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Title: SELF-LIGATING ORTHODONTIC BRACKETS

(57) Abstract: The present invention employs a self-ligating orthodontic bracket comprising a body having a pair of laterally spaced
gingival tie wings and a pair of laterally spaced occlusal tie wings, the gingival and occlusal tie wings projecting from a labial sur -
face of the body: an arch wire slot extending mesially-distally across the body and between the gingival and occlusal tie wings to ac -
commodate an arch wire: a free-sliding, controlled-locking, or pivoting clip wherein the clip allows placement and removal of the
arch wire when in the open position and prevents the displacement of the arch wire from the bracket member when in the closed pos -
ition.
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Self-Ligating Orthodontic Brackets

Related Applications

[0001] This patent application claims the benefit of and priority to U.S. Provisional
Patent Application Ser. No. 61/711,381, filed on October 9, 2012 and U.S. Provisional
Patent Application Ser. No. 61/768,317, filed on February 22, 2013.

Field of Invention

[0002] The present invention is directed to the field of orthodontics, and specifically to
the field of orthodontic bracket assemblies.

Summary of the Invention

[0003] The present invention provides improved self-litigating orthodontic brackets. In
one aspect, the present invention provides a self-litigating orthodontic bracket
comprising: a body having a pair of laterally spaced gingival tie wings and a pair of
laterally spaced occlusal tie wings, the gingival and occlusal tie wings projecting from a
labial surface of the body; an archwire slot extending mesially-distally across the body
and between the gingival and occlusal tie wings to accommodate an arch wire; a free-
sliding, controlled-locking or pivoting clip wherein the clip allows placement and removal
of the arch wire when in the open position and prevents the displacement of the arch wire

from the bracket member when in the closed position.

[0003a] Another aspect of the present invention relates to a self-ligating orthodontic
bracket comprising: a mounting pad adapted to engage the tooth surface; a bracket
body having a base portion secured to the mounting pad; the bracket body having an
arch wire slot which extends in a mesiodistal direction formed therein; at least one pair of
occlusal and gingival tie wings; and a generally U shaped, locking clip wherein the clip
allows placement and removal of the arch wire when in the open position and prevents
the displacement of the arch wire from the bracket member when in the closed position,
the locking clip having a labial free end portion for engagement with the at least one pair
of occlusal and gingival tie wings and a lingual base side portion having flange portions

CA 2887510 2019-08-29
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extending therefrom; wherein the mounting pad and the base portion of the body define a
lingual cavity for securement of the lingual base side portion of the clip to the bracket, the
lingual cavity having a lingual opening for allowing the slideable movement of the locking
clip between the open and closed positions; and wherein the lingual opening includes a
smaller width than the lingual cavity to prevent the flange portions of the lingual base side
portion from passing through the lingual opening thereby maintaining the flange portions
of the lingual base side portion within the lingual cavity while securing the locking clip to
the bracket.

[0003b] Another aspect of the present invention relates to an orthodontic bracket
according to comprising a base adapted to engage the tooth surface; a bracket body
extending in a substantially perpendicular direction from said base, said bracket body
having an arch wire slot which extends in a mesiodistal direction; a locking clip for
opening or closing said arch wire slot; and a locking mechanism form in a cavity of the
body, the cavity being configured to receive a deformable member through an opening in
the cavity, the deformable member having a biased state to allow the deformable
member to extend through the opening cavity; wherein the cavity includes a notched
portion for engagement with the deformable member to secure the locking clip in a
closed position; wherein either the deformable member or the cavity is provided in the

locking clip while the other is provided in the bracket body.

[0003c] Another aspect of the present invention relates to a self-ligating orthodontic
bracket comprising: a body having a pair of laterally spaced gingival tie wings and a pair
of laterally spaced occlusal tie wings, the gingival and occlusal tie wings projecting from a
labial surface of the body; an arch wire slot extending mesially-distally across the body
and between the gingival and occlusal tie wings to accommodate an arch wire; a locking
clip allows placement and removal of the arch wire when in the open position and
prevents the displacement of the arch wire from the bracket member when in the closed
position; wherein each ginigival tie wing includes a plurality of slots extending mesially-
distally across the gingival tie-wings, the slots can be extended across or between the
gingival tie-wings partially or completely; wherein the locking clip has two gingival

portions that will be locked into different locking slots, which create different closed
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positions including and a passive locking position and an active locking position; wherein
the locking clip has two occlusal portions that insert mesially-distally between the

occlusal tie-wings.

[0003d] Another aspect of the present invention relates to a self-ligating orthodontic
bracket comprising: a body having a pair of laterally spaced gingival tie wings and a pair
of laterally spaced occlusal tie wings, the gingival and occlusal tie wings projecting from a
labial surface of the body; an arch wire slot extending mesially-distally across the body
and between the gingival and occlusal tie wings to accommodate an archwire; a locking
mechanism on the mesial and distal ends of the bracket body designed as a gear rack;
and a locking clip with a mating gear rack of the locking mechanism to keep the clip
closed.

[0003e] Another aspect of the present invention relates to a self-ligating orthodontic
bracket comprising: a body having a pair of laterally spaced gingival tie wings and a pair
of laterally spaced occlusal tie wings, the gingival and occlusal tie wings projecting from a
labial surface of the body; an arch wire slot extending mesially-distally across the body
and between the gingival and occlusal tie wings to accommodate an arch wire; a free-
sliding, controlled-locking, clip wherein the clip allows placement and removal of the arch
wire when in the open position and prevents the displacement of the arch wire from the
bracket member when in the closed position; wherein a first pair of slots extending
mesially-distally across the body and inside of the gingival tie wings; wherein a second
pair of slots extending mesially-distally across the body, inside of the gingival tie wings,
lingually parallel to the first pair of slot; wherein the locking clip is in an open position
when the clip is in the furthest occlusal position and in a stressed-state, the arch wire slot
is not covered by the labial portion of locking clip; wherein the locking clip is in a passive
closed position when the clip moves gingivally from the open position and the labial
portion of locking clip sits in the first pair of slots, there is no contact between the labial
portion of locking clip and the labial side of arch wire; and wherein the locking clip is in an
active closed position when the labial portion of locking clip was moved from the first pair
of slots to the second pair of slots so that there is interference contact between the labial

portion of locking clip and the labial side of arch wire.
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Brief Description of the Drawings

[0004] FIGS. 1A-1F are various views of a first embodiment of the present invention.
[0005] FIGS. 2A-2C are various views of a second embodiment of the present invention.
[0006] FIGS. 3A-3C are vatious views of a third embodiment of the present invention.
[0007] FIGS. 4A-4D are various views of a fourth embodiment of the present invention.
[0008] FIGS. 5A-5E are various views of a fifth embodiment of the present invention.
[0009] FIGS. 6A-6D are various views of a sixth embodiment of the present invention.
[0010] FIGS. 7A-7C are various views of a seventh embodiment of the present invention.
[0011] FIGS. 8A-8E are various views of a eighth embodiment of the present invention.
[0012] FIGS. 9A-9H are various views of a ninth embodiment of the present invention,
[0013] FIGS. 10A-10D are varicus views of a tenth embodiment of the present invention.
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11A-11C are various views of a eleventh embodiment of the present invention.
12A-12C are various views of a twelfth embodiment of the present invention.
13A-13C are various views of a thirteenth embodiment of the present invention.
14A-14C are various views of a fourteenth embodiment of the present invention.
15A-15C are various views of a fifteenth embodiment of the present invention.
16A-16C are various views of a sixteenth embodiment of the present invention.
17A-17N are various views of a seventeenth embodiment of the present invention.
18A-18D are various views of a eighteenth embodiment of the present invention.
19A-19F are various views of a nineteenth embodiment of the present invention.
20A-20B are various views of a twentieth embodiment of the present invention.
21A-21C are various views of a twenty-first embodiment of the present invention.

22A-22B are various views of a twenty-second embodiment of the present

23A-23B are various views of a twenty-third embodiment of the present invention.

. 24A-24C are various views of a twenty-fourth embodiment of the present

. 25A-25C are various views of a twenty-fifth embodiment of the present invention.
. 26A-26C are various views of a twenty-sixth embodiment of the present invention.

. 2TA-27C are various views of a twenty-seventh embodiment of the present
. 28A-28C are various views of a twenty-eighth embodiment of the present
. 29A-29C are various views of a twenty-ninth embodiment of the present invention.

. 30A-30C are various views of a thirtieth embodiment of the present invention.
. 31A-31C are various views of a thirty-first embodiment of the present invention.

Description of Invention

[0035] it is appreciated that the present invention provides for several embodiments of a self-
ligating orthodontic bracket assembly that includes a bracket and a locking clip(s). The bracket

has a closed

position in which the clip inhibits access to an archwire slot and an open position in

which the clip allows access to the archwire slot.
[0036] Generally, the illustrated bracket includes a body and a base. The body may include the
archwire slot (two receiving areas positioned mesially and distally of the bracket body), a first tie
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wing (e.g.. gingival tie wing(s)), a second tie wing (e.g., occlusal tie wing(s)), and an interwing
region extending gingivally-occlusally across the body and may be generally defined by at least
onhe of the lateral spacing or a bridge portion of the gingival tie wings and the lateral spacing or a
bridge portion of the occlusal tie wings. The base connects the bracket to a tooth and may
include an attachment portion that defines a pattern, which receives an adhesive and is shaped
to affix to the tooth. In one specific embodiment, the lingual side of the attachment portion
affixes to the labial side of the tooth. In the construction, the base may be attached to the body
with welds. In other constructions, the base may be attached in other ways or formed as a
single piece with the body.

[0037] Referring now to FIGS. 1A to 1F, a self-ligating orthodontic bracket is shown and is
generally indicated to by reference numeral 1010. FIG. 1A is a perspective view of a self-
ligating dental bracket in a closed position in accordance with the present invention with a lateral
spacing between the gingival tie wings and a labial portion (e.g., hood portion) extending from
the respective mesial and distal gingival tie wings to form the receiving areas. The labial
portions extending outside the mesial and distal sides of the body for receiving a tab portion
(e.g., a prong) of the clip. The labial free end of the clip (e.g., gingival tip portion) includes the
tab portions of the clip, which may be contoured to match the contour of the recelving area
beneath the hood portions of the gingival tie wings.

[0038] Mare particularly, the orthodontic bracket 1000 includes a body 1012 and a lingual
mounting base 1014 attached to the body. The mounting base 1014 has a iingual surface to be
attached to a tooth. Generally, the body 1012 defines a square, rectangle, or otherwise shaped
member. However, it is appreciated that the body 1012 may be defined by various other
shaped configurations such as a rhombus-shaped, a circular-shaped, an oval-shaped, or
otherwise shaped member.

[0039] A pair of laterally spaced gingival tie wings 1016 and a pair of laterally spaced occlusal
tie wings 1018 extend from the labial surface of the body 1012. The gingival tie wings 1016 and
the occlusal tie wings 1018 generally curve lingually. An interwing region 1024 extends
gingivally-occlusally across the body 1012 and may be generally defined by the lateral spacing
of the gingival tie wings 1016 and/or the lateral spacing of the occlusal tie wing 1018. The
interwing region 1024 may be an opened (e.g., unobstructed) passageway or may be a closed
(partially or completely obstructed) passageway FIGS. 1A-1F, or otherwise. An archwire slot
1020 extends mesially-distally across the body 1012 and between the gingival and occlusal tie
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wings 1016 and 1018. The archwire slot 1020 opens [abially to receive an archwire (not
shown). The archwire slot 1020 may be interrupted in the interwing region 24 of the body.

[0040] The bracket 1010 may further include a locking mechanism that includes a locking clip
1026 for maintaining the archwire in the archwire slot 1020 while in the closed position. This
locking clip 1026 is structured in a substantially U-shaped cross-sectional configuration, and one
side thereof is formed as a lingual free end 1028 (a portion located on the lingual side) located
on the base side and extending along the base (through an opening formed between the body
1012 and the base 1014), while the other side thereof is formed as a labial free end 1030 having
substantially the same width as the length of the arch wire slot 1020 and extending on the upper
side of the siot. The lingual free end 1028 and the labia! free end 1030 may be interconnected
by a curved portion 1032.

[0041] The locking cli\p 1026 may be formed of an elastic member in which a notched portion
1034 is provided substantially in the center of a tip edge portion of the labial free end 1030 (a
portion located on the labial side). The notch portion 1034 may be defined by left and right
(e.g., mesial and distal) tab portions 1031 of the counter base portion 1028, which is the T or Y-
shape head portion in the substantially T or Y-shaped configuration of the locking clip 1026.
[0042] Further, since the notched portion 1034 of the locking clip may correspondingly be
provided for the width of the bracket body (e.g., mesial/distal free/open edge portions) so as to
be fitted fo it, the shift and twisting of the tab portions of the locking clip 1026 in the longitudinal
direction of the slot can be effectively suppressed. Namely, with respect to the shift and twisting
of the tip portion of the locking clip 1026 in the longitudinal direction of the body, such shift can
be suppressed by a receiving area provided about a mesially side and/or a distally side of the
bracket body 1012.

[0043] The receiving area may be defined by a receiving member 1036 extending from the
outer freefopen edge of the bracket body 1012. Preferably, the outer free/open edge of the
bracket body is generally coplanar with the mesial/distal free ends of the archwire slot.1020,
though not required. In one specific example as shown in FIGS 1A-1F, the receiving member
1036 may include a labial hood portions 1038 extending mesially/distally from the outer
free/open edge of the gingival tie wing 1016 of the bracket body 1012. The labial hood portion
may be provided for stopping a tip of the locking clip 1026 (e.g., tabs 1031) at a slot closed
position at a free/open edge portion of the bracket body. More particularly, a mesial labial hood
portion 1039 may extending mesially from the mesial free/open edge portion of the bracket body

(e.g., mesially extending from the mesial-gingival tie wing) and a distal labial hood portion 1038b
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may extend distally from a distal free/open edge portion of the bracket body (e.g., distally
extending from the distal-gingival tie wings). Desirably, the labial hood portions 1039 and 1038b
prevent the arch wire from unintentionally being removed from the archwire slot 1020 by limiting
labial movement of the locking clip 1026 while in the closed position.

[0044] The locking clip 1026 may further include an engaging end portion 1040, which can be
formed by a notched portion, a recessed portion, a projection, or the like. The engaging end
portion may be formed at a rear end portion of the lingual free end 1028 in the locking clip 1026.
The engaging end portion 1040 may be configured to aid in moving the locking clip 1026 from
the closed position to an open position through contact by a tool or otherwise. By way of
example, a tool may contact the engaging end portion so that the lingual free end 1028 moves
occlusally threrby moving the fabial free end 1030 occlusially away from the hood portions 1039
and 1038b to an open stop groove 1042 about the labial surface of the occlusal tie wings 1018
so that the locking clip 1026 may be maintained in the open position.

[0045] When included, the open stop groove 1042 may be provided in the interwing region
1024 connecting the occlussal tie wings therebetween. Furthermore, the open stop groove
1042 may include a mesial-distal protrusion 1044, which does what? The open stop groove
1042 may further include a mesial-distal depression 1046 having mesial and distal edge walls
1048. The depression 1046 having substantially the same width as the curved portion 1032 of
the locking clip 1026 so that the edge walls 1048 can minimize the mesial-distal shift of the
locking clip 1026 resulting from an unexpected force being applied on the bracket. Optionally,
the interior walls 1050 of the occlusal tie wings may also minimize the mesial-distal shift of the
locking clip 1026 resulting from an unexpected force being applied on the bracket in addition to
or in place of the depression 1046 (desirably a locking clip having a curved portion with a width
corresponding to the width of the interwing region betwsen the occlusal tie wings).

[0046] FIGS. 2A-2C are various views of an alternate embodiment of a self-ligating bracket
shown in FIG. 1A, As such the present invention may provide a self-ligating bracket 1010a
having a bracket body 1012a, a base 1014, a locking clip 1026 and a bridge portion 1052a in
the gingival interwing region 1024a so as to connect the interior mesial side of gingival-distal tie
wing with the interior distal side of the gingival-mesial tie wing. Optionally, the bridge portion
1052a may include a depression 1054a having an opening 10564 to allow for access of a dental
tool to aid in the opening and/or closing of the bracket 1010a.

[10047] FIGS. 3A-3E are various views of another alternate embodiment of the self-ligating
bracket shown in FIG. 2A in which the present invention may include a self-ligating bracket
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1010b having a bracket body 1012b, a base 1014, a locking clip 1026b and a receiving member
1036b. The receiving member may further include at least one lingual ledge 1058b. Lingual
ledges 1058b may be provided as separate artifacts that mesially and distally extend from the
respective sides of the body 1012b in a location lingually spaced from the hood portions 1038b.
Lingual ledges 1058b may be configured to minimize and/or substantially prevent lingual
movement of the locking clip 1026b. In this specific example, the hood portions 1038b have
been reduced/thinned (gingivally-occlussally) and the gingival tip of the tab portions of the clip
may be bent slightly labially for enhanced interactivity. Furthermore, the curved portion 1032b
of the locking clip 1026b may include a throughhole 1060b, which corresponds with a
depression 1046b of the open-stop groove 1042b to allow for access of a dental tool to aid in
the opening and/or closing of the bracket 1010b.

[0048] Bracket 1010b may further include an alternate locking mechanism having a modified
lingual free end of the locking clip being received by the lingual opening of the bracket. More
particularty, the locking clip 1026b may include a lingual free end 1028b having a plurality of
spaced apart deformable fingers 1062b for engagement with a lingual opening 1064b formed at
an occlusal portion of the body. The deformable fingers 1062b having outwardly extending
mesial/distal flange portions 1066b at a gingival free end. The lingual opening 1064b extending
into a cavity 1068b having a larger width than the width of the lingual opening 1084b to prevent
the deformable fingers from passing through the lingual opening (while in a non-stressed state)
and separating from the clip. Desirably the deformable fingers 1062b are deformed towards
one another such that the width between the outer edges of the flange portion is less than the
lingual opening 1064b so that the lingual free end 1028b of the locking clip 1026b may be
inserted through the lingual opening 1064b and into the lingual cavity 1068b for securement
therein. Once the lingual free end of the locking clip is received into the lingual cavity, the
deformable fingers substantially return to their non-stressed state/position. Optionally, once
received in the lingual cavity, the deformable fingers may remain in a partially stressed state
due to active engagement of the outer adges 1070b of the flange portions with the respective
mesial and distal side walls 1072b of the lingua! cavity to aid in suppressing movement (e.g.,
twisting, mesial-distal movement, and/or otherwise).

[0049] FIGS. 4A-4D are various views of another alternate embodiment of the self-ligating
bracket shown in FIGS. 3A-3E in which the receiving member 1036¢ may further include end
walls 1074c interconnecting the labial hoods 1038c and the lingual ledges 1058¢ to define a
perimeter around a throughhole 1076c in the receiving areas to cover and protect the mesial
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and distal tab portions 1031c of the locking clip 1026¢ while in the closed position. As in FIGS.
3A-3E, the gingival tie wings 1016¢ have been reduced/thinned (gingivally-occiusally) and the
gingival tip of the tab portions 1031c may be bent slightly labially for enhanced interactivity.
Furthermore, the width of the notched portion 1034¢ at the tab portions 1031c may be
correspondingly provided to fit the width of the bracket body 1012¢ to suppress shifting and/or
twisting of the locking clip 1026¢ while in the closed position. _

[0050] FIGS. 5A-5F are various views of another alternate embodiment of the self-ligating
bracket shown in FIGS. 3A-3E in which the receiving member 1036d may further include a
separate artifact as mesial-distal extension 1078d to the gingival tie wings 1016d. The mesial-
distal extensions 1078d being configured to interconnect the labial hood portions 1038d with
the respective lingual ledges 1058d in the shape of a “c-cup” to retain the tab portions 1031d of
the locking clip 1026d while in the closed position.

[0051] FIG. 5E is a cross-sectional view of the self-ligating dental bracket in FIG 5A, which
further illustrates a depression/chamfer 1046d in the open stop groove 1042d of the body 1012d
between the occlusal tie wings 1018d to guide a standard dental instrument to facilitate the
opehing of the locking dlip 1026d.

[0052] FIGS. 6A-6C are various views of another alternate embodiment of the self-ligating
bracket shown in FIGS. 5A-5E in which an alternate locking mechanism may be provided. The
alternate locking mechanism may include ratchet portions 1080e about the respective side walls
1072e (e.g., mesial and distal side walls) of the lingual cavity 1068e to substantially maintain
each flange portion 1066e of the lingual free end 1028e of the locking clip 1026c in a generally
predetermined position 1082e and/or area of the lingual cavity 1068¢ while in the closed |
position. The ratchet portions 1080e may further include tapered occlusal end portions 1084e to
facilitate movement of the lingual free end 1028e to the predetermined (gingival) area 1082e of
the lingual cavity.

[0053] FIG. 6B is a cross-sectional view of an alternate embodiment of the body and clip of a
self-ligating dental bracket shown in FIG. 5E in which the clip slides gingivally toward the open
position before the lingual free end of the clip slightly pivots labially at the near-open position.
[0054] FIG. 6C is a bottom view of the body and clip in FIG. 6A in which the lingual free end of
the locking clip focks securely in the closed position. When the clip slides gingivally toward the
open position, the lingual free end of the clip will be guided by the tapered opening in the lingual
portion of the body.
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[0055] FIG. 6E is a perspective view of the locking clip 1026e may further include a least one
grooves 1086e extending (e.g., labially-lingually) about the curved portion 1032e. In one
specific example, the locking clip 1026e includes a pair of labially-lingually extending grooves
1086e, though not required. The grooves 1086e may provide additional reinforcement to the
locking clip 1026e to suppress shifting and/or twisting of the locking clip 1026e while in the
closed position. IS THIS TRUE?

[0056] FIGS. 7A-7C are various views of another alternate embodiment of the self-ligating
bracket shown in which the receiving member 1036f may include full hood portions 1038f similar
to the alternate embodiment shown in FIG. 1A (e.g., not having a reduced in thickness) while
further including lingual ledges 1058f. In this specific embodiment, the gingival tip portions
1033f of the tab portions 1031f may remain generally flat,

[0057] FIGS. 8A-8E are various views of another aliernate embodiment of the self-ligating
bracket shown in FIGS. 4A-4D in which the receiving member 1036g may further include full
hood portions 1038g extending from the respective gingival tie wings 1016g thereby providing
an increased labial surface 1088g about the gingival tie wings 1016g. In doing so, the hook
portions 1018g of the gingival tie wings 1018g may extend lingually, at least partially covering
the gingival side of the throughhole 1076gi.

[0058] FIGS. 9A-9H are various views of another embodiment of the self-ligating bracket of the
present invention in which the bracket 1010h includes a modified locking clip 1026h and a
modified receiving member 1036h. In this specific embodiment, the receiving member 1036h
may be centrally located about the bracket body 1012h and may include a continuous retaining
(e.g., resting) channel 1090h to allow a positive seat for retaining the locking clip 1026h.
Desirably, the retaining channel 1090h extends generally in a parailel manner to the archwire
slot 1020h between the respective mesial and distal sides of the bracket body 1012h. In this
specific embodiment, the width of the locking clip 1026h at the labial free end 1030h may be
been reduced to generally the same mesial-distal width of the bracket body 1012h.
Furthermore, the labial free end 1030a of the locking clip 1026h may include a single tab portion
1031h (e.g., generally free of a notch), which generally corresponds with the retaining channel
1090h. The retaining channel may be further defined by a generally c-shaped profile to not only
provide a positive seat (and limit lingual movement of the labial free end 1030h), but may also
provide a hood portion 1038h fo limit labial movement of the labial free end 1030h while in the
closed position. Optionally, the height {e.g., labial-lingual height) of the retaining channel 1090h
may be sufficiently sized (e.g., less than or equal to the thickness of the archwire) so that
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archwire entrapment therein may be substantiaily prevented while the free end portion 1030h of
the locking clip 1026h is in the closed position.

[0059] FIG. 9F is a gingival view of the self-ligating dental bracket 1010h shown in FIG. 9A that
incorporates a lingual opening 1064h (e.g., throughhole), which is a continuous channel
extending between the gingival tie wings 1016h and the occlusal tie wings 1018h towards the
lingual portion of the body to facilitate the cleaning of entrapped calculus / tartar.

[0060] FIG. 9G is a bottom view of the body 1012h and locking clip 1026h of a self-ligating
dental bracket shown in FIG. 9A while in a closed position with the base removed. In this
specific embodiment, the lingual opening 1064h extends completely through the lingual portion
of the body 1012h (as discussed above)} while the area of the lingual cavity 1068h has been
reduced.

[0061] FIGS. 10A-10B, 10C-10D, 11A-11C, 12A-12C, 13A-13C, 14A-14C, 15A-15C, and 16A-
16C are various views of alternate locking mechanisms of the self-ligating dental brackets of the
present invention. _

[0062] FIGS. 10A~10D are various views of an alternate embodiment of the self-ligating dental
bracket shown in FIGS. 9G-9H in which the lingual cavity 1068m has.

[0063] FIGS. 10A-10B provide self-ligating bracket 10104, which may include a modified locking
arrangement having a locking clip 1026i and a lingual cavity 1068i having a centrally located
stabilizing member with locking grooves/ratchets to facilitate and securely lock the lingual free
end of the locking clip in both the opened and closed positions. In this specific embodiment, the
locking clip 1026i includes a Y-shaped/U-shaped lingua! free end 1028i having deformable
fingers 1062i. The deformable fingers 1062i may include inwardly extending flange portions
1066i that are configured to actively engage open position grooves 1094i (to aid in maintaining
the bracket in the open position) or closed position grooves 1096i (to aid in maintaining the
bracket in the closed position} of a stabilizing member 1098i. The stabilizing member 1098i
may be located generally in a central region (e.g., generally parallel to the interwing region
1024i) of the lingual cavity 1068i, though not required. In this specific embodiment, the
stabilizing member 1098i extends from the gingival side of the lingual opening 10684 to an
intermediate position within the lingual cavity 1068i so that each deformable finger 1062
extends along at least one side of the stabilizing member 1098i.

[0064] In use, the deformable fingers compress towards one another to reduce the overall width
of the lingual free end portion 1028 for insertion into through the lingual opening. Once the

lingual free end portion extends through the lingual opening 1064i, the deformable fingers return
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to a non-stressed position, which includes a width generally smaller than the width of
engagement ribs of the stabilizing member 1088i. Insertion of the locking clip 1026h continues
info the lingual cavity 1068i, where the flange portions 1066i are deflected outwards upon
contacting a first pair of engagement ribs 1100i until the flange portions 1066i are received in
the pair of open position grooves 1094i and will remain while the bracket is in the open position.
To achieve the closed position, the locking clip 1026i is further inserted (gingivally) into the
lingual cavity 1068i, where the flange portions 1066i are again deflected outward upon
contacting a second pair of engagement ribs 1102i until the flange portions 1066i are received
into the pair of closed position grooves 1096i so that the bracket 1010i is substantially
maintained in the closed position. To return the bracket to the open position, the locking clip
1026i is moved occlusally towards the second pair of engagement rings until the flange portions
1066i are received into the open position grooves 1094i. Active engagement of the deformable
fingers 1062i (e.g., flange portions 1066i) and the stabilizing member 1098i (closed position
grooves) aid in suppressing movement (e.g., twisting, mesial-distal movemeht, and/or
otherwise) of the locking clip 1026i while in the closed position.

[0065] The self-ligating dental bracket 1010i may incorporate a lingual opening 1084i (e.g.,
throughhole), which may include two channels 1084i'extending from the gingival tie wings 1016i
to a single channel 1064i” at the occlusal tie wings 1018i towards at a lingual portion of the body
to facilitate the cleaning of entrapped calculus / tartar.

[0066] FIGS. 10C-10D provide self-ligating bracket 1010j, which may include a modified locking
arrangement having a locking clip 1026] and a lingual cavity 1068] having a mesially and distally
located locking grooves/ratchets to facilitate and securely lock the lingual free end of the locking
clip in both the opened and closed positions. In this specific embodiment, the locking clip 1026j
includes a Y-shaped/U-shaped lingual free end 1028 having defcrmable fingers 1062]. The
deformable fingers 1062i may include outwardly extending flange portions 1066] that are
configured to actively engage open position grooves 1094 (to aid in maintaining the bracket in
the open position) or closed position grooves 1096j (to aid in maintaining the bracket in the
closed position) of the mesial and distal side walls 1072] of the lingual cavity 1068;.

[0067] In use, the deformable fingers compress inwards towards one another to reduce the
overall width of the lingual free end portion 1028; for insertion through the lingual opening.
Once the lingual free end portion extends past a first pair of engagement ribs 1100j, the
deformable fingers attempt to return fo a non-stress position while the flange portions 1066j are
received in the pair of open position grooves 1094 and will remain while the bracket is in the
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open position. To achieve the closed position, the locking clip 1026j is further inserted
{gingivally) into the lingual cavity 1068j, where the flange portions 1066j are again deflected
inward upon contacting a second pair of engagement ribs 1102j untit the flange portions 1066j
are received into the pair of closed position grooves 1096] so that the bracket 1010j is
substantially maintained in the closed position. To return the bracket to the open position, the
locking clip 1026] is moved occlusally towards the second pair of engagement ribs 1102j until
the flange portions 1066j are received into the open position grooves 1094i. Active engagement
(e.g., flange portions in compression (stressed position) so that an outward force on the
sidewalls 1072] is provided) on the deformable fingers 1062j (e.g., flange portions 1066j) and
the stabilizing member 1098] (closed position grooves) aid in suppressing movement (e.g.,
twisting, mesial-distal movement, and/or otherwise) of the locking clip 1026j while in the closed
position.

[0068] FIGS. 11A-11B are various views of another alternate embodiment of the self-ligating
bracket shown in FIG. 3E in which the lingual cavity 1068k further includes a stabilizing member
1098k extending from a gingival side wall 1073k in generally a central location. In this specific
embodiment, the width of the stabilizing member 1098k and the width of the spacing between
the deformable fingers 1062k may be configured to correspond (e.g., fit and/or active engage)
with one another to aid in suppressing movement (e.qg., twisting, mesial-distal movement, and/or
otherwise) of the locking clip 1026k while in the closed position.

[0069] As shown in FIGS 11A-11B, the lingual cavity 1068k may further include a chamfered
portion (e.g., recess) 1099k to guide the lingual free end portion 1028k of the locking clip 1026k
and aid in expanding the locking clip 1026 during the transition from the open pasition to the
closed position. Furthermore, the chamfered portion 1099k may be configured to provide
clearance for the curved portion 1032k of the locking clip 1026k while in the closed position.
[0070] FIGS. 12A-12C are various views of another alternate embodiment of the self-ligating
bracket shown in FIG. 3E in which the lingual cavity 1068l may further include a rib 1104l and a
wedge portion 11061 to actively engage a locking clip 1026k having a bridge portion 11081, The
bridge portion 1108| interconnecting the deformable fingers 1062| at a gingival portion of the
lingual free end 1028| of the locking clip 1026l. The rib portion 1104l being spacedly positioned
from the gingival side wall 1073 and configured to engage the bridge portion 1108 having a
corresponding mesial-distal groove 11111 for a positive lock to substantially maintain the locking
clip in the closed position. The wedge portion being occlussally positioned within the cavity at a
central location and configured to substantially prevent the locking clip 1026l from being
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removed from the lingual cavity 1068l. In this specific embodiment, the positive lock of the
bridge portion with the rib and/or the fit of the wedge 11086 within the corresponding spacing
between the deformable fingers 1062! are configured to aid in suppressing movement (e.g.,
twisting, mesial-distal movement, and/or otherwise) of the locking clip 1026l while in the closed
position. Furthermore, the width of the neck portion 10291 may correspond (e.g., fit to) the
mesial distal width of the lingual cavity 1068! (and the lingual opening 1064l) to further aid in
suppressing movement (e.g., twisting, mesial-distal movement, andfor otherwise) of the locking
clip 1026l while in the closed position.

[0071] FIGS. 13A-13C are various views of another alternate embodiment of the self-ligating
bracket shown in FIG. 11A in which the lingual cavity 1068m may further include a plurality of
mesially-distally spaced apart stabilizing members 1098m extending from a gingival side wall
1073m in generally a centralized location with the iingual cavity 1068m. In this specific
embodiment, the locking clip 1026m may further include a stabilizing finger 1110m extending
from the lingual free end 1028m and intermediate of the deformable fingers 1062m. The width
of the stabilizing finger 1110m and the width of the spacing between the stabilizing members
1098m are configured to correspond (e.g., fit and/or actively engage) with one another to aid in
suppressing movement (e.g., twisting, mesial-distal movement, andfor otherwise) of the locking
clip 1026m while in the closed position. Optionally, the mesial-distal width of the lingual free
end 1028m (e.g., generally taken across the flange portions 1066m} is configured to be wider (in
a non-stressed state) than the mesial-distal width of the lingual cavity 1068m so that upon
insertion within the lingual cavity 1068m the flange portions 1066m may exert an outward force
(e.9., in a stressed state) on the respective mesial and distal side walls 1072m to aid in
suppressing movement (e.g., twisting, mesial-distal movement, and/or otherwise) of the locking
clip 1026m while in the closed position.

[0072] FIGS. 14A-14C are various views of another alternate embodiment of the self-ligating
bracket shown in FIG. 11A in which the lingual cavity 1068m may further include a plurality of
mesially-distally spaced apart stabilizing members 1098m extending from a gingival side wall
1073m in generally a centralized location with the lingual cavity 1068m. In this specific
embodiment, the locking clip 1026m may further include a stabilizing finger 1110m extending
from the lingual free end 1028m and intermediate of the deformable fingers 1062m. The width
of the stabilizing finger 1110m and the width of the spacing between the stabilizing members
1098m are configured to correspond (e.g., fit and/or actively engage) with one another to aid in

suppressing movement (e.g., twisting, mesial-distal movement, and/or otherwise) of the locking
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clip 1026m while in the closed position. Optionally, the mesial-distal width of the lingual free
end 1028m (e.g., generally taken across the flange portions 1066m) is configured to be wider (in
a non-stressed state) than the mesial-distal width of the lingual cavity 1068m so that upon
insertion within the lingual cavity 1068m the flange portions 1066m may exert an outward force
(e.g., in a stressed state) on the respective mesial and distal side walls 1072m to aid in
suppressing movement (e.g., twisting, mesial-distal movement, and/or otherwise) of the locking
clip 1028m while in the closed position.

[0073] FIGS. 14A-14C are various views of another alternate embodiment of the self-ligating
bracket shown in FIG. 13A in which the lingual cavity 1068n further includes a‘single stabilizing
member 1098n extending from a gingival side wall 1073n in generally a central location. In this
specific embodiment, the mesial-distal width of the lingual free end 1028n (e.g., generally taken
across the flange portions 1066n) may be configured to be wider (in a non-stressed state) than
the mesial-distal width of the lingual cavity 1068m (e.g., from mesial side wall to distal side wall)
so that upon insertion within the lingual cavity 1068n the flange portions 1066n may exert an
outward force (e.g., in a stressed state) on the respective mesia! and distal side walls 1072n to
aid in suppressing movement (e.g., twisting, mesial-distal movement, and/or otherwise) of the
locking clip 1026n while in the closed position. Furthermore, the locking mechanism may further
include a wider stabilizing member 1098n of the lingual cavity 1068n, an increased lingual free
end portion 1028n mesial-distal width to lingual cavity 1068 mesial-distal width ratio, or both so
that an additional force may be provided by an intermediate portion 1112n of the deformable
fingers 1062n on the stabilizing member 1098n to further aid in suppressing movement (e.g.,
twisting, mesial-distal movement, and/or otherwise) of the locking clip 1026n while in the closed
position.

[0074] FIGS. 15A-15C are various views of another alternate embodiment of the self-ligating
bracket shown in FIG. 3E in which the lingual free end 10280 of the locking clip 10260 may
further include a neck portion 10290 and intermediate grooves 11140 to aid in the deformation
of the deformable fingers 1062. In this specific embodiment, the mesial-distal width of the
lingual free end portion 10280 (e.g., generally taken across the flange portions 10660) may be
configured to be wider (in a non-stressed state) than the mesial-distal width of the lingual cavity
10680 (e.g., from mesial side wall to distal side wall) so that upon insertion within the lingual
cavity 10680 the flange portions 10660 may exert an outward force {e.g., in a stressed state) on
the respective mesial and distal side walls 10720 to aid in suppressing movement (e.g., twisting,

mesial-distal movement, and/or otherwise) of the locking clip 10260 while in the closed position.
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Furthermore, the neck portion 10290 may extend into the lingual cavity (while in the closed
position) and may be sized corresponding to the width of the lingual cpening 10640 to aid in
guiding the locking clip 10260 during transition between the open and closed positions.

[0075] FIGS. 16A-16C are various views of another alternate embodiment of the self-ligating
bracket shown in FIG. 3E in which wider mesial and distal side walls 1072p may be provided so
as to be generally flush mesial and distal edges 1116p of the lingual opening 1064p (occlusal
side of body) thereby resulting in a reduced lingual cavity 1068p. Furthermore, the locking clip
1026p may further include a U-shaped lingual free end 1028p having deformable fingers 1062p
with inward facing flange portions 1066p forming a gingival opening 1118p therebetween. The
flange portions 1066p may include opposing edges 1120p having angled, curved, and/or
otherwise portions to aid in securing the locking clip 1026p to the bracket body 1012p. More
particularly, during installation of the locking clip 1026p the lingual free end 1028p is inserted
gingivally into the occlusal side of the lingual opening 1064p where the opposing edges 1120p
of the flange portions 1066p are brought into contact with an occlusal protrusion 1122p of the
lingual cavity 1068p. The deformable fingers 1062p may be deformed outward thereby
increasing the width of the gingival opening 1118p to allow for passage of the occlusal
protrusion 1122p through the gingival opening 1118p. In doing so, the lingual free end 1028p is
allowed to be further inserted into the lingual cavity for securement of the locking clip to the
body 1012p. The gingival opening 1118p may be configured so that the gingival side of the
gingival opening 1118p allows for passage of the occlusal protrusion 1122p during instaliment of
the locking clip while the occlusal side of the gingival opening substantially preventing passage
of the occlusal protrusion 1122p so that the locking clip may remain secured to the body 1012p.
Desirably, the neck portion 1029p may extend into the lingual cavity (while in the closed
position) and may be sized corresponding to the width of the lingual opening 1064p to aid in
guiding the locking clip 1026p during transition between the open and closed positions.
Desirably, the width of the neck portion 1029p (e.g., from distal edge of distal deformable finger
to the mesial edge of the mesial deformable finger) may correspond (e.g., fit to) the mesial distal
width of the lingual cavity 1068p (and the lingual opening 1064p) to further aid in guiding the
locking clip between the open and closed positions and/or suppressing movement {e.q.,
twisting, mesial-distal movement, and/or otherwise) of the locking clip 1026p while in the closed
position.

[0076] In yet another embodiment of the present invention, a self-ligating orthodontic bracket is
shown in FIGS. 17A-171, and is generally indicated to by reference numeral 610. As can be
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seen, the orthodontic bracket 610 includes a body 612, a lingual mounting base 614 attached to
the body, and a locking mechanism having a locking clip 626 and a retaining member 627. The
body 612 may include a pair of laterally spaced gingival tie wings 616 and a pair of laterally
spaced occlusal tie wings 618 extending from the labial surface of the body 612. The gingival
tie wings 616 and the occlusal tie wings 618 generally curve lingually. An archwire slot 620
extends mesio-distally across the body 612 and between the gingival and occlusal tie wings 616
and 618. The archwire slot 620 opens labially to receive an archwire 622,

[0077] A first bridge portion 660 and a second bridge portion 661 are provided in an interwing
region 624, with the first bridge portion 660 spanning between the gingival tie wings 616 and the
second bridge portion 661 spanning between the occlusal tie wings 618. It is appreciated that
the first and second bridge portions 660 and 661 extend from labial surface of the archwire slot
(and defining portions thereof) up to the labial surfaces of the respective tie wings 616 and 618.
[0078] The retaining member 627 may includes a first pair of stops 644 and a second pair of
stops 646 on the gingival tie wings 616 to inhibit inadvertent movement of the locking clip 626
from a closed position (e.g., an active first closed position in stops 644 or a second closed
position in stops 646) to an open position and optionally to maintain the locking clip 626 open
when it is pivoted to the open position. Each stop defining a first opening, at least one guide
portion, and at least one flange. The first pair of stops 644 extend generally outward from the
respective gingival tie wings 616 and include a first opening 664, a first guide portion 674, and a
first flange 668 for engagement with the locking clip 626 to maintain the first closed position
(e.g., active bracket for active first closed position). Similarly, the second pair of stops 646
extend generally outward from the respective gingival tie wings 616 and include a second
opening 666, a guide portion 675, and a second flange 669 for engagement with the locking clip
626 to maintain the second closed position (e.g., passive bracket for passive second closed
position). It is appreciated that the first and second pairs of stops 644 and 646 may positioned
so that one stop of each pair of stops 644 and 646 is gingivally-occlusally juxtaposed to the
respective other stop of each pair of stops 644 and 646. Desirably, the pairs of stops on each
gingival tie may define a generally W-shaped configuration. It is further appreciated that the
pairs of stops may be located elsewhere, for example along the respective internal surface of
the gingival tie wings 616 about the interwing region 624.

[0079] The locking clip 626 is pivotally mounted on the occlusal tie wings 618 and is moveable
between two closed positions (FIGS. 34-37) where access to the archwire slot 620 is inhibited
and an open position (FIG. 31-33) where access to the archwire slot 620 is permitted. It is
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appreciated that the locking clip 626 is in the form of spring element having a generally Y-
shaped configuration. More particularly, the locking clip 626 may include a head portion 628,
with a pair of opposing side arms 650 and 652, which define an opening 629 therebetween. It is
appreciated that the head portion 628 and/or the side arms 650 and 652 are configured to
extend across the archwire slot 620.

[0080] The arms 650 and 652 may include free ends (e.g., extending generally mesial and
distal, though not required) that are in-turned to define oppositely directed spaced apart hook
ends 672. The (gingival) hook ends 672 may be received in the respective first openings 664
or the respective second openings 666, which are formed in the gingival tie wings 616.

[0081] The locking clip 626 may also include a connecting the head 628 and a base portion 692
having opposed free ends (e.g., extending generally mesial and distal, though not required) that
are out-turned to define oppositely directed spaced apart tail ends 632 and 634 respectively.
Each of the tail ends 832 and 634 is received in a respective bore 636 and 638 formed in one of
the occlusal tie wings 618. The bores 636 and 638 may extend (e.g., mesial-distally) completely
through the respective tie wings 618 or partially therethrough.

[0082] To close the orthodontic bracket 610 in the first closed position, the locking clip 626 is
pivoted about the tails 632 and 634 towards the first pair of stops 644 (e.g., gingival first pair of
stops) of the locking mechanism 627 about the gingival tie wings 616. The hook ends 672 (e.g.,
672a and 672b) make contact with and are gingivally guided along the respective labial surface
of the first guide portions 674. The hook ends 672 are continually guided along the labial
surfaces of the first guide portions 674 until the hook ends 672 extend beyond the flanges 668
of the first pair of stops 644. This allows the locking clip 626 to snap back towards its non-
stressed state so that the hooks 672 engage the respective flanges 668 thereby maintaining the
locking clip 626 in the first closed position. In doing so, the locking clip 626 is deflected lingually
so that contact between the locking clip, the archwire, and the archwire slot may be substantially
or completely maintained while in the first closed position (FIGS. 364, 36B, and 37).

[0083] More particularly, the reaction force applied to the labial surface of the first guide
portions 674 by the hook ends 672 causes the locking clip 676 to deflect (e.g., gingivally-
lingually) into a stressed-state. When the hook ends 672 are pivoted beyond the respective first
stops 644 and generally lingually into the first openings 664, the locking clip 626 shaps back
towards the first flanges 668 in an attempt to return to its non-stressed state. In doing so, the
first flanges 668 of the first pair of stops 644 prevent removal of the respective hook ends 672
from the first opening 664 during its first closed position. The first flanges 668 inhibit the locking
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clip 626 while in this stressed condition from moving back towards the open position. In this
way, the archwire slot 620 remains closed thereby actively securing the archwire 622a in the
archwire slot,

[0084] To close the orthodontic bracket 610 in the second closed position, the locking dlip 626
is pivoted about the tails 632 and 634 towards the second pair of stops 646 of the locking
mechanism 627 about the gingival tie wings 616. The hook ends 672 make contact with and
are gingivally guided along the respective labial surface of the second guide portions 675. The
hook ends 672 are continually guided along the labial surfaces of the second guide portions 675
untit the hook ends 672 extend beyond (e.g., gingivally-lingually) the first flanges 669 of the
second pair of stops 646. This allows the locking clip 626 to snap back towards its non-stressed
state so that the hook ends 672 engage the respective second flanges 669 thereby maintaining
the locking clip 626 in the second closed position. In doing so, the locking clip 626 may be
slightly deflected lingually so that minimal or no contact between the locking clip 626 and the
archwire may be maintained while in the second closed position (FIGS. 34A, 34B, and 35).
[0085] More particularly, the reaction force applied to the labial surface of the second guide
portions 675 by the hook ends 672 causes the locking clip 676 to deflect (e.g., gingivally-
lingually) into a stressed-state. When the hook ends 672 are pivoted beyond the respective
second stops 646 and generally lingually into the secand openings 666, the locking clip 626
snaps back towards the second flanges 669 in an attempt to return to its non-stressed state. In
doing so, the second flanges 669 prevent removal of the respective hock ends 672 from the
second openings 666 during its second closed position. As such, the second flanges 669 inhibit
the locking clip 626 while in this stressed condition from moving back towards the open position.
In this way, the archwire slot 620 remains closed thereby passively securing the archwire 622b
in the archwire slot. '

[0086] To release the archwire, the locking clip 626 are pushed gingivally-lingually to disengage
the hook ends 672 from the respective first or second pairs of stops 644 and 646. In one
specific example to release the archwire from the first closed position, the hooks ends 672 are
first moved gingivally-lingually (typically along the labial surface of a third guide portion 676)
beyond the first flanges 668. In another specific example to release the archwire from the
second closed position, the hooks ends 672 are first moved gingivally-lingually (typically along
the labial surface of a first guide portion 674) beyond the second flanges 669. Thereafter, the
locking clip 626 may be removed from either of the respective first and second pairs of stops
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644 and 646 so that the locking clip 626 (in its non-stressed state) is free to pivot about the tails
632 and 634

[0087] In one specific example, it is contemplated that as the locking clip 626 is moved (e.g.,
directed or pushed gingivally) along the first guide 674, the locking clip 626 disengages from the
second pair of stops 646. Once the locking clip 626 is moved beyond the first pair of stops 644,
the hook ends 672 bias lingually-occlusally into the first opening 664 thereby transitioning the
locking clip from the second closed position to the first closed position.

[0088] Optionally, the bracket 610 may further include a groove 680 for receiving an optional
ligature. When included, the groove 680 may be positioned between the along the exterior of
the tie wings 616. It is appreciated that the groove 680 may be configured to aid in releasing the
locking clip 626 from the second closed position and/or the first closed position by providing
access to the arms of the locking clip 626. For example, while the locking clip 626 is being
moved (e.g., directed or pushed gingivally) from the first closed position along the third guide
676, the hook ends 672 will be directed lingually and under the lingual free ends of the tie wings
into the groove 680 such that the spring-tension of the locking clip will automatically move {e.g.,
labially direct) the locking clip 626 through the groove 680 to the open position.

[0089] FIGS. 17J-17L are various views of another alternate embodiment of the self-ligating
bracket shown in FIGS. 17A-171 in which the occlusal portion of the locking clip 626a includes a
pair of lingually curved arms 696a for pivotal engagement with the bores 636a and 638a. The
arms 696a being spaced apart to define a generally Y-shaped occlusal portion of the locking clip
626a.

[0090] Self-ligating brackets having a ratchet design may include a single ratchet or a plurality
of ratchets that may be attached to the tie wing (e.g. gingival tie wing or wings) of the bracket
body. The ratchets may be an integral part of gingival tie-wings (outside or inside), or may be
attached permanently to Tie-wings by appropriate manufacturing method, or can be attached to
any other (appropriate) location on the body. The ratchet design may have multiple slots to lock
the top legs of clip (at a labial portion of the archwirs clip and preferably at a labial free end of
the clip) when closed.

[0091] It is believed that this engagement design may be configured such that the clip may be
opened and/or closed simply pushing the clip with a finger and/or otherwise (e.g., tool).
Advantageously, this ratchet based engagement mechanism may be configured such that the
need for instrument to open or close the clip may be eliminated as compared to the prior art.



CA 02887510 2015-04-08

WO 2014/059053 PCT/US2013/064184
19

[0092] FIGS. 18A-18D are various views of an alternative embodiment of the self-ligating
bracket shown in FIG 17A in which a modified “ratchet” based engagement mechanism may be
provided having a locking clip 626b and a retaining member 627b. The body 612b may include
a pair of laterally spaced gingival tie wings 616b and a pair of laterally spaced occlusal tie wings
618b extending the body 612b. The gingival tie wings 616b generally curve lingually thereby
forming a portion of the retaining member 627b.

[0093] The retaining member 627b may include a pair of opposing stops 644b on the gingival
tie wings 616b to inhibit inadvertent movement of the locking clip 626b from a closed position to
an open position and optionally to maintain the locking clip 626b open when it is pivoted to the
open position. The stops 644b may be an integral extension of the respective gingival tie wings
616b curving lingually therefrom to form opening 664bs, guide portions 674b, and flanges 668b
for engagement with the locking clip 626b to maintain a closed position. Desirably, the stops
644b on each gingival tie wing may define a generally hook-shaped configuration, though not
required.

[0094] The locking clip 626b may include a base portion 892b having opposing base arms 693b
being pivotally mounted on the occlusal tie wings 618b. The spaced apart base arms 693b may
further include oppositely directed tail ends 632b and 634b respectively. Each of the tail ends
632b and 634b is received in a respective bore 636b and 638b formed in one of the occlusal tie
wings 618b. In this specific embodiment, the base arms 693b are generally flat.

[0095] It is appreciated that the locking clip 626b may be in the form of spring element having a
generally T-shaped configuration. More particularly, the locking clip 626b may include a head
portion 628b and an intermediate portion 649b that generally covers the arch wire slot 620b
while in the closed position. The head portion 628b and the intermediate portion 649b may
include a pair of side arms 650b and 652b, respectively, which extend mesially and distally from
the head portion 628b and intermediate portion 649b to define recesses 651b therebetween.
The arms 650b may be received in the respective openings 664, which are formed in the
gingival tie wings 616 to secure the locking clip 626b in the closed position.

[0096] Optionally, the bracket 610b may further include grooves 680b for receiving an optional
figature. When included, the groove 680b may be positioned along the exterior of the gingival
tie wings 616b. It is appreciated that the groove 680b may be configured to aid in releasing the
focking clip 626b (e.g., arms 650b) from the closed position by providing access to the arms
650b of the locking clip 626b. For example, while the locking clip 626b is being moved (e.g.,
directed or pushed gingivally) from the closed position along the guide 674b, the arms 650b will
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be directed lingually and under the lingual free ends of the tie wings into the groove 680b such
that the spring-tension of the locking clip will automatically move (e.g., labially direct) the locking
clip 626b through the groove 680 to the open position.

[0097] FIGS. 19A-19E are various views of another alternate embodiment of the self-ligating
bracket shown in FIGS. 18A-18D in which the retaining members 627¢ have been reduced
extend inwardly from a portion of the gingival tie wings 616c. In doing so, hook portions of the
gingival tie wings 616c may available for receiving optional ligature(s).

[0098] The interactivity between the locking clip 626¢ and archwire 622¢ in the final active stage
may be critical from a clinical perspective. it is believed that variation in the ¢lip design may
allow for the interactivity between the clip and archwire. Generally, the interactivity may be
defined as clip having some room to move (e.g., “floating” and/or moveable while in the closed
position), For example as shown in FIG. 19D, a zocomed in view of a “ratcheting” member is
provided, which alone or in combination with an opposing ratcheting member may be configured
to achieve this type of interactivity. More particularly, as shown if FIG. 19D, a clearance may be
achieved while the labial free end of the clip engages the locking ratcheting slot after the clip is
in the closed position.

[0099] The middle of clip (e.g., the section of the clip that generally may be in contact with
archwire) may be sufficiently flexible to generally maintain a predetermined interactivity. Both
geometry change (i.e. less material) and/or softer material of the clip may be optimized to
achieve the predetermined interactivity between the middle section of clip and the arch wire
(FIG 19C).

[00100] Once the clip is in the final locked position, tensional (spring) force may be
generated in the clip. As a result, it is appreciated that when the clip is pushed down {e.g.,
lingually) further from the final locked position, the tension will pull the tip of the clip (e.g., T-
shaped or otherwise shaped post at the labial free end of the clip) so that the clip may be
released from the slot (e.g., ginigival ratcheting slot(s}) to the open position.

[00101] FIGS. 20A-20B are various views of another alternate embodiment of the self-
ligating bracket shown in FIGS. 19A-19E in which the base portion 692d of the locking clip 6264
may include curved base arms 693d.

[00102] FIGS. 21A-21C are vatious views of another alternate embodiment of the self-
ligating bracket shown in FIGS. 19A-19E in which the tail ends 632e and 634e may be provided

as generally rectangular members extending from the base arms 693e. In doing so, the
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respective bores 636e and 638e have been modified rectangular openings to correspond with
the rectangular tail ends 632e and 634e.

[00103] FIGS. 22A-22C are various views of another alternate embodiment of the self-
ligating bracket shown in FIGS. 19A-19E in which the bores 636f and 638f have been
configured as a figure 8-shape so that the locking clip 626f can slide-rotate between an open
position (e.g., a lingual-occlusal side 636f and 638 of the respective bore 636f, 638f) and a
closed position {e.g., a labial-gingival side 636" and 638f" of the respective bore 636f, 638f).
[C0104] FIGS. 23A-23B are various views of another alternate embodiment of the self-
ligating bracket shown in FIGS. 19A-19E in which the bores 636g and 638g have been
configured as a figure 8-shape so that the locking clip 626g can slide-rotate between an open
position (e.g., a labial-occlusal side 636g" and 6389’ of the respective bore 636¢, 638¢g) and a
closed position (e.g., a lingual-gingival side 636g” and 638g” of the respective bore 636g,
6389).

[00105] Unlike the free rotating hinged clip design that only rotates about a fulcrum as
discussed herein, this additional embodiment may include both rotational and sliding motion
separately or preferably at the same time. It is believed that the sliding-up motion during the clip
closing, FIGS. 23D-23E, less stress may be generated in the clip so that permanent deformation
may be prevented.

[00106] FIGS. 24A-24B are various views of another alternate embodiment of the self-
ligating bracket shown in FIGS. 19A-19E in which a second pair of retaining (lingual) openings
666h may be further provided. In this specific embodiment., the retaining member 627h may
include a first pair of stops 644h and a second pair of stops 646h on the gingival tie wings 616h
to inhibit inadvertent movement of the locking clip 626h from a closed position (e.g., an active
first closed position in stops 644h or a second closed position in stops 646h) to an open position
and optionally to maintain the locking clip 626h open when it is pivoted to the open position.
Each stop defining a first opening, at least one guide portion, and at least one flange. The first
pair of stops 644h extend generally outward from the respective gingival tie wings 616 and
include a first opening 664h, a first guide portion 674h, and a first flange 668h for engagement
with the locking clip 626h to maintain the first closed position (e.g., active bracket for active first
closed position). Similarly, the second pair of stops 646h extend generally outward from the
respective gingival tie wings 616 and include a second opening 666h, a guide portion 675h, and
a second flange 669 for engagement with the locking clip 626h to maintain the second closed
position (e.g., passive bracket for passive second closed pasition). It is appreciated that the first
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and second pairs of stops 644h and 646h may positioned so that one stop of each pair of stops
644h and 646h is gingivally-acclusally juxtaposed to the respective other stop of each pair of
stops 644h and 646h. Desirably, the pairs of stops on each gingival tie may define a generally
W-shaped configuration.

[00107] As shown in FIGS. 22 and 24, the present invention may include another
embodiment of a self-ligating bracket having a clip sliding/pivoting mechanism that may be
configured to reduce the tension in the clip and/or prevent any resulting permanent deformation
of clip so as to generally maintain the functionality of the clip.

[00108] The present invention may further provide ancther embodiment of the self-
ligating bracket as shown in FIGS. 25A-25H. Generally, the self-ligating bracket may include a
body molded with a base and a C-Shape clip. The clip has two bent ends that slide over the
archwire slot in both gingival and ccclusal directions and depending on the mode of closing
(gingival or occlusal), the system will behave active or passive during the course of treatment.
More pariicularly, this bracket concept has three components (see in the above picture): Body,
Clip and Base. The clip may be shaped like a C and it is capable of closing in both gingival and
occlusal mode. With a rectangular/square arch wire sits in the slot of body, this clip can express
both the Passive and the Active engagement with the same ach wire depending on which end of
clip covers the slot of arch wire. The uniqueness of this concept is the ability to change from a
Passive stage to an Active stage (or vice-versa) without changing the wire. However, it is
anticipated that the circular wire will tend to remain passive stage in both gingival and occlusal
closing modes. The clip has a C-side shape (see the following picture} and has two bent ends.
The two ends of clip have two different clip-spans (sea the red arrows in the following picture).
In the Orthodontic treatment stages, the bracket has the passive stage (no contact between the
arch wire and the clip) and the active stage (Interference contact between the arch wire and the
clip). See the following pictures for the details. In the Passive stage (FIG. 25G) when the bigger
end (e.g., gingival end) of the clip covers the arch wire, there is no contact between the clip and
the arch wire. When the clip is in the open position, it doesn’t cover the arch wire, FIG. 25H. In
the Active stage (FIG. 25l) when the smaller end of the clip covers the arch wire, there is
interferance contact between the clip and the arch wire. Desirably, dual stage brackets may be
designed to have the interactivity between the clip and the arch wire for both Passive stage and
Active stage.

[00109] FIG. 25J shows the interactivity between the arch wire and the occlusal end of

clip in the Passive stage. The same design principal can be used on the gingival end cf clip in



CA 02887510 2015-04-08

WO 2014/059053 PCT/US2013/064184
23

the Active stage for the interactivity between the arch wire and the gingival end of clip.
Desirably, during the Passive stage, there is no physical contact between the arch wire and the
clip. However, in some crowded occlusal cases, the arch wire will start to contact with the clip.
Because the clearance above the clip in the retainer channel (area between the occlusal free
end of the clip and the lingual surface of the retainer wall (e.g., hood), the interactivity between
the clip and the arch wire will be achieved.

[00110] In this specific embodiment, the self-ligating bracket of the present invention in
which the bracket 1010q includes a modified locking clip 10260 and a modified receiving
members 1036q. The receiving members 1036q may include a first receiving member 10364,
which may be mesially and distally located about the gingival tie wings 1016q of the bracket
body 1012g and may include a non-continuous retaining (e.g., résting) channal 1090q which
includes a mesial and distal portions 1091q to allow a positive seat for the respective tab
portions 1031q of the locking clip 1026q. Desirably, the mesial and distal portions 1027q of the
retaining channel 1090q extends generally in a parallel manner to the archwire slot 1020q. In
this specific embodiment, the width of the locking clip 1026q at the labial free end 1030q may be
generally the same mesial-distal width of the bracket body 1012q. Furthermore, the labial free
end 1030q of the locking clip 1026q may include a notch portion 1034q disposed between the
tab portions 1031q. The retaining channel may be further defined by a generally c-shaped
profile to not only provide a positive seat (and Iimit lingual movement of the labial free end
1030q), but may also provide a hood portion 1038h to limit labial movement of the labial free
end 1030h while in the closed position. Optionally, the height (e.g., Iabial-lingual height) of the
retaining channel 1090q may be sufficiently sized (e.g., less than or equal to the thickness of the
archwire) so that archwire entrapment therein may be substantially prevented while the free end
portion 1030q of the locking clip 1026q is in the closed position.

[00%11] The receiving member 1036q may further include a second receiving member
1036q", which may be centrally located about the interwing region 1024q between the occlusal
tie wings 1018q. The interwing region 1024q may include an open stop groove 1042 having
protrusions 1044q to aid in movement of the clip from an open position to a closed position.
Desirably the width of the labial-occlusal free end 1122q corresponds to the width of the
interwing region 1024q for receiving the labial-occlusal free end 11224.

[00112] In this embodiment the bracket 1010q may be configured for two closed positions
(an active closed position and a passive closed position) and an open position. In the active
closed position (FIG. 25G}), the locking clip 1026q is occlusally displaced such that the labial-
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gingival free end 1030q is actively engaging the archwire 1022q locking clip 1026. In the
passive closed position (FIG 25H), the locking clip 1028q is gingivally displaced such that the
labial-ccclusal free end 1122q closes off {(e.g., covers) the archwire slot 1020 while substantially
free of contact with the archwire. Advantageously, the locking clip 1026 may be further
displaced gingivally as shown in FIG. 25l to accommodate smaller archwires in a passive closed
position. In the open position (FIG. 25F), the locking clip 1026 is generally positioned so that a
spacing 1124q between the labial-gingival free end 1030q and the labial-occlusal free end
1122q is orientated generally parailel to the archwire slot 1020 so as to allow for removal of the
archwire 1022, located therein.

[00113] FIGS. 26A-26H are various views of another embodiment of a self-ligating
bracket of the present invention, which may include a body 1012r (e.g., Rhomboid body design)
molded with a base 1014r and at least one clip 1026r {(e.g., a plurality of clips). More
particularly, the clips 1026r {e.g., metal clips) and body gear racks 1126r can be formed through
& micro-machining process. The clip 1026r and body 1012r may be designed as a mating gear
rack mechanism or otherwise along the labial-lingual direction allowing the clip o lock at
different positions for different wire sizes. The adjustable clips 1026r include racks 1128r, which
correspond and/or mate with the respective body gear racks 1126r for ratcheting/adjusting of
the clips 1026r. The adjustable clips 1026r can also allow for the adjustment between a
passive, active, and interactive engagement on the arch wire (e.g., Passive engagement refers
to when the clip does not contact the arch wire while Active engagement may refer to when the
clip is applying a force directly on the arch wire). Interactive engagement may occur when the
clip engages with the arch wire but does not apply a force or substantially no force on the arch
wire. When a plurality of clips are included, the two clips are desirably independent of each
other so it is possible to have engagement on the arch wire on one side alone.

[00114] The clip-wire interactions may be adjusted in various ways. For example, the
clip-wire interaction may be adjusted by one or more of the following, but not limited to: Active
Engagement on the arch wire on the mesial and dista! sides of the bracket body; Passive
Engagement on the arch wire on the mesial and distal sides of the bracket body; Interactive
Engagement on the arch wire on the mesial and distal sides of the bracket body; Active
Engagement on the arch wire on the mesial side and Passive Engagement on the distal side of
the bracket body, Active Engagement on the arch wire on the distal side and Passive
Engagement on the mesial side of the bracket body; Interactive Engagement on the arch wire
on the mesial side and Passive Engagement on the distal side of the bracket body; Interactive
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Engagement on the arch wire on the distal side and Passive Engagement on the mesial side of
the bracket body; Active Engagement on the arch wire on the mesial side and Interactive
Engagement on the distal side of the bracket body; Active Engagement on the arch wire on the
distal side and Interactive Engagement on the mesial side of the bracket body; and any
combination thereof.

[00115] The clips 1026r may be opened using a scalar or other common dental
instrument by applying a force at the edge of the gear rack 1128r {e.g., ratcheting system) on
the clip and pulling the clip in the labial direction. The orientation of the gear rack 1128r allows
the clips to be closed by pushing towards the lingual direction. As shown in FIGS. 26G-26H, a
rounded knob 1130r on the clip on the opposite side of the gear rack allows the clip to slide
easily in the labial direction to a stop 1132r that is built in the body of the bracket. When the
round knob 1130r reaches the stop 1132r on the body, the gear rack 1128r on the clip is
disengaged from the mating gear rack 1126r on the body and the clip can then pivot so that it is
no longer block the arch wire slot 1020r and an arch wire 1022r can be removed or inserted
(FIG. 26l). A post 1134r (e.g., hook) may be attached to each clip for elastics ligation. The
elastics that can be ligated can be used for aesthetic purposes allowing different color ligatures
to be attached with affecting the performance of the bracket. Elastics can also be attached to
help with leveling and aligning and tooth exfrusion.

[00116] FIGS. 27A-27G are various views of another alternate embodiment of the self-
ligating bracket shown in FIGS. 24A-24B in which a first and second pair of retaining members
are provided on the occlusal side of the gingival tie wings. Generally, the self-ligating bracket
may include a body 612i molded with a base 614i and a sliding locking clip 626i. More
particularly, the bracket body may include two retainer channels (e.¢., openings) 664i, 666i that
may be used to allow the clip 6261 to utilize two treatment stages (Passive and Active) with the
same arch wire. This bracket concept may also be designed to have three different directions,
gingival, occlusal, lingual, to open, close and change treatment stage (Active vs. Passive),
respectively.

[00117] The bracket may inciude three components such as a body, base and clip. For
ilustration purposes, a rectangular/square arch wire sits in the slot of body. Please note that
the slot is capable of accommodating round wires as well. As shown in the figures, the labial
free end 692i of the clip may designed to have a “post” (e.g., a T-shaped free end) like feature
that when closed first sits in a passive clip retaining channel (e.g., longitudinally positioned
spaced apart labial openings). At this position (FIG. 27F) there may be substantially or
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completely no contact between the clip and the arch wire, which is the passive siage of
orthodontic treatment.

[00118] Typically, as treatment progresses, the clip may needs to be changed from the
passive stage (no contact between the clip and the arch wire, FIG. 27F) to the acfive stage
(Interference contact between the clip and the arch wire, FIG. 27G) where the post feature sits
in the active clip retaining channel (e.g., longitudinally spaced apart lingual openings being
generally positioned below the passive retaining channels). The mechanism to change the clip
(FIG 271) from the Passive stage to the Active stage may be to simply apply a force and push
down on the labial free end portion of the clip (shown in the arrow in FIG. 27D), to the active clip
resting channel. As shown in FIG. 27F, the labial free end portion of the clip may be position in a
mesial-distal resting groove 1042 while in the open position. The number of clip retaining
channels may be reduced or increased if needed, and the channel positions {with respect to
bottom of the archwire slot) can be altered if necessary too.

[00119] In this specific embodiment, the retaining member 627 may includes a first pair of
stops 644i and a second pair of stops 646i on the occlusal side of the gingival tie wings 616i to
inhibit inadvertent movement of the locking clip 626i from a closed position (e.q., an active first
closed position in stops 644 or a second closed position in stops 646i) to an open position and
optionally to maintain the locking clip 626i open when it is pivoted to the open position. Each
stop defining a first opening, at least one guide portion, and at least one flange. The first pair of
stops 644i extend generally outward from the respective gingival tie wings 616i and include a
first opening 664i, a first guide portion 674i, and a first flange 668i for engagement with the
locking clip 626i to maintain the first closed position (e.g., active bracket for active first closed
position). Similarly, the second pair of stops 646i extend generally outward from the respecfive
gingival tie wings 616 and include a second opening 666, a guide portion 6751, and a second
flange 669i for engagement with the locking clip 626i to maintain the second closed position
(e.g., passive bracket for passive second closed position). It is appreciated that the first and
second pairs of stops 644i and 646i may positioned so that one stop of each pair of stops 644i
and 6461 is gingivally-occlusally juxtaposed to the respective other stop of each pair of stops
644i and 646i. Desirably, the pairs of stops on each gingival tie may define a generally W-
shaped configuration.

[00120] The locking clip 826i slides on the occlusal tie wings 618i and is moveable
between two closed positions (FIGS. 27D-27E) where access to the archwire slot 620i is
inhibited and an open position (FIG. 27F) where access to the archwire slot 620i is permitted. It
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is appreciated that the locking clip 626i is in the form of spring element having a generally U-
shaped head configuration. More particularly, the locking clip 626 may include a head portion
628i, with a pair of opposing side arms 650i and 652i, which define an opening T-Shape
configuration. It is appreciated that the head portion 628i and/or the side arms 650i and 652
are configured to extend across the archwire slot 620i.

[00121] The arms 650i and 652i may include free ends extending generally mesially and
distally outward, though not required. The arms 650i and 652i may be received in the
respective first openings 664i or the respective second openings 666i, which are formed in
occlusal side of the gingival tie wings 6186i.

[00122] To close the orthodontic bracket 610i in the first closed position (Active closed
position), the locking clip 626 is slide gingivally towards the first pair of stops 644i (e.g., lingual
first pair of stops) of the locking mechanism 627/ about the gingival tie wings 616i. The arms
6501 and 652i make contact with and are gingivally guided along the respective labial surface of
the first guide portions 674i. The arms 650i and 652i are continually guided along the labial
surfaces of the first guide portions 674i until the hook ends 672i extend beyond the flanges 668i
of the first pair of stops 644i. This allows the locking clip 626i to snap back towards its non-
stressed state so that the arms 650i and 652i engage the respective flanges 668i thereby
maintaining the locking clip 626t in the first closed position. In doing so, the locking clip 626i is
deflected lingually so that contact between the locking clip, the archwire, and the archwire slot
may be substantially or completely maintained while in the first closed position (FIGS. 27E).
[00123] To close the orthodontic bracket 8101 in the second closed position, the locking
clip 626 is slid towards the second pair of stops 646i of the locking mechanism 627i about the
occlusal side of the gingival tie wings 616i. The arms 650i and 652 make contact with and are
gingivally guided along the respective labial surface of the second guide portions 675i. The
arms 6501 and 652i are continually guided along the labial surfaces of the second guide portions
675i until the hook ends 672i extend beyond (e.g., gingivally-lingually) the first flanges 669i of
the second pair of stops 646i. This allows the locking clip 626i to snap back towards its non-
stressed state so that the hook ends 672i engage the respective second flanges 669i thereby
maintaining the locking clip 626i in the second closed position. In doing so, the locking clip 626i
may be slightly deflected lingually so that minimal or no contact between the locking clip 626i
and the archwire may be maintained while in the second closed position (FIGS. 27D).

[00124] As discussed above with reference to FIGS. 27A-27G, different slot locations
may provide different clip status. For example, a labially positioned slot(s) and/or opening(s)
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may provide for a Passive slage closed position (e.g., FIG. 27D - generally no contact between
arch wire and clip) or a [ingually positioned slot(s) may provide for an Active stage closed
position (e.g., FIG. 27E - contact and interference between archwire and clip). It is appreciated
that the ratchet(s) and/or slot{s} may be positioned such that an expressive stage closed
position may result where minimal contact occurs between arch wire and clip.

[00125] Referring now to FIGS. 28A-28B, a self-ligating orthodontic bracket is shown and
is generally indicated to by reference numeral 10. As can be seen, orthodontic bracket 10
includes a body 12 and a lingual mounting base 14 attached to the body. The mounting base
14 has a lingual surface to be attached to a tooth. The body 12 may include a side wall 15
extending between the base 14 and a labial surface 19 to define a generally curved-shaped
perimeter. Desirably, the perimeter of the body 12 defines a circular, oval, or otherwise shaped
member, However, it is appreciated that the body 12 may be defined by various other shaped
configurations such as a square-shaped, a rectangular-shaped a rhomboid-shaped, or
otherwise shaped member. When provided, it is believed that the curved-shaped (e.g., oval-
shaped) body 12 may reduce dental calculus or otherwise buildup about the perimeter of the
body 12 and/or allow for easier removal thereof,

[00126] A pair of [aterally spaced gingival tie wings 16 and a pair of laterally spaced
occlusal tie wings 18 extend from the iabial surface 19 of the body 12. The gingival tie wings 16
and the occlusal tie wings 18 generally curve lingually. An interwing region 24 extends
gingivally-occlusally across the body 12 and may be generally defined by the lateral spacing of
the gingival tie wings 16 and the lateral spacing of the occlusal tie wing 18. The interwing
region 24 may be an opened (e.g., unobstructed) passageway or may be a closed (partially or
completely obstructed) passageway, or otherwise. An archwire slot 20 extends mesially-distally
across the body 12 and between the gingival and occlusal tie wings 16 and 18. The archwire
slot 20 opens labially to receive an archwire 22. The archwire slot 20 is interrupted in the
interwing region 24 of the body.

[00127] It is appreciated that the body 12 may also include an interior slot for receiving an
optional auxiliary wire. Desirably, the body 12 may include at least one interior vertical slot 25
that extends occlusally-gingivally (e.g., generally parallel to the interwing region 24) through the
body 12, though not required.

[00128] The bracket 10 may further include a locking mechanism that includes a locking
clip 26 and a retaining member 27 for maintaining the locking clip 26 in the closed position. In
one embaodiment, the retaining member 27 may include stops 44 and 46 on the gingival tie
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wings 16 to inhibit inadvertent movement of the locking clip 26 from a closed position to an open
position and to maintain the locking clip 26 open when it is pivoted to the open position. The
stops 44 and 46 extend generally towards one another from the respective gingival tie wings 16
so as to define a reduced opening 48 in the interwing area 24. Desirably, the stops 44 and 46
may form a circular (e.g., semi-circular) shape extending from the respective mesial and distal
surfaces of the gingival tie wings 16 in the interwing are 24. However, it is appreciated that the
stops 44 and 46 may form other shapes that include curved, arcuate, angled, flat, or ctherwise
portions.

[00129] The locking clip 26 is pivotally mounted on the occlusal tie wings 18 and is
moveable between a closed position where access to the archwire slot 20 is inhibited by stops
44 and 46 and an open position where access to the archwire slot 20 is permitted. It is
appreciated that the locking clip 26 is in the form of spring element having a generally cruciform
outline. In one embodiment, the locking clip 26 may include a gingival head 28, which curves
lingually to define a forwardly (e.g., gingivally) projecting hook 72. The head 28 may include
interconnected opposing side portions 30, which define a width (e.g., mesial-distally) that is
typically larger than width of the reduced opening 48. v
[00130] The locking clip 26 may also include a pair of oppositely directed arms 50 and 52
(e.g., mesially and distally extending arm portions) which extend generally along and across the
archwire slot 20. It is appreciated, that the arms 50 and 52 may at least partially or substantially
extend in a paraliel manner with the archwire slot 20. Each arm 50 and 52 may form a generally
U-shaped configuration having a gingival portion extending to an acclusal portion with an end
portion 58, therebetween to define an opening 60 therebetween. It is appreciated that the end
portion 58 can extend as wide as necessary in both the mesial and distal direction to achieve
optimum rotational control of the archwire.

[00131] When included, the gingival and occlusal portions of the arms 50 and 52 may be
configured to desirably achieve direct translation of forces from the locking clip 26 to the
archwire 22 along a Facial Axis FA (e.g., generally perpendicularly to the archwire slot 20). As
can be seen in FIG. 28D, both gingival and occlusal portions (e.g. corners 88 and 87) of the
archwire 22 may be engaged by the arms 50 and 52 (e.q., gingival and occlusal portions of the
arms 50 and 52} in the closed position so as to directly translate the forces from the archwire 22
to the FA point on the footh so as to optimize treatment time of the patient.

[00132] The locking clip 26 may also include opposed free ends {e.g., extending
generally mesial and distal, though not required) that are out-turned to define oppositely
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directed spaced apart tail ends 32 and 34 respectively. Each of the tail ends 32 and 34 is
received in a respective bore 36 and 38 formed in one of the occlusal tie wings 18. The bores
36 and 38 may extend {e.g., mesial-distally) completely through the respective tie wings 18 or
partially therethrough. The tail ends 32 and 34 may include a flange portion 40 and 42
extending (e.g., radially) from the clip 26. The flange portion 40 and 42 may be configured to
act as a stop for the tall ends 32 and 34 when inserted in the respective bores 36 and 38.
Desirably, the flange portions 40 and 42 may prevent the tail ends 32 and 34 from extending
beyond a predetermined depth into and/or beyond the bores 36 and 38.

[00133] It is further confemplated that the locking clip 26 may be in a compressed state
such that the tail ends 32 and 34 exert a generally continual outward force on the respective tie
wings 16 {mesially for mesially-gingival tie wing 16 and distally for the distally-gingival tie wing
16) thereby maintaining the tail ends 32 and 34 within the respective bores 36 and 38. In doing
8o, the tails 32 and 34 are generally free to rotate within the respective bores 36 and 38 to
permit pivotal movement of the locking clip 26 between the opened and closed positions.
[00134] In another embodiment, the stops 44 and 46 may form multiple stop portions
(e.g., semi-circular portions) (not shown), each set of stop portions extending from the
respective inner surface of the gingival ties wings 16 (e.g., into the interwing region 24). For
example, the multiple stop portions may include a pair of labially-lingually spaced apart stops
aleng the inner surface of each of the gingival tie wings 16. When included, the pairs of
opposing pairs of stops may be configured to allow the locking clip 26 movable between an
open position and two different closed positions. More particularly, a first pair of opposing labial
stops may include a labial-mesial stop and a labial-distal stop while the second pair of opposing
lingual stops may include a lingual-mesial stop and a lingual-distal stop, with the first pair of
opposing labial stops being labially spaced from the second pair of opposing lingual stops. In
the first closed position, the hook 72 may be positioned below the second pair of opposing
lingual sops and the labial surface 19 of the body 12 in the gingival interwing area 24 to define
an active first closed position. In the second closed position, the hook 72 may be positioned
below between the first pair of opposing labial stops and the second pair of oppasing lingual
stops in the gingival interwing area to define a second closed position. .

[00135] The locking clip 26 is generally configured {o withstand typical forces incurred by
the bracket while substantially maintaining the locking clip 26 in the closed position. Typical
forces may include, but are not limited to forces resulting from the movement of the archwire,

the clip, and/or the bracket relative to one another or otherwise such as movement caused by
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brushing your teeth and/or eating food. However, it is appreciated that the clip 26 may also be
configured to allow deformation thereof resulting from a sufficient amount of force, which is
generally greater than the typical forces described above. For example, as the dentist urges the
head 28 against the stops 44 and 46 with a sufficient amount of force, the opposing side
portions 30 deform towards one another so as to reduce the width of the head 28 thereby
allowing the head 28 to pass through the reduce opening 48 while moving the locking clip
between the open position and the closed position. After passing through the reduced opening
48, the head 28 generally returns to Its typical non-deformed shape (e.g., non-stressed state).
[00136] The stops 44 and 46 contact a labial surface of the locking clip 26 about the hook
portion 72 when the locking clip 26 is in a closed position to inhibit the locking clip from
accidentally opening during application in the patient's mouth.

[00137] As can be seen in FIG. 28A, the stops 44 and 46 retain the locking clip 26
against the archwire 22 and inhibit relative movement between the archwire 22 and the body 12
of the orthodontic bracket 10. To release the archwire 22, the locking clip 26 is pivoted about
the tails 32 and 34 while applying a sufficient amount of force against the stops 44 and 46. As a
sufficient amount of force is being applied to the head 28 during engagement of the stops 44
and 46, the width of the head 28 is reduced thereby allowing it to pass through the reduced
opening 48.

[00138] In another embodiment as shown in FIGS. 28C-28D, a self-ligating orthodontic
bracket 110 is provided. The bracket 110 may comprise a locking mechanism including the
locking clip 126 and an alternate retaining member 127. In this embodiment, the retaining
member 127 is in the form of a first member 121 and a second member 123 with a reduced
opening 148 therebetween. The first and second members 121, 123 may extend labially from
the labial surface 119 of the body 112 in an occlusally-gingivally relationship relative to one
another about the gingival interwing area 124.

[00139] At least one stop similar to that of the previous embodiment may be provided on
one of the first and second members 121, 123 to inhibit inadvertent movement of the locking clip
126 from a closed position to an open position and to maintain the locking clip 126 open when
the locking clip 126 is pivoted to the open condition. The stop may be included in various
shapes and/or configurations such that they provide a reduced opening 148 between the first
and second members 121, 123. In one specific example, the second member 123 (e.g.,
occlusally positioned relative to the first member 121) may include a stop 144 that extends from
a gingival surface of the second member 123 at a free end 128. The stop 144 may be generally
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similar in shape to the stop 44 as discussed above including curved portions to help guide the
head 128 of the clip 126 between open and closed positions, The first member 121 (gingivally
positioned relative to the second member 123) may include a stop 146 that extends from
occlusal surface of the first member 121 at a free end 130. The stop 146 may be generally
shaped as a ramp portion that gradually increases thickness (e.g., taper) as it extends towards
a flat portion at the free end 130 to help guide hook portion 172 of the head 28 of the clip 126
between open and closed positions. The stops 144 and 146 generally oppose one another to
form the reduced opening 148 therebetween. Desirably, in a non-stressed state, the reduced
opening 148 may be dimensioned (occlusally-gingivally) with a maximum spacing that is less
than the thickness of the head 128 to substantially prevent movement of the clip 126 between
the open position and the closed position. It is appreciated that non-stressed state herein may
be defined as (in non-stressed state such as in the open or closed positions of the bracket 110
shown in FIGS. 6 and 7).

[00140] It is appreciated that at least one or both of the first and second members 121,
123 may be configured to deform away from the other to allow movement of the clip 126
between open and closed positions. Deformation of the first member 121 and/or the second
members 123 may occur upon contact by the clip 126 {e.g., head 128) with a sufficient force
{e.g., by the dentist). For example, as the dentist urges the head 128 against the stops 144 and
146 with a sufficient amount of force, at least one (e.g., or both) of the first and second
members 121, 123 deform towards the another so as to increase the spacing of the reduced
opening 148 between the stops 144, 146 thereby allowing the hook portion 172 of the head 128
to pass through the widened reduced opening 148 while moving the locking clip 126 between
the open position and the closed position. After passing through the reduced opening 148, the
first member 121 and the second member 123 generally return fo their typical non-defermed
shape {e.g., non-stressed state) while returning the reduced opening 148 to it maximum spacing
thereby maintaining the clip 28 in the open or closed positions. It is further appreciated that the
hook portion 172 (or other portion(s) of the head 128) may deflect, deform, and/or compress to
pass thorough the reduced opening 148, though not required.

[00141] More particularly, to close the orthodontic bracket 110, the locking clip 126 is
pivoted about the tails 132 and 134. As the locking clip is pivoted, the head 128 of the clip 126
is pushed into the gingival portion of the interwing region 124 against the stops 144, 146. The
reaction force applied to the stops 144, 146 by the head 128 of the locking clip 126 causes the
at least one of the first and second members 121, 123 to move occlusally-gingivally in a
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direction away from one another. When the locking clip 126 is pivoted beyond the stops 144
and 146, the first member 121 and/or the second member 123 snaps back into its non-stressed
state (e.g., generally upright and/or perpendicular from the labial surface 119) and the head 126
is biased towards the labial surface 119 to its closed position below the stops 144 and 146. The
stops 144 and 146 in this condition inhibit the locking clip 126 from moving back towards the
open position. In this way, the archwire slot 120 remains closed securing the archwire 122 in
the archwire slot.

[00142] Referring now to FIG. 28E, yet another embodiment of a self-ligating orthodontic
bracket 210 is shown. The bracket 210 may comprise a body 212, a base 214, and a locking
mechanism including the locking clip 226 and a retaining member 227. The body 212 may
include gingival tie wings 216 and occlusal tie wings 218 with a mesially-distally extending
archwire slot 220 therebetween. In this specific example, the body 212 has a rectangular-
shaped body and includes a first bridge portion 260 in the interwing region 224, which spans
between the gingival tie wings 216. The first bridge portion 260 extends from labial surface of
the archwire slot 220 to the labial surface the gingival tie wings. The body 212 may also include
a second bridge portion 261 in the interwing region 224, which spans between the occlusal tie
wings 218. Itis appreciated that the second bridge portion 261 extends partially from the labial
surface of the archwire slot 220 to allow for rotation of the locking clip 226. The body 212 may
also include an interior slot for receiving an optional auxiliary wire, though not required. In one
specific émbodiment, the body 212 may include an interior vertical slot 225 that extends
occlusally-gingivally (e.g., generally transverse to the archwire slot 220) through the body 212.
[00143] The locking clip 226 may be in the form of a generally U-Shaped spring element
having out-turned free mesial and distal ends defining laterally spaced tails 232 and 234. Each
of the tails is pivotally received within a respective bore 236 and 238 formed in the respective
one of the occlusal tie wings 218.

[00144] The retaining member 227 is provided in the first bridge portion 260 and may
include sets of opposing stops 244 and 246 similar fo that of the first embodiment, which may
be provided on the bridge 260 to maintain the locking clip 226 within recesses 262 in the closed
position.

[00145] More particularly, to close the orthodontic bracket 210, the locking clip 226 is
pivoted about the tails 232 and 234. As the locking clip 226 is pivoted, the clip arms 250 and
252 of the head portion 228 are pushed into the bridge portion 260 against the respective pairs
of opposing stops 244 and 246. The reaction force applied to the sets of opposing stops 244
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and 246 by the clip arms 250 and 252 causes the clips arms 250 and 252 and/or the opposing
stops 244 and 246 to deform thereby allowing the c¢lip arms 250 and 252 to pass through
reduced openings 248 between the open and closed positions. When the clip head 228 is
pivoted beyond the sets of opposing stops 244 and 246, the clip arms 250 and 252, the
opposing stops 244 and 246, or a combination of both snap back into their non-stressed state
and the head 226 is biased towards the labial surface 219 about the recesses 262 to its closed
position below the respective sets of opposing stops 244 and 246. The sets of opposing stops
244 and 246 in this condition {e.g., non-stressed state) inhibit the locking clip 226 from moving
back towards the open position. In this way, the archwire slot 220 remains closed thereby
securing the archwire {not shown) in the archwire slot 220,

[00146] Referring now to FIGS. 28F-28G, another embodiment of a self-ligating
orthodontic bracket is shown and is generally indicated to by reference numeral 310. In this
embodiment, the bracket 310 may comprise an oval body 312, a base 314, and a locking
mechanism including a locking clip 326 and a retaining member 327. The body 312 may
include gingival tie wings 316 and occlusal tie wings 318 with a mesially-distally extending
archwire siot 320 therebetween. A first bridge portion 360 and a second bridge portion 361 may
be in the interwing region 324, with the first bridge portion 360 spanning between the gingivatl tie
wings 316 and the second bridge portion 361 spanning between the occlusal tie wings 318. |t
is appreciated that the first bridge portion 360 and/or the second bridge portion 361 may extend
partially or entirely from the labial surface of the archwire slot to labial surface of the respective
tie wings 316 and 318. In one specific example, the first and second bridge portions 360 and
362 extend from labial surface of the archwire slot up to the labial surfaces of the respsctive tie
wings 316 and 318.

[00147] The body 312 may also include an interior slot for receiving an optional auxiliary
wire, though not required. For example, the body 312 may include an interior vertical slot 325
that extends occlusally-gingivally (e.g., generally transverse to the archwire slot 320) through
the body 312.

[00148] The locking clip 326 may be in the form of a generally U-Shaped spring element
having a mesially-distally extending gingival head portion 328, a pair of oppositely directed arm
portions 350 and 352, and in-turned free mesial and distal ends defining laterally spaced fails
332 and 334 extending respectively from arms 350 and 352 and free ends 358, therebstween.
Each of the tails 332 and 334 is pivotally received within a respective bore 336 and 338 formed
in the respsctive one of the occlusal tie wings 318, More patticularly, the tails 332 and 334 are
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received within the respective bore 336 and 338 along the outer surface of the respective
occlusal tie wing (e.g., the mesial side of the mesial-occlusal tie wing and the distal side of the
distal-occlusal tie-wing 318). In this specific embodiment, the locking clip 326 may include a
biasing member 370, which extends lingually from the head portion 328 to define a forwardly
projecting labial hook 372 and a lingual guide portion 374.

[00149] The retaining member 327 may be provided in the first bridge portion 360 and
desirably includes a first opening 364 in the labial face of the first bridge portion 360 and a
second opening 366 in the gingival face of the first bridge portion 360. Desirably, the first
opening 364 and the second opening 366 define a throughhole 362 therebetwsen for receiving
the biasing member 370 to maintain the locking clip 326 in the closed position.

[00150] The second opening 366 on the gingival surface of the bridge portion 360
includes a lingual flange 368, which engages the labial hook 372 when the locking clip 326 is In
the closed position. The engagement between the flange 368 and the labial hook 372 maintains
the locking clip in the closed position while retaining the locking clip 326 against the archwire
~ thereby inhibiting relative movement between the archwire and the body 312 of the orthodontic
bracket 310. To close the orthodontic bracket 310, the locking clip 326 is pivoted about the tails
332 and 334 fowards the first bridge portion 360. As the lingual guide 374 contacts the gingival
edge 376 of the first opening 364, the biasing member deflects (e.g., biases) acclusally thereby
allowing the lingual guide 374 into the throughhole 362.

[00151] Desirably, the lingual guide 374 is provided at the free end of the biasing member
370 and includes a portion that is configured to direct the biasing member 370 into the first
opening 360 and into the throughhole 362. [t is appreciated that the guide portion may be
curved, arcuate, angled, flat, or otherwise shaped to aid in directing the biasing member 370
into the closed position.

[00152] The reaction force applied to the gingival edge 376 of the first opening 364 by the
lingual guide 374 causes the biasing member 370 to deflect (e.g., occlusally) thereby allowing
the labial hook 372 to pass through the first opening 364 and into the throughhole 362 between
the open and closed positions. When the hook portion 372 is pivoted fingually beyond the
flange 368 in the throughhole 362, the biasing member 370 snaps back towards its non-
stressed state and the lingual hook 372 engages the flange 368 of the throughhole 362 to its
closed position. The biasing member 370 in this condition (e.g., non-stressed state) inhibits the
locking clip 326 from moving back towards the open position. In this way, the archwire slot 320
remains closed thereby securing the archwire in the archwire slot.
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[00153] At least one labial face of the gingival tie wings 316 and the bridge portion 360
may include a groove 380 having a shape complementary for receiving a portion of the locking
clip 326 (e.g., head portion 328} while in the closed position. 1t is contemplated that the groove
380 may be configured with an angled or curved portion to aid in guiding the lingual guide 374
of the biasing member 370 into the first opening 364. Desirably, the labial faces of the gingival
tie wings 316 (along the archwire slot) and the bridge portion 360 extending therebetween
include the groove 380 having a generally semi-circular cross-section.

[00154] To release the archwire, the lingual guide 374 is moved (e.g., pushed) generally
occlusally through the second opening 366 and into the throughhole 362 so that the hook
portion 372 moves occlusally beyond the flange 368 thereby disengaging the hook 374 from the
flange 368. Thereafter, the biasing member 370 may be removed from the retaining member
327 through the first opening 364 and the locking clip 326 is free to pivot about the tails 332 and
334.

[00155] Referring now to FIGS. 28H-28l, another embodiment of a self-ligating
orthodontic bracket is shown and is generally indicated to by reference numeral 410. In this
embodiment, the bracket 410 may comprise a rectangular body 412, a base 414, and a locking
mechanism including a locking clip 426 and a retaining member 427. The body 412 may
include gingival tie wings 416 and occlusal tie wings 418 with a mesially-distally extending
archwire slot 420 therebetween. A first bridge portion 460 and a second bridge portion 461 is
provided in the interwing region 424, with the first bridge portion 460 spanning between the
gingival tie wings 416 and the second bridge portion 461 spanning between the occlusal tie
wings 418. More particularly, the first bridge portion 460 extends from labial surface of the
archwire slot up to the labial surface of the gingival tie wings 416 while the second bridge
partion 461 extends only partially to the labial surface of the occlusal tie wings 418.

[00156] The body 412 may further include an interior vertical slot 425 that extends
occlusally-gingivally (e.g., generally transverse to the archwire slot 420} through the body 412.
[00157] The locking clip 426 may be in the form of a generally U-Shaped spring element

having a mesially-distally extending gingival head portion 428, a pair of oppositely directed arm
ends 458 and in-turned free mesial and distal ends defining laterally spaced tails 432 and 434
extending respectively from arms 450 and 452. Each of the tails is pivotally received within a
respective bore 436 and 438 formed in the respective one of the occlusal tie wings 418. More
particularly, the tails 432 and 434 are received within the respective bore 436 and 438 along the
outer surface of the respective occlusal tie wing (e.g., the mesial side of the mesial-occlusal tie
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wing 418 and the distal side of the distal-occlusal tie-wing 418). In this embodiment, the locking
clip 426 may include a pair of spacedly disposed biasing members 470a and 470b, which
extend lingually from the head portion 428 to define respective mesially and distally projecting
labial hooks 472a and 472b and respective lingual guide portions 474a and 474b.

[00158] The retaining member 427 is provided about the gingival tie wings 416. More
particularly, each gingival tie wing 416 outwardly extends from the gingival surface of the body
412 to define a flange 468 which engages the respective labial hooks 472a and 472b when the
locking clip 426 is in the closed position. The engagement between the flanges 468 and the
labial hook 472a, 472b maintains the locking clip 426 in the closed position thereby retaining the
locking clip 426 against the archwire so as to inhibit relative movement between the archwire
and the body 412 of the orthodontic bracket 410. :
[06159] To close the orthodontic bracket 410, the locking clip 426 is pivoted about the
tails 432 and 434 towards the locking mechanism 427 about the gingival tie wings 416. The
lingual guides 474a and 474b contact the labial surfaces of the respective gingival tie wings 416
so that the curved free ends 482 of the lingual guides 474a and 474b are guided inward along
the respective inner surfaces of the gingival tie wings 416. In doing so, the biasing members
470a, 470b are deflected towards one another so that they can be positioned into the interwing
region 424 between the gingival tie wings 416 as the locking clip 426 is pivoted towards the
closed position. The lingual guides 474a and 474b continue to be guided along the inner
surfaces of the gingival tie wings 416 until the labial hooks 472a and 472b are positioned below
the flanges 468 of the locking mechanisms 427a and 427b. This allows the biasing members
470a and 470b to snap back into their non-stressed state so that the labial hooks 472a and
472b engage the flanges 468 thereby maintaining the locking clip 426 in the closed position. .
[00160] More particularly, the reaction force applied to the labial and inner surfaces of the
gingival tie wings 416 by the lingual guides 474a and 474b cause the biasing members 470a
and 470b to deflect (e.g., mesially or distally inward) thereby allowing the labial hooks 472a and
472b to pass into the reduced opening 448 of the interwing region 424 between the open and
closed positions. When the lingual guides 474a and 474b are pivoted lingually beyond the
flanges 468, the biasing members 470a and 470b snap back towards their non-stressed state
and the lingual hooks 472a and 472b engage the flanges 468 of the retaining members 427a
and 427b 1o its closed position. The biasing members 470a and 470b in this condition inhibit
the locking clip 426 from moving back towards the open position. In this way, the archwire slot

420 remains closed thereby securing the archwire in the archwire slot.
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[00161] To release the archwire, the biasing members 470a and 470b {e.g., the lingual
guide portions 474a and 474b) are pushed generally towards one another (e.g., mesially-
distally) to disengage each labial hook 472a and 472b from the respective flange 468.
Thereafter, the biasing members 470a and 470b may be removed (e.g., labially) from flanges
468 of the retaining member 427 so that the locking clip 426 is free to pivot about the tails 432
and 434.

[00162] In this specific embodiment, the head 428 of the locking clip 426 extend
gingivally beyond the first bridge portion 460. The labial surface of the gingival tie wings 416
may include a groove 480 having a shape complementary for receiving a portion of the locking
clip 426 (e.g., head portion 428) while in the closed position. It is contemplated that the groove
480 may be configured with an angled or curved portion to aid in maintaining the locking clip
426 in the closed position. Desirably, the [abial faces of the gingival tie wings 316 include the
groove 480 having a generally semi-circular cross-section, which may be complementary to the
locking clip 428,

[00163] Referring now to FIGS. 28J-28K, another embodiment of a self-ligating
orthodontic bracket is shown and is generally indicated to by reference numeral 510. The
bracket 510 may comprise a body 512, a base 514, and a locking mechanism including a
locking clip 526 and a retaining member 527. The body 512 may include gingival tie wings 516
and occlusal tie wings 518 with a mesially-distally extending archwire slot 520 therebetween. A
first bridge portion 560 and a second bridge portion 561 is provided in the interwing region 524,
with the first bridge portion 560 spanning between the gingival tie wings 516 and the second
bridge portion 561 spanning between the occlusal tie wings 518. It is appreciated that the first
and second bridge portions 560 and 561 may extend from labial surface of the archwire slot up
to the labial surfaces of the respective tie wings 516 and 518 thereby defining a portion of the
gingival and occlusal walls of the archwire slot between the respective gingival and occlusal tie-
wings.

[00164] In this embodiment, the locking clip 526 is in the form of spring element having a
generally cruciform outline. The locking clip 526 may include a gingival head 528 having a
linguaily-gingivally projecting hook 572 and a curved lingual guides 574. The head 528 may be
interconnected with a pair of oppositely directed arms 550 and 552 (e.g., mesially and distally
extending arm portions) which extend across the archwire slot 520 to arm free ends 558. It is
appreciated, that the arms 550 and 552 may at least partially or substantially extend in a parallel
manner with the archwire slot 520. Each arm 550 and 552 may form a generally U-shaped
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configuration having a gingival portion extending to an occlusal portion with the arm free end
558 therebetween. .

[00165] The locking clip 526 may also include opposed free ends (e.g., extending
generally mesial and distal, though not required) that are out-turned to define oppositely
directed spaced apart tail ends 532 and 534 respectively. Each of the tail ends 532 and 534 is
received in a respective bore 536 and 538 formed in one of the occlusal tie wings 518 at an
occlusal opening 596 in a lingual portion of the body 512.

[00166] The retaining member 527 includes a mesially-distally directed labial member
590 that extends between the gingival tie wings 516 in a generally parallel relationship to the
first bridge portion 560 to define a first opening 564. The labial member 590 includes a lingual
flange 568 that engages the hook 572 when the locking clip 426 is in the closed position. The
engagement between the flange 568 and the hook 572 maintains the locking clip 526 in the
closed position so that the locking clip 526 is retained against the archwire thereby inhibiting
relative movement between the archwire and the body 512 of the orthodontic bracket 510.
[00167] To close the orthedontic bracket 510, the locking clip 528 is pivoted about the
fails 532 and 534 towards the locking mechanism 527 (e.g., labial member 580} about the
gingival tie wings 516. The lingual guide 574 contacts the labial-occlusal surfaces of the labial
member 590 so that the hook 572 is guided occlusally along the occlusal inner surface of the
labial member 590. In doing so, the head 528 is deflected occlusally towards the first bridge
portion 560 so that the head 528 can be positioned into the first opening 564 between the
gingival tie wings 516 as the locking clip 526 is pivoted towards the closed position. The lingual
guide 574 is continually guided along the occlusal inner surface of the labial member 590 until
the free end 584 of the hook 572 is positiocned below the flange 468 of the labial member 590.
This ailows the biasing member 570 to snap back towards its non-stressed state so that the
hook 572 engage the flange 568 thereby maintaining the locking clip 526 in the closed position.
[00168] More particularly, the reaction force applied to the occlusal-inner surface of the
labial member 590 by the lingual guide 574 causes the head 528 to deflect {e.g., occlusally)
thereby allowing the hook 572 to pass into the first opening 564 between the open and closed
positions. When the lingual guide 574 is pivoted (lingually-gingivally) beyond the flange 568, the
locking clip 526 snaps back towards its non-stressed state so that the hook 572 to engage the
flanges 468 thereby preventing removal of the hook 572 from the flange 568 and the first
opening 564 during its closed position. The head 528 in this condition inhibits the locking clip
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526 from moving back towards the open position. In this way, the archwire slot 520 remains
closed thereby securing the archwire in the atchwire slot.

[00169] To release the archwire, the head 528 (e.g., the hook 572) is pushed lingually
and occlusally to disengage the hook 572 from the labial member 590. Thereafter, the biasing
members 570 may be removed from labial member 590 and the first opening 564 so that the
locking clip 526 is free to pivot about the tails 532 and 534.

f00170] Optionally, the locking clip 26 may further include a cover portion 90 as shown in
FIG. 29A. The cover portion 90 defines a generally oval shape and may include a labial surface
92 that extends generally the length and width of the archwire slot when included. The cover
portion 90 may also include an attachment member 94 for connecting to the locking clip 26. Itis
appreciated that the attachment member 94 is positioned about the lingual surface 96 of the
cover portion 90 and has a size and shape complementary to the clip opening 60. When
included, the attachment member 94 engages the clip opening 60 of thé locking clip 26 so that it
is removable affixed thereto. While in the closed position, it is appreciated that the cover portion
90 substantially or entirely cover the archwire slot having the archwire therein so as to provide a
more aesthetic look to the bracket. Furthermore, it is appreciated that the cover portion 90 may
aid in preventing food and/or plague buildup in the bracket 10.  As shown in the drawing the
cover portion 90 may be a separate component of the locking clip 26, however it is appreciated
that the cover portion 90 and the locking clip 26 may be an integral piecs.

[00171] Optionally, the locking clip 326 may further include a cover portion 390a as
shown in FIG. 29B. The cover portion 390a may define a generally flat and/or curved portion
having an oval and/or rectangular shape and may include a labial surface 392a that extends
generally the length and width of the archwire slot when included. The cover portion 390a méy
also include a plurality of attachment members 394a (e.g., deformable attachment members) for
connecting to the locking clip 326. It is appreciated that the attachment members 384a may be
positioned about the lingual surface 396a of the cover portion 39Ca at the respective corners
thereof and may have a size and shape complementary to the thickness of the locking clip 326.
When included, the attachment members 394a engage multiple portions of the locking clip 326
so that the cover portion 390a is removable affixed thereto. While in the closed position, it is
appreciated that the cover portion 390a may substantially or entirely cover the archwire slot
having the archwire therein so as to provide a more aesthetic look to the bracket. Furthermore,
it is appreciated that the cover portion 390a may aid in preventing food and/or plague buildup in
the bracket 310. As shown in the drawings, the cover portion 390a may be a separate
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component of the locking clip 326; however it is appreciated that the cover portion 390a and the
locking clip 326 may be an integral piece.

[00172] Optionally, the locking clip 326b may further include a cover portion 390b as
shown in FIG. 29C. The cover portion 390b may define a generally oval and/or rectangular
shape and may include a labial surface 392b that extends generally the length and width of the
archwire slot when included. The cover portion 390b may also include a first attachment
member 394b and a second attachment member 395b (e.g., deformable attachment members)
for connecting to the locking clip 326b. It is appreciated that the attachment member 394b may
be positioned about the gingival free end 398b of the cover portion 390b and may include a
tubular shape having a mesial-distal opening 399b along its entire length for receive the locking
clip 326b. The attachment member 394b has a size and shape complementary to the thickness
of the locking clip 326b. In this embodiment, the biasing member 370 (having a guide portion
374b and a hook portion 372b for engaging the retaining member) has been removed from the
clip 326 so that the cover portion 390b further includes a biasing member 370b for engaging the
flange 368 Iin the closed position. When included, the attachment members 394b (being
deformable) snaps over the gingival portion of the locking clip 326b (the attachment member
being generally tubular with a longitudinal opening for receiving a portion of the locking clip) so
that the cover portion 390b is removable affixed thereto. While in the closed position, it is
appreciated that the cover portion 390b may substantially or entirely cover the archwire slot
having the archwire therein so as to provide a more aesthetic look to the bracket. Furthermore,
it is appreciated that the cover portion 390b may aid in preventing food and/or plague buildup in
the bracket 310. As shown in the drawings, the cover portion 390b may be a separate
component of the locking clip 326b; however it is appreciated that the cover portion 390b and
the locking clip 326b may be an integral piece.

[00173] FIGS. 30A-30D are various views of another alternate embodiment of the self-
ligating bracket shown in FIG. 28E in which the bracket 210a may comprise a body 2123, a
base 214a, and a locking mechanism including the locking clip 226a and a retaining member
227a. The body 212a may include gingival tie wings 216a and occlusal tie wings 218a with a
mesially-distally extending archwire slot 220a therebetween, In this specific example, the body
212a has a rectangular-shaped body and includes a first bridge portion 260a in the interwing
region 224a, which spans between the gingival tie wings 216a. The first bridge portion 260a
extends from labial surface of the archwire slot 220a to the labial surface the gingival tie wings.
The body 212a may also include a second bridge portion 261a in the interwing region 224a,
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which spans between the occlusal tie wings 218a. It is appreciated that the second bridge
portion 261a extends partially from the labial surface of the archwire slot 220a to allow for
rotation of the locking clip 226a.

[00174] The locking clip 226a may be in the form of a generally cross-shaped spring
element having out-turned free mesial and distal ends defining laterally spaced tails 232a and
234a. Each of the tails is pivotally received within a respective bore 236a and 238a formed in
the respective one of the occlusal tie wings 218a.

[00175] The retaining member 227a is provided in the first bridge portion 260a and may
include sets of opposing stops 244a and 246a. More particularly, to close the orthodontic
bracket 210a, the locking clip 226a may be pivoted about the tails 232a and 234a. As the
locking clip 226a is pivoted, the clip arms 250a and 252a of the head portion 228a are pushed
into the bridge portion 260a against the respective pairs of opposing stops 244a and 246a. The
reaction force applied to the sets of opposing stops 244a and 246a by the clip arms 250a and
252a causes the clips arms 250a and 252a and/or the opposing stops 244a and 246a to deform
thereby allowing the clip arms 250a and 252a to pass through reduced openings 248 between
the open and closed positions. When the clip head 228a is pivoted beyond the sets of opposing
stops 244a and 246a, the clip arms 250a and 252a, the opposing stops 244a and 246a, or a
combination of both snap back into their non-stressed state and the head 226a is biased
towards the labial surface 219a about the recesses 262a to its closed position below the
respective sets of opposing stops 244a and 246a, The sets of opposing stops 244a and 246a in
this condition (e.g., non-stressed state} inhibit the locking clip 226a from moving back towards
the open position. In this way, the archwire slot 220a remains closed thereby securing the
archwire (not shown) in the archwire slot 220a.  Furthermore, the archwire slot may include a
generally non-flat mesially-distally extending portion (e.g., a curved portion such as a concave
portion or a convex portion and/or an angled portion). For example, a labially positioned bracket
may include an archwire slot having a lingually directed base surface thereby forming a
generally convexed portion of the archwire slot or a lingually positioned bracket may include an
archwire slot having a labially directed base surface thereby forming a generally concaved
portion of the archwire slot, though not required. More particularly, the archwire slot may
include a lingually directed portion that also extends along the mesially-distally direction to
define at least one non-flat portion of the archwire slot. Desirably, a curved and/or angled
archwire 720a with a curved and/or angled labial surface 721a may provide for a more aesthetic
locking bracket having a low profile.
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[001786] Referring now to FIGS. 30E-30L, additional embodiments of a self-ligating
orthodontic bracket are shown and are generally indicated to by reference numeral 710 (710a,
710b, 710¢, and 710d). The orthodontic brackets 710a and 710b being generally similar to the -
embodiment of FIGS. 28A-28B, while the orthodontic brackets 710c and 710d being generally
similar to the embodiment of FIGS, 28H-281. However, these embodiments are not limiting and
it is appreciated that any of the brackets described herein or otherwise may include an archwire
slot having a generally non-flat mesially-distally extending portion {e.g., a curved portion such as
a concave portion or a convex portion and/or an angled portion). For example, a labially
positioned bracket may include an archwire slot having a lingually directed base surface thereby
forming a generally convexed portion of the archwire slot or a lingually positioned bracket may
include an archwire slot having a labially directed base surface thereby forming a generally
congcaved portion of the archwire slot, though not required.

- [00177] More particularly, the archwire slot may include a lingually directed portion that
also extends along the mesially-distally direction to define at least one non-flat pertion of the
archwire slot. Desirably, a curved and/or angled archwire 720 with a curved and/or angled labial
surface 721 may provide for a more aesthetic looking bracket having a low profile with vertical
slot 725 (FIGS. 30E-30F and 301-30J or a very low profile without the vertical slot 725 (FIGS
30G-30H and 30K-30L). 1t is appreciated that the archwire slot may extend mesially-distally in a
generally parallel manner relative to the lingual surface of the base, the labial surface of the
base, the labial surface of the tooth, or otherwise, though not required.

[00178] A portion of the archwire slot may be lingually directed towards the base 714
relative to at least one labially directed portion of the archwire slot. More particularly, the at
least one labially directed portion may include an apex portion 796 that is labially offset or
displaced relative to at least one other mesially-distally located portion of the archwire slot (e.g.,
mesial and distal ends 794 of the arch wire slot 720). It is appreciated that the archwire slot
may include a constant curve radius or taper along its mesial-distal length; however, a variable
curve radius or variable taper is also contemplated. Desirably, the apex portion 796 may be
provided in a central portion of the arch wire slot (e.g., interwing region 724). Preferably, the
apex portion 796 is provided midway of the archwire slot, such that the arch wire slot is
symmetrical as shown in the cross-sections of FIGS. 30F, 30H, 30J, and 30L. However, it is
appreciated that the apex portion 796 may be provided at various locations along the archwire
slot from the mesial end to'the distal end or may be provided at one of the mesial and distal

ends 794. Furthermore, it is also appreciated that the archwire slot may include a generally flat
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portion in the interwing region while having lingually directed end portions that may be angled
and/or curved relative to the central (e.g., midway) flat portion.

{00179] As mentioned above, the base surface of the archwire slot may also include a
concaved portion. When included, a portion of the archwire slot base surface may be labially
directed away from the base of the bracket relative to another portion of the archwire slot base
surface. This may be accomplished along a curvature or in an angled manner. Furthermore, as
discussed above, any curved and/or angled portion of the archwire slot base surface may be
positioned along one or more portions along the base of the archwire slot (e.g., at an edge
portion, at the opposing edge portion, at a central portion, or in belween or elsewhere along the
base surface of the arch wire slot.

[00180] FIGS. 31A-31D are various views of an alternate embodiment of the self-ligating
dental bracket shown in FIGS. 9A-9G in which the lingual free end 1028s pivotally engages a
lingual opening 1064s formed in the lingual portion of the open stop groove 1042s. In this
specific embodiment, the locking clip 1026s may include a generally J-shaped configuration and
include deformable fingers 1062s having flange portions 1066. Cnce received in the lingual
cavity, the deformable fingers may remain in a partially stressed state due to active engagement
of the outer edges 1070s of the flange portions with the respective interior mesial and distal side
walls 1136s of the occlusal tie wings 1018s to aid in suppressing movement (e.g., twisting,
mesial-distal movement, and/or otherwise) of the locking clip 1026s while in the closed position.
Additionally, this active engagement further allows for rotation of the locking and/or securement
of the locking clip to the bracket body.

[00181] It is appreciated that the locking clips described herein may be formed of a
superelastic member such as a nickel-titanium alloy, even if the locking member has been
deformed relatively greatly, there is no large variation of the load, and the arch wire can be
pressed down moderately under the superelasticity. Additionally, favorable operating efficiency
in the treatment operation can be maintained. For example, wires ranging from a narrow round
wire to a full-sized square wire can be pressed into the slot with a virtually equivalent load, and
three-dimensional control becomes possible starting from an early period of treatment with an
optimum force in the living body. In addition to the restoring force of the wire, the correcting
force is also produced by the force with which the locking member presses down the arch wire,
and treatment of higher dimensionality becomes possible.

[00182] In one specific example, the locking clip may be formed of an alloy comprising
35-55 (e.g., 40-50) wt% Co, 10-30 (e.9., 15-25) wt% Ni, 10-30 (e.g., 15-25) wt% Cr, 0.5-15 (e.g.,
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1-10) wt% Fe, 0.01-15 (e.g., 0.1-10) wt% W, 0.01-15 {e.g., 0.1-10) wt% Mo, and/or 0.01-10
(e.g., 0.1-5) wt% Ti.

[00183] It is appreciated that the present invention may include one or more of the
following features: the base may include an 80 gauge micro-mesh pad for optimal bonding/de-
bonding; the body may be in the form of a rhomboid, square, or oval-shaped body design; the
locking clip may be metal, plastic or a composite; the locking clip may be in the form of a wire
configuration; the locking clip may be formed by utilizing wire-bending or similar manufacturing
processes; the locking clip may exhibit optimum balance between force applied to secure the
arch wire in the slot to motivate tooth movement and maintaining flexibility of the wire properties
in the locking clip to apply rotational control of the arch wire; the edges of the locking clip may
maintain enough elasticity to be assembled or disassembled by the user by either an inner or
outer hinge design; the locking clip may be inserted or removed by simply squeezing the lower
bars {e.g., with tweezers) to allow compression and expansion of the locking clip; the locking
clip may open and/or close by rotation on the hinged-axis; the locking clip may be locked into
position by any of the following methods 1) push-lock design that locks the locking clip into
place by utilizing the elasticity of locking clip around side bevels in the body of bracket, 2) push-
lock design that locks the locking clip into place by utilizing the elasticity of locking clip around a
top bevel in the body of bracket that exhibits a downward force on the locking clip, 3) push-lock
design that locks the locking clip into place by utilizing the cavity in the body of the bracket that
holds the locking clip into place, 4} snap-fit design with a centrally located locking mechanism
that compresses when pushed into the slot of the body before expanding into locked position in
the open cavity of the body and 5) snap-fit design with two laterally located locking mechanisms
that compresses when pushed into the bevels before expanding into locked position when the
mechanism clears the bevel; optimum rotational control of the arch wire as the locking clip can
be extended as far mesially or distally as necessary without affecting the mechanism of the
locking clip/body assembly; the locking clip spans over the entire width (e.g., of the archwire
slot) of the bracket base while engaging the wire, thus providing maximum torque possible; low
friction in system as there will be two points of contact between the locking clip and arch wire
(gingival and occlusal corners at mesial and distal ends of the archwire) as opposed to
continuous line of contact along only gingival portions or occlusal portions of the archwire; the
archwire slot may be designed with at least one bump (e.g., a plurality of bumps) and/or at least
one groove (e.g., a plurality of grooves) in the bottom and/or side walls to minimize the contact

area between the archwire and archwire slot, (to optionally express the built-in torque at any
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wire size); the locking clip may be designed with at least one bump (e.g., a plurality of bumps}
and/or at least one groove (e.g., a plurality of grooves) to reduce the contact area between the
archwire and archwire slot, (to optionally express the built-in torque at any wire size); the locking
clip may be interchangeable with any type of body regardless of material (metal, ceramic,
plastic, etc.) to keep the in-out dimensions of the system consistent; the open/close mechanism
in this application may be a freely rotating hinge; upon removal of the locking clip, the self-
figating bracket may be utilized as a conventional {twin) bracket; the tie wings may be used for
ligation; the tie wings may be flared out to provide maximum torque; direct translation of forces
occur from the locking clip to the archwire, to a force point on the bracket and tc a Facial Axis
(FA) point on tooth; the locking clip may engage the archwire at both the gingival and occlusal
corners and translate directly to the FA point on the tooth to optimize treatment time of the
patient; the locking clip may be over-molded or insert-molded with plastic for aesthetic
purposes; the material used for forming the locking clip and/or bracket may be plastic, which
may be of any color as indicated by the patient; low friction characteristics of system may still be
maintained since there may be no or substantially no contact betwsen the molded plastic and
arch wire; the base and the body may be coated with aesthetic material, antibiofilm material or
both (for example, silver nanoparticles, PEG); the body of bracket may be interchangeable with
either a rhomboid, square, or oval shaped body; the base may be contoured to marginal ridge
for increased accuracy in placement and aesthetics (applicable to molar and bicuspids); the
body may be over-molded with a soft plastic material (desirably in central and lateral brackets)
to reduce chipping of upper incisal edge; a cap and/or cover portion formed of a soft plastic
material may be attached to the bracket to reduce/eliminate chipping of upper incisal edge, the
cap and/or cover portion may be removed after first phase of treatment; and any combination
thereof.

[00184] It will be further appreciated that functions or structures of a plurality of
components or steps may be combined into a single component or step, or the functions or
structures of one-step or component may be split among plural steps or components. The
present invention contemplates all of these combinations. Dimensions and geometries of the
various structures depicted herein are not intended to be restrictive of the invention, and other
dimensions or geometries are possible. References to directions are intended to clarify the
description and do not in any way limit the scope of the invention. In other embodiments, the
reference directions may be other than are shown, disclosed, or arranged differently. Also, it is

to be understood that the phraseology and terminology used herein is for the purpose of
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description and should not be regarded as limiting. In addition, while a feature of the present
invention may have been described in the context of only one of the illustrated embodiments,
such feature may be combined with one or more other features of other embodiments, for any
given application. It will also be appreciated from the above that the fabrication of the unique
structures herein and the operation thereof also constitute methods in accordance with the
present invention. The present invention also encompasses intermediate and end products
resulting from the practice of the methods herein. The use of “comprising” or “including” also
contemplates embodiments that “consist essentially of* or “consist of” the recited feature.

[00185] The explanations and illustrations presented herein are intended to acquaint
others skilled in the art with the invention, its principles, and its practical application. Those
skilled in the art may adapt and apply the invention in its numerous forms, as may be best
suited to the requirements of a particular use. Accordingly, the specific embodiments of the
present invention as set forth are not intended as being exhaustive or limiting of the invention.
The scope of the invention should, therefore, be determined not with reference to the above
description, but should instead be determined with reference to the appended claims, along with

the full scope of equivalents to which such claims are entitled.
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CLAIMS:
1. A self-ligating orthodontic bracket comprising:
a mounting pad adapted to engage the tooth surface;

a bracket body having a base portion secured to the mounting pad; the
bracket body having an arch wire slot which extends in a mesiodistal direction formed

therein;
at least one pair of occlusal and gingival tie wings; and

a generally U shaped, locking clip wherein the clip allows placement
and removal of the arch wire when in the open position and prevents the
displacement of the arch wire from the bracket member when in the closed position,
the locking clip having a labial free end portion for engagement with the at least one
pair of occlusal and gingival tie wings and a lingual base side portion having flange
portions extending therefrom;

wherein the mounting pad and the base portion of the body define a
lingual cavity for securement of the lingual base side portion of the clip to the bracket,
the lingual cavity having a lingual opening for allowing the slideable movement of the

locking clip between the open and closed positions; and

wherein the lingual opening includes a smaller width than the lingual
cavity to prevent the flange portions of the lingual base side portion from passing
through the lingual opening thereby maintaining the flange portions of the lingual
base side portion within the lingual cavity while securing the locking clip to the
bracket.

2. The orthodontic bracket according to claim 1, wherein the facial surface
of the clip includes an aperture to allow a standard dental instrument to mate for

opening the clip in the occlusal direction.
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3. The orthodontic bracket according to claim 2, wherein in the body
includes an entry groove to guide the standard dental instruments on a plane parallel

to the aperture on the clip.

4, The orthodontic bracket according to claim 1, further comprising at
least one receiving area formed about at least one of a mesially side and a distally

side of the bracket body, the at least one receiving area being defined by a receiving
member.

5. The orthodontic bracket according to claim 4, wherein the retaining

member is selected from the group consisting of:
a. a labial hood;
b. alingual ledge;

c. an end wall extending between a labial hood and a lingual ledge,
and opposingly spaced from the body thereby enclosing at least a portion of the
receiving area;

d. a c-shaped member; and
e. combinations thereof.

6. The orthodontic bracket according to claim 4, wherein mesial and distal
portions of a labial free end of the clip prongs extend beyond the body and arch-wire
slot and a ledge has been added as a separate artifact as mesial, the retaining

member is selected from the group consisting of:

a) distal extensions from the body to provide a positive seat for the

labial free end of the clip in the closed position;
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b) extended mesial-distal ledges from the body have a cover that
protects the mesial and distal edges of the labial free end of the clip in the closed

position;

c) extended mesial-distal ledges from the body have enclosed pockets
that protects the mesial, distal, and gingival edges of the labial free end of the clip in

the closed position; and

d) extended mesial-distal ledges from the body have open pockets in

the form of a “C-cup” that protects the gingival edges of the labial free end of the clip
in the closed position.

7. The orthodontic bracket according to claim 4, wherein the retaining
member includes a continuous channel extends in the gingival-occlusal direction
through the lingual cavity and the lingual opening of the body to facilitate the cleaning

of entrapped calculus/tartar.

8. The orthodontic bracket according to claim 7, wherein the depth of the
continuous channel that travels mesial-distally in the clip resting closed position has
been reduced such that the smallest possible arch wire does not get entrapped

during treatment.

9. The orthodontic bracket according to claim 1, wherein the archwire slot

defines a lingually directed, mesially-distally extending curved portion or profile.

10. The orthodontic bracket according to claim 1, wherein the archwire slot

defines a lingually directed, mesially-distally extending angled portion or profile.

CA 2887510 2019-08-29
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