receive an
arch wire (not depicted). When the self-ligating bracket 10 is in the open configuration, the
spring clip 14 is in the open position away from the arch wire slot 28 and the arch wire slot 28 is
able to receive an arch wire. When the self-ligating bracket 10 is in the closed configuration, the
spring clip 14 is in a closed position extending across and into the arch wire slot 28 in a manner
that operates to retain the arch wire during use to orthodontically treat the dentition of a patient.
Specific features and interaction within the embodiment will be described in further detail herein
with respect to Figs. 4-6.

[0027] Figure 4A is a top view of a spring clip 14. Figure 4B is a perspective view of the
spring clip 14. The spring clip 14 includes a distal arm 30, a mesial arm 32, and a center arm 34.
The distal arm 30 further includes a distal arm body 36 and a distal finger 38. The distal arm 30
terminates in a distal arm end 39. The distal finger 38 is connected to the distal arm body 36 by a
distal transition portion 40. In an exemplary embodiment, the distal transition portion 40 is
formed as an S-curve between the distal arm body 36 and the distal finger 38, although it will be
recognized that the distal transition portion 40 may take a variety of other shapes or forms while

staying within the scope of the present disclosure. In embodiments, at least a portion of the distal
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finger 38 is planar and extends in a different plane than the distal arm body 36. In some
embodiments, the distal finger 38 may extend parallel to the distal arm body 36. In other
embodiments, the distal finger 38 may extend at another angle or curvature. The mesial arm 32
similarly includes a mesial arm body 42 connected to a mesial finger 44 by a mesial transition
portion 46. The mesial arm 32 terminates in a mesial arm end 45. In an embodiment, the mesial
arm 32 is constructed in similar manners as described above with respect to the distal arm 30.
[0028] In still further embodiments as described herein, the distal arm 30 includes a distal
projection 48. In an embodiment, the distal projection 48 extends interior to the self-ligating
bracket 14 from the distal finger 38. Similarly, the mesial arm 32 further includes a mesial
projection 50 that extends into the self-ligating bracket 14 exemplarily from the mesial finger 44.
[0029] The center arm 34 is exemplarily constructed of two generally opposed center arm
bars 52 connected by an end bar 54. The center arm 34 terminates in a center arm end 55. The
end bar 54 exemplarily extends across and connects gingival ends 56 of the respective center arm
bars 52. The end bar 54 exemplarily extends in the same plane as the distal finger 38 and mesial
finger 44. In still further exemplary embodiments, the end bar 54 extends in the same plane as the
distal projection 48 and the mesial projection 50. The center arm bars 52 exemplarily further
include center transition portions 58, which are exemplarily S-curves. In exemplary
embodiments, similar components respectively between the distal arm 30, mesial arm 32 and
center arm 34 extend in a same plane when viewed looking mesially-distally, as like components
across these structures. The spring clip 14 further includes a base bar 60 that may generally
extend along a length of the spring clip 14 in the mesial-distal dimension. The distal arm 30,
mesial arm 32, and center arm 34 all exemplarily extend away from the base bar 60.

[0030] As best depicted by way of reference to Figs. 1A and 4A, a total width W, of the
spring clip 14 between the distal arm 30 and the mesial arm 32 exemplarily coincides with the
bracket body 12 in total width in the mesial-distal dimension. More specifically, a distal edge 37
of the distal arm 30, and particularly the distal finger 38 is aligned with a distal side 31 of the
bracket body 12 and a mesial edge of the mesial arm 32, and particularly the mesial finger 44 is
aligned with a mesial side 33 of the bracket body 12. Thus, when the spring clip 14 is in the
closed position, the distal arm 30 and mesial arm 32 apply their restraining forces on an arch wire

starting at the respective distal and mesial ends of the arch wire slot 28. Additionally, the center
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arm 34, more specifically, the center arm bar 54 provides the restraining force on an arch wire at
the center of the arch wire slot 28, and similarly the center of the bracket 12.

[0031] The distal finger 38 has a width W,, the center bar 54 has a width W3, and the
mesial finger 44 has a width W4. These widths represent the portion of the spring clip 14 that are
configured to engage an arch wire in the slot 28. Thus a combined width (W,+W3+W,), while
necessarily less than or equal to Wi, represents the amount of the arch wire slot 28 that is
occluded when the clip 14 is in the closed position. In an embodiment, the combined width is
60% or more of W;. In still further embodiments, the distal projection 48 increases W, beyond
the width of the distal arm body 36 and the mesial projection 50 increases W4 beyond the width
of the mesial arm body 42 and the combined width is a greater percentage of W;. In one
exemplary embodiment the distal and mesial projections are at least twice as wide as the
respective widths of the distal arm body 36 and the mesial arm body 42 and the combined width
is 80% or more of W;. In a still further exemplary embodiment, for example as depicted in Figs.
1-6, the combined width is 85% or more of W;. In a still further embodiment, by enlargement of
one or more of the center bar 54, distal finger 38, and mesial finger 44 the combined width is
90% or more of Wj. It will be understood that these embodiments are merely exemplary and
additional configurations of components making up W, W3, and W4 will be recognized while
being within the scope of the present disclosure. Therefore, embodiments exhibit the advantage
of separate engagement forces, applied at the distal, mesial, and center of the bracket across a
great portion of the arch wire slot.

[0032] The center arm bars 52 and end bar 54 exemplarily define a center opening 62.
The center opening 62 exemplarily includes a first end 64, which may be generally flat as defined
by the end bar 54 and a second end 66 that may be rounded in shape and defined by a curve
formed into the center arm bars 52 and base bar 60. It will be recognized that the center opening
62 may exemplarily take other shapes while still remaining within the scope of the present
disclosure.

[0033] Figure 5 is a perspective view of an exemplary embodiment of a bracket cap 16 as
will be described in further detail herein. The bracket cap 16 has a generally planar top surface
68. At an exemplary gingival side, the bracket cap 16 includes an arch wire slot side 70. Opposite

the arch wire slot side 70, the bracket cap ends in two tie wing caps 72. The bracket cap 16 is
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configured to matingly engage the bracket body 12 in the manners as depicted in Figures 1-3. In
such engagement, the arch wire slot side 70 is aligned with an occlusal wall 27 of the arch wire
slot 28 in the bracket body 12 and each of the tie wing caps 72 align with respective tie wings 74
of the bracket body 12.

[0034] The bracket cap 16 further includes post holes 76 that extend through the bracket
caps 16 and are configured to engage posts 78 on the bracket body 12 as described in further
detail herein.

[0035] Figure 6 depicts various views of an exemplary embodiment of a bracket body 12.
The bracket body 12 further includes a plurality of stop projections, exemplarily gingival stop
projections 80 and occlusal stop projections 82 that respectively extend into a distal channel 84
within which the distal arm (not depicted) of the spring clip slides and the mesial channel 86
within which the mesial arm (not depicted) of the spring clip slides. The stop projections 80, 82
resiliently engage the distal projection 48 and the mesial projection 50 of the spring clip 14 (Fig.
4). In addition to other features as described in further detail herein, the engagement of the spring
clip distal projection and mesial projection with the stop projection 80 and 82 of the bracket body
12 defines and open position of the spring clip. On the other hand, engagement of the distal
finger 38 and mesial finger 44 with respective gingival sides 88 of the arch wire slot 28 as well as
engagement of the base bar 60 with occlusal end 90 of the occlusal stop projections 82 define the
closed position of the spring clip.

[0036] The bracket body 12 further includes a center channel 92 within which the center
arm 34 of the spring clip slides, as depicted in Figs. 1-3. A stop projection 94 is located within
the center channel 92 and exemplarily extends upwards from a center channel floor 96 which is
the surface that the center arm 34 of the spring clip slidingly engages. The stop projection 94 is
exemplarily dimensioned such that it is can be slidingly received within the center opening 62 of
the spring clip. When the center opening 62 of the spring clip 14 is arranged over the stop
projection 94, the center arm 34 is slidably received within the center channel 92. The stop
projection 94 extends through the center opening 62 where when the spring clip 14 is in the open
position, the stop projection 94 engages the first end 64 of the center opening 62, which may be

embodied by the end bar 54 of the center arm 34. Thus, the engagement of the stop projection 94
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with the end bar 54 further defines the open position of the spring clip and prevents complete
removal of the spring clip beyond the defined open position.

[0037] The bracket body 12 further includes shoulders 98 on the occlusal wall 27 of the
arch wire slot 28 which effectively transition each of the distal channel 84, mesial channel 86,
and center channel 92 into the ach wire slot 28. In embodiments, the respective transition
portions 40, 46, and 58 of the distal arm 30, mesial arm 32, and center arm 34 are exemplarily
shaped as S-curves which, due to the resilient material from which the spring clip is constructed,
generally flatten as the spring clip is moved into the open position and withdrawn into the
respective distal channel 84, mesial channel 86, or center channel 92. It will be further
recognized that the distal channel 84, mesial channel 86, and center channel 92 are further
defined on the labial side by the bracket cap 16 secured to the bracket body. As the spring clip is
moved into the closed position, the S-curves of the transition portions return to their normal
configuration and create a biasing force against the shoulders to retain the spring clip in the
closed position.

[0038] Additionally, in exemplary embodiments, at least some of the arms are further
reinforced against the arch wire escaping the arch wire slot when the clip is in the closed
position. This may achieve improved ligating strength and robustness of embodiments of the
bracket. In the exemplary embodiment depicted in Figures 1-6, the cap 16 provides a resilient
force against each of the arms 30, 32, 34 in the facial-lingual dimension. This creates a short
moment arm about which any force in the facial-lingual dimension from the arch wire against
any arms 30, 32, 34 is resisted. The short moment arm increases the strength of the arms to resist
this force. Additionally, in some embodiments, the arch wire slot side 70 of the capl6 may be in
alignment with the occlusal wall 27 of the arch wire slot 28 which further minimizes this
moment arm. A similar configuration and embodiment with similar advantages may be
implemented in the embodiment of the bracket shown and described with respect to Figs. 7-11,
although in such embodiment, the caps 114 engage the mesial arm 30 and distal arm 32.

[0039] The bracket cap 16 further includes a tool cut out 100 that extends between the tie
wing cap 72. The tool cut out 100 may exemplarily be defined as a complex curve defined by
three curved sections comprising at least two radii. When the spring clip is in the closed position,

the second end 66 of the center opening 62 of the spring clip 14 is aligned with the tool cut out
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100 to facilitate access by an orthodontist’s tool tip (not depicted) with the second end 66 of the
center opening 62 such that the orthodontist can apply an opening force with the orthodontic tool
tip to overcome the exemplary biasing forces, of the transition portion of the spring clip arms
against the shoulders of the bracket body as well as the distal and mesial projections against the
respective gingival stop projections of the base, to move the spring clip into the open position.
[0040] In an exemplary embodiment, the orthodontic tool creates a lever between the
bracket body and the spring clip to move the spring clip from the closed position to the open
position. The tool tip extends through the center opening and engages the bracket body through
the center opening 62. The orthodontist uses a twisting or rotating movement to place a force in
the gingival direction against the bracket body and a force in the occlusal direction against the
spring clip. These forces overcome the biasing forces of the spring clip in the closed position to
move the spring clip into the open position. However, this may provide improved patient comfort
as the forces from the tool generally oppose one another creating less force felt by the patient in
contrast to an embodiment wherein the tool tip only engages the spring clip with the force in the
occlusal direction.

[0041] The above described structural features of the first embodiment of the self-ligating
bracket 10 achieve the desirable feature of providing a self-ligating bracket 10 which includes a
spring clip 14 that is captured between the bracket body 12 and the bracket cap 16. In assembly,
the spring clip 14 is positioned on the bracket body 12, exemplarily in the closed position with
the distal, mesial, and center arms positioned respectively in the distal, mesial, and center
channels. The bracket cap 16 is secured to the bracket body 12, securing the spring clip 14
moveably between the bracket body 12 and the bracket cap 16. When the post holes 76 of the
bracket cap engage the posts 78 of the bracket body, the bracket cap 16 can be secured,
exemplarily by welding or braising to the bracket body 12. This is depicted in Fig. 3 which shows
the bracket cap 16 secured to the bracket body 12 and in contact with the top of the stop
projection 94. As can also be seen in Fig. 3, the distal channel, center channel, (and mesial
channel) are exemplarily the same height as the thickness of the spring clip 14 such that the
spring clip is slidable within the respective channels. Once secured, the bracket cap 16 traps the
spring clip 14 in slidable engagement between the bracket cap 16 and bracket body 12. The

spring clip 14 cannot be removed from the joined bracket body 12 and the bracket cap 16
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because of the engagement of the end bar 54 with the stop projection 94 when the spring clip 14
is moved into the open position and the securement of the bracket cap 16 over the center channel
92.

[0042] Figure 3 is a side sectional view taken along line 3-3 of Figure 1A depicting an
exemplary embodiment of the self-ligating bracket 10 in the closed configuration. As depicted in
Figures 1C, 2C, and 3, the arch wire slot 28 is defined by an occlusal wall 27, a gingival wall 29,
and a bottom wall 31. In an exemplary embodiment, the arch wire slot 28 has a width of 0.022
inches for which coincides with a larger diameter of a standard rectangular arch wire; however, it
will be recognized that other dimensions or configurations of the arch wire slot 28 may be used
as disclosed in embodiments herein.

[0043] As described above, when the spring clip 14 is in the closed position, the
respective distal arm 30, mesial arm 32, and center arm 34 bend at respective distal transition
portion 40, mesial transition portion 46, and center transition portions 58 such that the distal
finger 38, mesial finger 44, and center finger 54 is located into the arch wire slot at a position
closer to the bottom 31 of the arch wire slot 28 than the rest of the spring clip 14. A distance D1
between the bottom of the respective fingers 38, 44, 54 of the spring clip 14 and the bottom 31 of
the arch wire slot 28 defines a minimum diameter of arch wire required for active engagement of
the arch wire by the spring clip 14. Thus, if an arch wire with a diameter smaller than D1 is used,
the spring clip 14 will only actively engage the arch wire should the arch wire already be being
forced out of seating in the arch wire slot 28, for example by a force labially away from the tooth.
[0044] Taking a hypothetical example where the wire is in alignment in the arch wire slot
and seated at the bottom of the slot so that there are no corrective/interactive forces between the
wire and the bracket, possible interactions between the clip and the wire will be explained. When
an active self-ligating bracket is used with an arch wire with a smaller diameter than a distance
(D1) between the bottom of the arch wire slot and the portion of the clip that extends into the
slot, the active self-ligating bracket effectively operates as a passive bracket. However, when
used with an arch wire of a diameter greater than the distance (D1) between the bottom of the
arch wire slot and the clip, then clip engages the arch wire and applies the seating force. Thus, an

active self-ligating bracket may be one in which a cross-sectional dimension of a lumen defined
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by the arch wire slot and the clip in the closed position is smaller than a cross-sectional
dimension of at least one arch wire for which the arch wire slot is configured to receive.

[0045] A passive self-ligating bracket may be one in which a cross-sectional dimension
of the lumen defined by the arch wire slot and the clip in the closed position is greater than a
cross-sectional dimension of a largest arch wire for which the arch wire slot is configured to
receive. The clip of the passive self-ligating bracket therefore does not engage any size of arch
wire during treatment. Passive self-ligating brackets provide less control over bracket arch wire
interaction, but do so with minimal friction (all else being equal) compared to elastomeric
ligations and active clips which may improve transfer of the corrective force to the tooth. In some
embodiments, the lumen of a passive self-ligating bracket may further be defined by a rigid ledge
or other portion of the bracket body that engages the clip to define the minimum distance
between the bottom of the arch wire slot and the clip in the closed position. The engagement of
the clip with this structure of the bracket body may limit this minimum distance independent of
the shape or other physical properties of the clip itself.

[0046] By way of example, a bracket may be designed for use with arch wires having a
diameter in the facial-lingual dimension of 0.018 inch and with arch wires having a diameter in
the facial-lingual dimension of 0.022 inch. In such an example, an active self-ligating bracket
embodiment may be one with the aforementioned distance (D1) in the lumen is less than or equal
to 0.022, while the clip in the closed position is capable of flexing to a distance (D1) of at least
0.022 inch while a passive self-ligating bracket is one in which the aforementioned distance (D1)
in the lumen is greater than 0.022 inch, independent of the flexibility or rigidity of the clip.

[0047] Additionally, in an embodiment at least one of the end 39 of the distal arm 30, the
end 45 of the mesial arm 32, and the end 55 of the center arm 54 engages the gingival wall 29 of
the arch wire slot 28 when the spring clip is in the closed position and when the spring clip 14 is
in the open position, the ends 39, 45, 55 are retracted into the bracket body occlusally of the
occlusal wall 27 of the arch wire slot 28. In another embodiment, at least one of the end 39 of
the distal arm 30, the end 45 of the mesial arm 32, and the end 55 of the center arm extend
gingivally past a plane of the gingival wall 29, or end occlusally of the gingival wall 29. In either
case, when the clip is in the open position, the respective ends 39, 45, 55 of the arms are retracted

occlusally of the occlusal wall 27.
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[0048] Some embodiments of the features described present additional advantages in that
self-ligating bracket clips are typically tiny pieces of metal that if removed from engagement with
the rest of the bracket, may become lost in a patient’s mouth, swallowed by a patient, or cause
abrasion to the inside of the patient’s mouth. Therefore, a bracket that securely retains the spring
clip when the clip is in the open position is beneficial. Additionally, retention of the spring clip in
engagement with the rest of the bracket can minimize the risk of damage to the spring clip as the
spring clip cannot be moved out of position.

[0049] Figures 7-11 depict a second exemplary embodiment of a self-ligating bracket
110. It will be recognized that in Figures 7-11 similar reference numerals as used and described
above with respect to Figures 1-6 are further used herein to identify similar structures.

[0050] The self-ligating bracket 110 includes a bracket body 112 a spring clip 14 and a
bonding pad 18. The bracket body 112 includes an arch wire slot 28 and tie wings 74. The arch
wire slot 28 is defined by an occlusal wall 27, a gingival wall 29, and a bottom wall 31. The
occlusal wall 27, gingival wall 29, and bottom wall 31 define a largest diameter or arch wire that
can be accepted into the bracket 110.

[0051] As best depicted in Figures 9 and 10, which are cut away views of self-ligating
bracket 110, the bracket body 112 includes gingival stop projections 80 and occlusal stop
projections 82. The gingival stop projections 80 and occlusal stop projections 82 respectively
extend labially for at least the thickness of the spring clip 14 to define the distal channel 84 and
mesial channel 86 in the labial dimension. The gingival stop projections 80 and occlusal stop
projections 82 extend into the distal channel 84 within which the distal arm 30 of the spring clip
40 is slidingly received and the mesial channel 86 from which the mesial arm 32 of the spring
clip 14 is slidably received. The bracket body 112 further includes a center channel 92 within
which the center arm 34 of the spring clip 14 slidingly moves.

[0052] As previously described, the center arm 34 includes center arm bars 52 which
terminate at an end bar 54 connecting gingival ends 56 of respective center arm bars 52. The
spring clip further defines a center opening 62 bounded by the center arm bars 52, end bar 54 and
base bar 60 of the spring clip 14. The center opening 62 is exemplarily defined between a first
end 64 and a second end 66. As will be described in further detail herein, the first end 64 and
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second end 66 of the center opening 62 are exemplarily curved shaped. It will be recognized,
however, that other shapes of the first end 64 and second end 66 may be used in this embodiment
and in other embodiments while remaining within the scope of the present disclosure.

[0053] The distal arm 30 includes a distal transition portion 40, the mesial arm 32
includes a mesial transition portion 46, and the center arm 34 includes center transition portions
58. Each of the transition portions 40, 46, and 58 are exemplarily shaped as S-curves while other
configurations will be recognized from the present disclosure.

[0054] Referring back to Figures 7 and 8, the bracket body 112 includes tie wing caps
114 that are integral components of the bracket body 112. The tie wing caps 114 exemplarily
extend from the gingival stop projections 80 and the occlusal stop projections 82 and cover
above the respective distal channel 84 and mesial channel 86, while leaving the center channel 92
exemplarily exposed.

[0055] The bracket body 112 further includes a stop projection 116 that extends from a
channel floor 96 of the center channel 92. The stop projection 116 further includes a gingival
shoulder 118 and an occlusal ramp 120.

[0056] In operation, the self-ligating bracket 110 is assembled by inserting the spring clip
14 into the occlusal side of the bracket body 112 and slide the distal arm 30 and mesial arm 32
within the respective distal channel 84 and mesial channel 86 of the bracket body 112. As the
spring clip 14 is inserted, the distal arm 30 and mesial arm 32 deform in the mesial-distal
dimension so that the respective distal projection 48 and mesial projection 50 can pass around
first the occlusal stop projection 82 and later the gingival stop projection 80, when the spring clip
is moved into the closed position.

[0057] As the spring clip 14 is advanced in the gingival direction, the end bar 54 engages
the occlusal ramp 120 of the stop projection 116. The occlusal ramp 120 deforms the center arm
34 outward in an exemplary facial direction until the first end 64 of the center opening 62 passes
over the gingival shoulder 118 of the stop projection 116.

[0058] As mentioned above, if the spring clip 14 advances further in the exemplary
gingival direction, the respective transition portions 40, 58, and 46 of the spring clip arms pass

over the shoulders 98 and the distal finger 38, end bar 54, and mesial finger 44 extend into and
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across the arch wire slot 28 as the transition portions 40, 46, and 58 return to their normal
position. In this position, the distal finger end 39 and mesial finger end 45 engage the gingival
wall 29 of the arch wire slot 28.

[0059] As best depicted in Figures 7, 9, and 11, when the spring clip 14 is moved from
the closed position to the open position, the distal arm 30 and mesial arm 32 operate in the same
manner as described above with respect to Figures 1-6. The center arm 34 operates in an
alternative manner as the center arm 34 is not retained in engagement with the bracket body 112
by the bracket cap 16 as in the first embodiment (Figs. 1-6). Rather, as the transition portions 58
of the center arm 34 are deformed to move past the shoulder 98 from the closed position to the
open position, an inward or exemplarily lingual force is placed on the end bar 54 in conjunction
with the engagement of the gingival shoulder 118 against the first end 64 of the center opening
62. These two engagements combine to prevent the end bar 54 from being able to move past the
gingival shoulder 118 of the stop projection 116. The engagement of the gingival shoulder 1189
of the stop projection 116 with the first end 64 of the center opening 62 prevents further occlusal
movement of the clip 14. The force of the transition portions 58 pressing the end bar 55 against
the top of shoulder 98 and/or the channel floor 96 gingival of the stop projection 92 keeps the
center bar 54 from moving facially to move over the stop projection 92. As such, when the spring
clip 14 is in the open position as exemplarily depicted in Figures 7 and 9, the spring clip 14 is
held from any further movement in the exemplary occlusal direction as such movement would
require additional deforming forces both against the end bar 54 in the facial direction to move
past the stop projection 116 and against the distal arm 30 and mesial arm 32 outwardly in the
mesial-distal dimension to respectively move the distal projection 48 and mesial projection 50
out of respective engagement with the occlusal stop projections 82. As such combination of
forces cannot be practically applied to the spring clip in the open position, the spring clip 14 is
effectively locked into engagement with the bracket body 112 and is not removable without
damaging one or more components of the self-ligating bracket 110.

[0060] The self-ligating bracket as described herein present advantages over current self-
ligating bracket solutions by providing a clip that is moveably secured to the bracket body in a

manner that prevents its removal.
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[0061] Self-ligating brackets as described herein may further provide improved active
ligation by separately engaging an arch wire positioned in the arch wire slot at at least two, and in
some embodiments three, locations: the distal end of the slot, the mesial end of the slot, and at
the center of the slot. During use, the arch wire necessarily experiences uneven interaction with
the arch wire slot and the clip. This imbalance in interactions direct the tooth to the desired
corrected position. Only after the tooth is in the corrected position (as can be achieved with a
particular arch wire dimension) and can freely move within the arch wire slot. Therefore, the
spring clips as disclosed herein are able to individually provide active force against the arch wire
with each slot when torque on the tooth/bracket causes the arch wire to unevenly interact with the
clip. The separate arms engage the wire independently and therefore maintain engagement by
each arm during treatment.

[0062] Self-ligating brackets as described herein provide the above-mentioned at least
two and in some embodiments, three independent areas of active force, but also, with the center
bar, and distal and mesial projections of the distal and mesial fingers, engage the arch wire across
a substantial width of the total arch wire slot width. Embodiments as disclosed herein may
engage the arch wire across greater than 60%, 80%, 85%, or greater than 90% of the arch wire
slot width. Thus, while the brackets disclosed herein may provide three independent areas of
active ligating force, such forces are also applied across a substantial portion of the width of the
arch wire slot and bracket. The distal projections and mesial projections serve multiple functions
of retaining the spring clip in the open position (by engagement with the gingival projections),
retaining the spring clip to the bracket body (by engagement with the occlusal projections), and
increasing the area of engagement with the arch wire.

[0063] While the present disclosure uses the specific example of a bracket such as one
configured for use on an incisor or canine, it will be recognized that as used herein, self-ligating
brackets may similarly exemplarily refer to buccal tubes, convertible orthodontic appliances,
and/or other orthodontic appliances which may include a self-ligating clip as described herein.
[0064] Certain relative directional terms including, but not limited to occlusal, gingival,
mesial, distal, buccal, labial, lingual, facial have been used within the present description in

reference to a particular exemplary orientation on a patient’s body. It will be recognized that
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these are merely exemplary and that a bracket having the same features may be oriented
differently on any particular patient.

[0065] This written description uses examples to disclose the invention, including the
best mode, and also to enable any person skilled in the art to make and use the invention. It will
be recognized that features described herein with respect to one embodiment may be combined
with features disclosed with respect to other embodiments herein while remaining within the
scope of the disclosed invention. The patentable scope of the invention is defined by the claims,
and may include other examples that occur to those skilled in the art. Such other examples are
intended to be within the scope of the claims if they have structural elements that do not differ
from the literal language of the claims, or if they include equivalent structural elements with

insubstantial differences from the literal languages of the claims.
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CLAIMS

1. A self-ligating bracket comprising:

a bracket body having a mesial side and a distal side, the bracket body comprising an arch
wire slot that extends from the mesial side to the distal side of the bracket body, a mesial channel
that extends into the bracket body, a distal channel that extends into the bracket body, and a
center channel extending into the bracket body between the mesial channel and the distal
channel;

a spring clip comprising a distal arm comprising a distal arm body and a distal finger, a
mesial arm comprising a mesial arm body and a mesial finger, and a center arm comprising a first
center arm body and a second center arm body connected by a center arm bar; and

wherein the spring clip is movable between an open position and a closed position
wherein in the open position, the arch wire slot is unobstructed and in the closed position, the
distal finger, the mesial finger and the center arm bar extend into and across the arch wire slot to

occlude the arch wire slot.

2. The self-ligating bracket of claim 1, further comprising:
at least one bracket cap secured over the bracket body and at least partially defining the

distal channel and the mesial channel.

3. The self-ligating bracket of claim 2, wherein the at least one bracket cap comprises a
distal bracket cap integrally formed with the bracket body and at least partially defining the distal
channel and a mesial bracket cap integrally formed with the bracket body and at least partially

defining the mesial channel.
4. The self-ligating bracket of claim 2, wherein the at least one bracket cap is a single

bracket cap secured to the bracket body across the distal channel, center channel, and mesial

channel.
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5. The self-ligating bracket of any of claims 1-4, further comprising a stop projection
extending from the center channel and received within a center opening of the spring clip, the
center opening being defined by the first center arm body, the second center arm body, and the

center arm bar.

6. The self-ligating bracket of claim 5, wherein the spring clip is movably trapped within
the distal channel, mesial channel, and center channel by the stop projection extending through

the center opening and the bracket cap secured over the center channel.

7. The self-ligating bracket of any of claims 1-5, wherein a combined width in the mesial-
distal dimension of the distal finger, mesial finger, and center arm bar is at least 60% of a width

of the arch wire slot in the mesial-distal dimension.

8. The self-ligating bracket of any of claims 1-7, wherein the distal finger comprises a
distal projection that extends in the mesial direction and the mesial finger comprises a mesial

projection that extends in the distal direction.

9. The self-ligating bracket of any of claims 1-8, wherein the bracket body further
comprises:

a first gingival projection that extends distally within the distal channel;

a second gingival projection that extends mesially within the mesial channel;

a first occlusal projection that extends distally within the distal channel; and

a second occlusal projection that extends mesially within the mesial channel;

wherein the distal projection of the distal arm engages the first gingival projection and the
first occlusal projection and the mesial projection of the mesial arm engages the second gingival

projection and the second occlusal projection to restrain the spring clip in the open position.

10. The self-ligating bracket of any of claims 1-9, wherein the combined width in the
mesial-distal dimension of the distal finger, mesial finger, and center arm bar is at least 85% of

the width of the arch wire slot in the mesial-distal dimension.
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11. The self-ligating bracket of any of claims 1-10, wherein when the spring clip is in the
closed position, the distal finger, the mesial finger, and the center arm bar extend into the arch
wire slot to a position such that a distance between the distal finger, mesial finger, and the center
arm bar and a bottom wall of the arch wire slot is smaller than a similar dimension of at least one

arch wire configured to be received in the arch wire slot.

12. The self-ligating bracket of any of claims 1-11, wherein the spring clip further
comprises:

a distal transition portion between the distal arm body and the distal finger;

a mesial transition portion between the mesial arm body and the mesial finger;

a first center transition portion between the first center arm body and the center arm bar;
and

a second center transition portion between the second center arm body and the center arm
bar;

wherein the distal arm body, mesial arm body, first center arm body, and second center
arm body are all co-planar in a first plane and the distal finger, mesial finger and the center arm

bar are all co-planar in a second plane and the first plane is different from the second plane.

13. The self-ligating bracket of claim 12, further comprising:

a distal shoulder between the distal channel and the arch wire slot;

a mesial shoulder between the mesial channel and the arch wire slot; and

a center shoulder between the center channel and the arch wire slot; and

wherein when the spring clip is in the closed position, the distal transition portion
resiliently engages the distal shoulder, the mesial transition portion resiliently engages the mesial
shoulder and the first and second center transition portions resiliently engage the center shoulder

to bias the spring clip in the closed position.

14. The self-ligating bracket of any of claims 1-4 and 6-13, further comprising a stop

projection extending from the center channel and received within a center opening of the spring
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clip, the center opening being defined by the first center arm body, the second center arm body,

and the center arm bar.

15. The self-ligating bracket of claim 14, wherein the stop projection comprises a ramp
portion oriented away from the arch wire slot, the ramp portion configured to engage the center
arm bar to move the center arm bar over the stop projection to position the stop projection within

the center opening of the spring clip.

16. The self-ligating bracket of claim 14, further comprising:

wherein the center opening comprises a first end defined by the arm bar and a second end
opposite the first end, the second end configured to be engaged by an orthodontic tool to move
the spring clip from the closed position to the open position; and

wherein when the spring clip is in the open position, the first end engages the stop
projection and the second end is free from engagement with the stop projection and when the
spring clip is in the closed position the first end and the second end are both free from

engagement with the stop projection.

17. The self-ligating bracket of claim 16, further comprising:

a first gingival projection that extends distally within the distal channel;

a second gingival projection that extends mesially within the mesial channel;

a first occlusal projection that extends distally within the distal channel; and

a second occlusal projection that extends mesially within the mesial channel;

wherein the distal projection of the distal arm engages the first gingival projection and the
first occlusal projection and the mesial projection of the mesial arm engages the second gingival

projection and the second occlusal projection to restrain the spring clip in the open position.

18. The self-ligating bracket of claim 14, further comprising:
a distal transition portion between the distal arm body and the distal finger;

a mesial transition portion between the mesial arm body and the mesial finger;
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a first center transition portion between the first center arm body and the center arm bar;
and

a second center transition portion between the second center arm body and the center arm
bar;

wherein when the spring clip is in the closed position, the distal arm body, mesial arm
body, first center arm body, and second center arm body are all co-planar in a first plane and the
distal finger, mesial finger and the center arm bar are all co-planar in a second plane and the first
plane is different from the second plane; and

wherein when the spring clip is in the open position, a first end of the center opening
defined by the center arm bar engages the stop projection and the first and second transition

portions bias the center arm bar into engagement with a channel floor or the center channel.

19. The self-ligating bracket of claim 18, further comprising:

wherein when the spring clip is in the open position, the distal finger is retracted into the
distal channel and the mesial finger is retracted into the mesial channel; and

wherein the distal channel engages the distal arm to flatten the distal arm such that the
distal arm body and the distal finger are co-planar within the distal channel and the mesial
channel engages the mesial arm to flatten the mesial arm such that the mesial arm body and the

mesial finger are co-planar within the mesial channel.

20. The self-ligating bracket of any of claims 1-19, wherein the bracket body comprises a
distal tie wing on the distal side and a mesial tie wing on the mesial side, the distal channel
extends into the distal tie wing from the distal side of the bracket body, the mesial channel
extends into the mesial tie wing from the mesial side of the body, and the center channel extends

into the bracket body between the distal tie wing and the mesial tie wing.
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