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FIG. 15 
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FIG. 16 
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FIG. 18 
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FIG. 21B 
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SELF-ILIGATING ORTHODONTC BRACKET 
AND METHOD OF MAKING SAME 

CROSS REFERENCE TO RELATED CASES 

0001. This application is a continuation of U.S. patent 
application Ser. No. 13/221.206 filed Aug. 30, 2011 (pend 
ing), which claims priority to U.S. Provisional Patent Appli 
cation Ser. No. 61/380,046 filed Sep. 3, 2010, the disclosures 
of which are incorporated by reference herein in their entirety. 

TECHNICAL FIELD 

0002 The invention relates generally to orthodontic 
brackets and, more particularly, to self-ligating orthodontic 
brackets having movable closure members. 

BACKGROUND 

0003 Orthodontic brackets represent a principal compo 
nent of all corrective orthodontic treatments devoted to 
improving a patients occlusion. In conventional orthodontic 
treatments, an orthodontist or an assistant affixes brackets to 
the patient’s teeth and engages an archwire into a slot of each 
bracket. The archwire applies corrective forces that coerce the 
teeth to move into correct positions. Traditional ligatures, 
Such as Small elastomeric O-rings or fine metal wires, are 
employed to retain the archwire within each bracket slot. Due 
to difficulties encountered in applying an individual ligature 
to each bracket, self-ligating orthodontic brackets have been 
developed that eliminate the need for ligatures by relying on 
a movable portion or member, Such as a latch or slide, for 
retaining the archwire within the bracket slot. 
0004 While self-ligating brackets have been generally 
Successful, manufacturers of Such brackets continually strive 
to improve the aesthetics associated with self-ligating brack 
ets, the use and functionality of self-ligating brackets, and the 
costs and manufacturability of self-ligating brackets. 

SUMMARY OF THE INVENTION 

0005. In one aspect, an orthodontic bracket for coupling an 
archwire with a tooth is provided and comprises a bracket 
body configured to be mounted to the tooth. An archwire slot 
is adapted to receive the archwire therein. A clip slot extends 
through the bracket body transversely to the archwire slot. A 
first body portion opposes a second body portion, which are 
separated from one another by the archwire slot. One of the 
first and second body portions includes a Support Surface that 
is open to the archwire slot. 
0006. A resilient ligating clip is slidably engageable with 
the Support Surface and the clip slot. The resilient ligating clip 
comprises a first and second clip portions that each extend 
generally in the same direction from a third clip portion and 
may form a generally U-shaped clip. The clip is movable 
relative to the bracket body between an opened position in 
which the archwire is insertable into the archwire slot and a 
closed position in which the first clip portion opposes the base 
Surface and the third clip portion is adjacent the Support 
surface. The clip is configured to flex and contact the bracket 
body on the body portion that includes the support surface 
when the first clip portion is deflected away from the base 
Surface. 
0007. The bracket body may include various structures 
that contact the clip when the first clip portion deflects, gen 
erally as a result of an archwire pulling on the clip. Exemplary 
structures may include a mesial-distal bridge that at least 
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partially covers the Support Surface. The first clip portion may 
be configured to contact the mesial-distal bridge when the 
first clip portion is deflected away from the base surface. 
Additional deflection of the first clip portion away from the 
base surface may be resisted by the flexing of the clip. 
0008. Other exemplary structures may include a clip stop 
Surface that extends from one body portion, Such as, the body 
portion including the Support Surface. In this embodiment, 
one of the first clip portion and the third clip portion may 
further include a shoulder configured to be in near-contact 
relation with the clip stop Surface when the resilient ligating 
clip is in the closed position. The shoulder may be configured 
to contact the clip stop Surface when the first clip portion is 
deflected away from the base surface. These and other struc 
tures may provide contact between the clip and the bracket 
body when the clip flexes in a direction opposite to deflection 
of the first clip portion away from the base surface. For 
example, when the first clip portion is deflected labially, the 
clip or a portion thereof may flex or move lingually to contact 
the bracket body by which the labial deflection of the first clip 
portion may be further restricted or stopped altogether. 
0009. In one embodiment, the bracket body includes a 
mesial-distal bridge that at least partially covers the Support 
Surface and a clip stop extending from at or near the Support 
Surface. The first clip portion is configured to contact the 
mesial-distal bridge and forms a fulcrum or contact location 
between the first clip portion and the mesial-distal bridge. 
When the first clip portion is further deflected away from the 
base surface, the shoulder flexes or moves in a direction 
opposite to deflection of the first clip portion to contact the 
clip stop surface. For example, if the first clip portion is 
deflected labially, the shoulder may move lingually or toward 
the tooth Surface to contact the clip stop. As a result, two 
contact locations may be made between the bracket body and 
the clip to reduce or to stop further labial deflection of the clip 
to retain the archwire in the archwire slot. It will be appreci 
ated that contact between the bracket body and the clip may 
occur in the reverse order from that described above. For 
example, the shoulder may initially contact the clip stop fol 
lowed by contact between the clip and the mesial-distal 
bridge. 
0010. In one embodiment, the first clip portion includes a 
free end portion and the bracket body is configured to limit 
deflection of the first clip portion away from the base surface 
without contacting the free end portion. 
0011. In one embodiment, the orthodontic bracket 
includes a securing mechanism that is configured to secure 
the resilient ligating clip in at least the closed position. The 
securing mechanism includes a locking member in one of the 
bracket body and the second clip portion and a receiving 
member in the other of the bracket body and the second clip 
portion. The locking member and receiving member engage 
one another when the resilient ligating clip moves toward the 
opened position from the closed position. Accordingly, the 
securing mechanism may retain the clip in the closed position 
during treatment. 
0012. The locking and receiving member may have vari 
ous forms and include various structures. In one embodiment, 
the locking member flexes in the plane of the second clip 
portion when the resilient ligating clip is moved from the 
opened position to the closed position. In one embodiment, 
the locking member has a leading Surface that is configured to 
contact the bracket body during movement of the resilient 
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ligating clip from the opened position to the closed position to 
cause the locking member to deflect. 
0013. In one aspect, a method of manufacturing a shaped 
unsintered body for use in manufacturing an orthodontic 
bracket is provided. The method may include various process 
steps including providing an unsintered body or green body 
that includes a plurality of sinterable particles and a binder. 
The unsintered body may approximate the shape of a pad, for 
example, for use with the orthodontic bracket. The pad may 
be formed integrally with a bracket body or separately there 
from and then later attached to a bracket body. A portion of the 
sinterable particles may be removed from the pad using a 
Stream of energy, such as a laser beam, to yield a plurality of 
posts. The posts may be then deformed to yield an undercut on 
one or more of the deformed posts. The undercuts may 
improve bonding between the pad and the tooth surface. 
Deforming the posts may be achieved via a variety of pro 
cessing techniques. In one embodiment, deforming the posts 
includes reducing the height of the posts or compressing the 
posts axially. In addition, removing a portion of the sinterable 
particles may additionally yield microscopic features. 
Removing a portion of the sinterable particles may addition 
ally yield a least one peg that may be many times larger than 
any single one of the posts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. The accompanying drawings, which are incorpo 
rated in and constitute a part of this specification, illustrate 
embodiments of the invention and, together with a general 
description of the invention given above, and the detailed 
description given below, serve to explain the invention. 
0015 FIG. 1 is a perspective view of a self-ligating orth 
odontic bracket in accordance with one embodiment of the 
invention, a resilient ligating clip shown in an opened posi 
t1on; 
10016 FIG. 2 is a perspective view of the self-ligating 
orthodontic bracket shown in FIG. 1 with the ligating clip 
shown in a closed position; 
0017 FIG. 3 is a perspective view of the self-ligating 
orthodontic bracket shown in FIG. 1 with the ligating clip 
removed from the bracket body; 
0018 FIG. 4A is a side elevation view of the bracket body 
shown in FIG. 3; 
0019 FIG. 4B is another side elevation view of the bracket 
body shown in FIG. 3 in the opposite direction of that shown 
in FIG. 4A: 
0020 FIG. 5A is a perspective view of the ligating clip 
shown in FIG. 3; 
0021 FIG. 5B is a side elevation view of the ligating clip 
shown in FIG. 3; 
0022 FIG. 5C is a plan view of the ligating clip shown in 
FIG.3: 
0023 FIG. 6A is a cross-sectional view of the orthodontic 
bracket shown in FIG. 2 taken along section line 6-6 with the 
ligating clip in an unloaded condition; 
0024 FIG. 6B is a cross-sectional view of the orthodontic 
bracket shown in FIG. 2 taken along section line 6-6 with the 
ligating clip in a loaded condition; 
0025 FIG. 7 is a cross-sectional perspective view of the 
self-ligating orthodontic bracket of FIG.1 taken along section 
line 7-7; 
0026 FIG. 7A is an enlarged view of the encircled area 7A 
of FIG. 7: 
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0027 FIG. 7B is a cross-sectional perspective view of the 
self-ligating orthodontic bracket of FIG. 1 with the ligating 
clip between an opened position and a closed position: 
10028 FIG. 8 is a cross-sectional perspective view of the 
Self-ligating orthodontic bracket of FIG.2 taken along section 
line 8-8; 
0029 FIG. 8A is an enlarged view of the encircled area 8A 
of FIG. 8: 
I0030 FIG. 9 is a perspective view of a self-ligating orth 
odontic bracket in accordance with another embodiment of 
the invention; 
0031 FIG. 10 is a perspective view of the orthodontic 
bracket shown in FIG.9 with a ligating clip removed from the 
bracket body; 
0032 FIG. 11A is a side elevation view of the orthodontic 
bracket shown in FIG. 10; 
0033 FIG. 11B is a side elevation view of the orthodontic 
bracket shown in FIG. 10 from the opposite direction of the 
view shown in FIG. 11A: 
0034 FIG. 12 is a cross-sectional view of the orthodontic 
bracket shown in FIG. 10 taken along section line 12-12; 
0035 FIG. 13A is a side elevation view of the ligating clip 
of FIG. 10; 
10036 FIG. 13B is a plan view of the ligating clip of FIG. 
10: 
0037 FIG. 14 is a bottom perspective view of the self 
ligating orthodontic bracket shown in FIG. 10; 
0038 FIG. 15 is a cross-sectional perspective view of the 
self-ligating orthodontic bracket of FIG. 9 with the ligating 
clip in the opened position; 
I0039 FIG. 16 is a cross-sectional perspective view of the 
self-ligating orthodontic bracket of FIG. 9 with the ligating 
clip between the opened position and the closed position; 
0040 FIG. 17 is a cross-sectional perspective view of the 
self-ligating orthodontic bracket of FIG.9 taken along section 
line 17-17: 
0041 FIG. 17A is an enlarged view of the encircled area 
17A of FIG. 17; 
0042 FIG. 18 is a perspective view of a self-ligating orth 
odontic bracket in accordance with another embodiment of 
the present invention; 
0043 FIG. 19 is a cross-sectional view of the orthodontic 
bracket shown in FIG. 18 taken along section line 19-19; 
0044 FIG. 20 is a cross-sectional view of the orthodontic 
bracket shown in FIG. 18 taken along section line 20-20; 
004.5 FIG. 21A is a side elevation view of the orthodontic 
bracket shown in FIG. 18; 
0046 FIG. 21B is a side elevation view of the orthodontic 
bracket shown in FIG. 18 from the opposite direction of the 
view shown in FIG. 21A: 
0047 FIG. 22 is a perspective view of a self-ligating orth 
odontic bracket in accordance with another embodiment of 
the invention with a resilient ligating clip removed from the 
body; 
0048 FIG. 23 is a side elevation view of the bracket body 
shown in FIG.22; 
0049 FIG. 24 is another side elevation view of the bracket 
body shown in FIG. 22: 
0050 FIG.25 is another side elevation view of the bracket 
body shown in FIG. 22: 
10051 FIG. 26 is a plan view of the bracket body shown in 
FIG.22; 
I0052 FIG. 27 is another plan view of the bracket body 
shown in FIG. 22. 
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0053 FIG. 27A is an enlarge view of the encircled area 
27A in FIG. 27 with a representation of a pattern used during 
manufacturing of the orthodontic bracket; 
0054 FIG. 27B is an enlarged view of the encircled area 
27A in FIG. 27 with another representation of a pattern used 
during manufacturing of the orthodontic bracket; 
0055 FIG.27C is a Scanning Electron Microscope (SEM) 
micrograph depicting a magnified view of the pad after treat 
ment according to one embodiment of the invention; 
0056 FIG. 28 is a SEM micrograph depicting a magnified 
view of a cross section of a pad after treatment according to 
one embodiment of the invention; 
0057 FIG. 29A is a SEM micrograph depicting a magni 
fied view of a cross section of a pad after treatment according 
to one embodiment of the invention; 
0058 FIG. 29B is a SEM micrograph depicting a magni 
fied view of an area depicted in FIG. 29A. 
0059 FIG. 29C is an illustration of the microstructure of 
FIG. 29B; and 
0060 FIG.30 is a plan view of the clip shown in FIG. 22. 

DETAILED DESCRIPTION 

0061 Referring now to the drawings and to FIGS. 1 and 2 
in particular, an orthodontic bracket 10 includes a bracket 
body 12 and a movable closure member coupled to the 
bracket body 12. In one embodiment, the movable closure 
member may include a resilient ligating clip 14 that slidably 
engages the bracket body 12. The bracket body 12 and ligat 
ing clip 14 collectively form the orthodontic bracket 10 for 
use in corrective orthodontic treatments. To that end, the 
bracket body 12 includes an archwire slot 16 formed therein 
that is adapted to receive an archwire 18 (shown in phantom) 
for applying corrective forces to the teeth. The ligating clip 14 
is movable between an opened position (FIG. 1) in which the 
archwire 18 is insertable into the archwire slot 16 and a closed 
position (FIG. 2) in which the ligating clip 14 retains the 
archwire 18 within the archwire slot 16. As is set forth in 
detail below, the ligating clip 14 may be securable to the 
bracket body 12 in the opened position and/or the closed 
position. 
0062. With continued reference to FIGS. 1 and 2, the 
bracket 10 inhibits inadvertent removal of the archwire 18 
therefrom. However, according to embodiments of the inven 
tion, the archwire 18 may move within the archwire slot 16, 
may contact the clip 14, and may cause a portion of the clip 14 
to move or elastically deflect from a relaxed, undeflected 
state. By way of example, during the early stages of treatment, 
a clinician may use an archwire that does not substantially fill 
the archwire slot 16. The archwire 18 may, therefore, not be 
fully seated in the archwire slot 16 during treatment. That is, 
there may be space between the archwire 18 and two or more 
opposing surfaces of the archwire slot 16 and/or between the 
archwire 18 and the clip 14. This is often referred to as 
“passive ligation.” As a result, the archwire 18 may slide or 
move relative to the bracket 10 in the mesial and distal direc 
tions, move in labial and lingual directions, and/or in the 
occlusal and gingival directions during treatment. Consider 
able movement between the archwire 18 and the bracket 10 is 
possible. It will be appreciated that a relatively small arch 
wire, which may be round in cross section, may be used to 
facilitate quicker leveling and aligning of the teeth during an 
initial stage of treatment. 
0063. During a later stage of treatment, it may be desirable 
to more precisely control the orientation of one or more of the 
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teeth. In this regard, the archwire 18 may be forcibly held or 
fully seated in contact with the archwire slot 16 by the clip 14 
and/or optional ligatures to provide control of rotation and 
torque on the particular tooth. This is often referred to as 
“active ligation.” The clinician may use a relatively large 
archwire, which may be rectangular as opposed to round, to 
substantially fill the space within the archwire slot 16. The 
larger archwire may then contact both the slot 16 and the clip 
14 at the same time to enhance the clinician's control of 
rotation of and torque on the tooth. 
0064. To that end, the orthodontic bracket 10, unless oth 
erwise indicated, is described herein using a reference frame 
attached to a labial surface of a tooth on the lower jaw. 
Consequently, terms such as labial, lingual, mesial, distal. 
occlusal, and gingival used to describe bracket 10 are relative 
to the chosen reference frame. The embodiments of the inven 
tion, however, are not limited to the chosen reference frame 
and descriptive terms, as the orthodontic bracket 10 may be 
used on other teeth and in other orientations within the oral 
cavity. For example, the bracket 10 may also be coupled to the 
labial surface of a tooth on the maxilla or coupled to the 
lingual surface of the tooth and be within the scope of the 
invention. Those of ordinary skill in the art will recognize that 
the descriptive terms used herein may not directly apply when 
there is a change in reference frame. Nevertheless, embodi 
ments of the invention are intended to be independent of 
location and orientation within the oral cavity and the relative 
terms used to describe embodiments of the orthodontic 
bracket are to merely provide a clear description of the 
embodiments in the drawings. As such, the relative terms 
labial, lingual, mesial, distal, occlusal, and gingival are in no 
way limiting embodiments of the invention to a particular 
location or orientation. 

0065. When mounted to the labial surface of a tooth car 
ried on the patient's lower jaw, the bracket body 12 has a 
lingual side 20, an occlusal side 22, a gingival side 24, a 
mesial side 26, a distal side 28, and a labial side 30. The 
lingual side 20 of the bracket body 12 is configured to be 
secured to the tooth in any conventional manner, such as, by 
an appropriate orthodontic cement or adhesive or by a band 
around an adjacent tooth. The lingual side 20 may be provided 
with a pad 32 defining a bonding base that is secured to the 
surface of the tooth. The pad 32 may be coupled to the bracket 
body 12 as a separate piece or element, or alternatively, the 
pad 32 may be integrally formed with the bracket body 12. 
0066. During ligation, whether active or passive, where it 
is desired that the bracket 10 move relative to the archwire 18, 
the archwire 18 may forcibly contact or pull against the clip 
14 to move the tooth in that direction. The clip 14 may deflect 
or elastically bend in the labial direction when subjected to 
these loads. In one embodiment, the amount that the clip 14 
deflects is limited by the stiffness of the clip 14 and by contact 
points between the clip 14 and the bracket body 12, each of 
which is described in more detail below. In sum, the bracket 
body 12 captures the clip 14 in such a manner that limits how 
much the clip 14 deflects. The load on the clip 14 is at least 
partially transferred to the bracket body 12 by specific contact 
points between the two. According to embodiments of the 
present invention, the amount that the clip 14 deflects is 
insufficient, absent a catastrophic failure of the clip 14 or of 
the bracket body 12, to release the archwire 18 from the 
archwire slot 16. In other words, at the maximum deflection, 
the clip 14 retains the archwire 18 in the archwire slot 16. 
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0067. In view of the above, the bracket body 12 more 
specifically includes a base surface 34 and a pair of opposed 
slot surfaces 36, 38 projecting labially from the base surface 
34 that collectively define the archwire slot 16 extending in a 
mesial-distal direction from mesial side 26 to distal side 28. In 
one embodiment, the slot surfaces 36,38 and base surface 34 
are substantially encapsulated or embedded within the mate 
rial of the bracket body 12. However, it will be appreciated 
that one or more of the slot surfaces 34, 36, and 38 may be 
defined by an insert (not shown) or liner (not shown) to 
enhance the wear characteristics of the archwire slot 16 or for 
other reasons. The archwire slot 16 of the bracket body 12 
may be designed to receive the orthodontic archwire 18 in any 
suitable manner. The clip 14 is positioned to close the arch 
wire slot 16 opposite the base surface 34 to prevent inadvert 
ent removal of the archwire 18 therefrom during treatment. 
The clip 14 may, however, be intentionally moved to allow 
one archwire within the slot 16 to be removed and another 
archwire to be inserted as treatment progresses. It will be 
appreciated that the bracket body 12 may be made of a metal 
or metal alloy or ceramic material by any one of a number of 
commercially available processes including, and by way of 
example and not limitation, metal injection molding (MIM), 
ceramic injection molding (CIM), other injection molding, or 
casting technique. 

0068 Referring now to FIGS. 1-4B in one exemplary 
embodiment, the bracket body 12 includes a gingival body 
portion 40 and an occlusal body portion 42. As shown, the 
body portions 40, 42 are separated by the archwire slot 16 and 
may define one or more of the slot surfaces 34, 36,38, respec 
tively, as described above. In the exemplary embodiment 
depicted, the body portions 40, 42 collectively include a lin 
gual slot 48 (best shown in FIGS. 4A and 4B) that extends 
therethrough and that opens to each of the occlusal and gin 
gival sides 22, 24 of the bracket body 12. The lingual slot 48 
is, in part, configured to guide the clip 14 during movement 
between the closed and opened positions. 
0069. In the exemplary embodiment shown, the lingual 
slot 48 is positioned lingually of the base surface 34 of the 
archwire slot 16 and is open to the occlusal and gingival sides 
22, 24. However, it will be appreciated that the labial-lingual 
location of the lingual slot 48 is not so limited. In the embodi 
ment shown, the lingual position of the slot 48 is located Such 
that it intersects or opens to the archwire slot 16, shown best 
in FIG. 3. In this configuration, the base surface 34 may be 
divided into mesial and distal base surface portions 34a, 34b. 
The clip 14 may therefore be positioned proximate the base 
surface portions 34a, 34b and may form a portion of the base 
surface 34 when the clip 14 is in the closed position. While 
shown in this configuration, the lingual slot 48 is not, how 
ever, limited to intersecting or opening to the archwire slot 16 
as the slot 48 may be defined on four sides by the bracket body 
12 without opening to the archwire slot 16. In addition, the 
labial-lingual position of the slot 48 may vary depending 
upon the location for use of the bracket 10 within the mouth. 
By way of example, the lingual slot 48 may be at least partly 
defined by the pad 32 such that one or more sides of the slot 
48 are defined by the pad 32. The slot 48 may further extend 
at an angle relative to the pad 32 causing the slot 48 to 
intersect the pad 32 adjacent one of the occlusal or gingival 
sides 22, 24. Thus, a portion of the slot 48 may be formed in 
the pad 32. This orientation may allow sufficient room 
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between the bracket 10 and surrounding tissue in which to 
move the ligating clip 14 in a gingival direction to permit 
access to the archwire slot 16. 

0070 Further, with reference to FIGS. 4A and 4B, while 
the slot 48 is shown opening to both occlusal and gingival 
sides 22, 24, it will be appreciated that the lingual slot 48 may 
extend only partially through the body 12 while sufficiently 
guiding the clip 14 between the opened and closed positions. 
In this case, the lingual slot 48 may not extend through the 
occlusal body portion 42 to open to the occlusal side 22. 
Rather, the slot 48 may have a closed occlusal end, i.e., be a 
blind bore, or be partially closed, as shown. The bracket body 
12 may define the sides of the lingual slot 48 such that it is 
slightly larger than the corresponding cross section of the clip 
14. The clearance between the slot 48 and the clip 14 may be 
designed to prevent the clip 14 from binding in the slot 48 
during use. Such as, during opening and closing movements. 
(0071. With reference to FIGS. 1, 3, and 4A, the gingival 
body portion 40 further includes a labial slot 50. The labial 
slot 50 is positioned labially of the lingual slot 48, described 
above, and opens to the archwire slot 16, shown in FIG.3. The 
lingual and labial slots 48,50 may individually or collectively 
guide the clip 14 during movement thereof between the 
opened and closed positions. The labial slot 50 is defined in 
part by a Support Surface 52 that extends in a generally gin 
gival-occlusal direction, faces generally away from the tooth 
surface, and has a width near that of the archwire slot 16. The 
Support Surface 52 may or may not include a planar Surface. 
For example, the Support surface 52 may be a convexly 
curved surface in the gingival direction around a mesial-distal 
axis to accommodate any similar curvature of the clip 14. The 
support surface 52 may open to the archwire slot 16 at an 
occlusal-most edge thereof. 
0072. As shown in FIGS. 3 and 4A, a pair of opposed 
guides 54, 56 are carried by support surface 52 and are posi 
tioned on respective mesial and distal sides 26, 28 of bracket 
body 12. A mesial-distal bridge 58 extends from mesial guide 
54 to the distal guide 56 and projects over at least a portion of 
the Support Surface 52. Such as, the labial-facing Surface 
portion thereof. In one embodiment, the mesial-distal bridge 
58, guides 54 and 56, and support surface 52 collectively 
define the labial slot 50, and together with the lingual slot 48, 
Support and guide the ligating clip 14 within bracket body 12. 
As set forth above, the bracket body 12 limits the outward 
deflection of the clip 14. To this end, the mesial-distal bridge 
58 cooperates with the clip 14 to limit labial movement of the 
clip 14 to resist inadvertent release of the archwire 18 from 
the archwire slot 16. While the bridge 56 is shown spanning 
between guides 54, 56, it will be appreciated that embodi 
ments of the invention are not limited to bridges that fully 
span between guides, as a bridge may span only a partial 
distance and retain the function of the bridge 56 as set forth 
herein. 

0073. Further in this respect, in the exemplary embodi 
ment shown in FIGS. 2 and 4A, the bracket body 12 may be 
configured with a clip stop 60 that extends in a gingival 
direction from the support surface 52. As shown best in FIG. 
4A, the clip stop 60 may extend in the mesial direction from 
the distal guide 56 at a labial-lingual level that is at or near the 
level of the labial-facing portion of the support surface 52. As 
is described in more detail below, the clip 14 may come into 
contact with the clip stop 60 when the clip 14 deflects out 
wardly. It will be appreciated that the clip stop 60 may extend 
from the mesial guide 54 and that the relative height of the clip 
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stop 60 as compared to the support surface 52 may be prese 
lected to contact the clip 14 after a predetermined amount of 
deflection of the clip 14, as set out below. 
0074. With reference to an exemplary embodiment of the 
clip 14 as shown in FIGS. 3 and 5A-5C, the ligating clip 14 
has a lingual clip portion 62 and a labial clip portion 64 
extending generally in the same direction from a gingival clip 
portion 66. The labial clip portion 64 terminating in free end 
or an occlusal-most end 68. In the exemplary embodiment 
shown, the clip 14 has a generally U-shaped configuration 
(FIG. 5B). It will be appreciated, however, that the clip 14 
may have other configurations or shapes that are Sufficient to 
retain the archwire 18 within the archwire slot 16; the con 
figuration of the clip 14 is not limited to generally U-shaped 
configurations. As introduced above, the bracket body 12 and 
the ligating clip 14 may be configured to contact one another 
to transfer load from the ligating clip 14 to the bracket body 12 
to reduce the possibility of inadvertent release of the archwire 
18 from the archwire slot 16. 
0075. In this respect and as depicted in the exemplary 
embodiment of the ligating clip 14 shown in FIGS. 3 and 5A, 
the periphery of the clip 14 defines a shoulder 70 in the labial 
clip portion 64. As such, the mesial-distal width of the labial 
clip portion 64 in this embodiment may be greater than the 
mesial-distal width of the lingual clip portion 62 with the 
shoulder 70 accounting for most of the difference in width, 
shown best in FIG. 5C. The center line of the lingual clip 
portion 64 may be offset from the center line of the clip 14. 
When inserted into the bracket body 12, as described below, 
the shoulder 70 may reside in near-contact relation with the 
bracket body 12, specifically proximate the clip stop 60 
though no contact may be initially made when the clip 60 is 
moved to the closed position. While the shoulder 70 is 
described as being formed in the labial clip portion 64, it will 
be appreciated that the shoulder 70 may be formed in the 
gingival clip portion 66 and function in a similar manner as 
that described below. 

0076. In one embodiment, the ligating clip 14 is made of a 
Superelastic alloy. As is known in the art, Superelastic alloys 
may be deformed to very high Strains, for example, up to 
around 10%, without permanent deformation. Advanta 
geously, a clip made of a Superelastic alloy may be used where 
a stainless steel clip would permanently deform or yield and 
thus eventually fail. Suitable superelastic alloys include 
nickel-titanium alloy, which may be further alloyed with 
Small additions of other metals, such as, copper and chro 
mium. For example, one Suitable chemical composition is 
about 49.1 wt.% nickel (Ni), about 44.6 wt.% titanium (Ti), 
about 5.9 wt.% copper (Cu), and from about 0.2 to about 0.3 
wt.% chromium (Cr), as well as other minor impurities. 
0077. Furthermore, in one embodiment, the stiffness of a 
Superelastic alloy clip may vary along the length of the clip 
14. As is known, stiffness variation may be produced by 
different levels of cold working of the metal of the clip 14 with 
or without heat treatment. By way of example, the gingival 
clip portion 66 may be of the greatest stiffness with the lingual 
and labial clip portions 62, 64 being of approximately equal 
stiffness. However, it will be appreciated that other stiffness 
variation or constant stiffness along the clip 14 may suffice. In 
one embodiment, the combination of the stiffness of the clip 
14 and the load carrying contact locations with the bracket 
body 12 may cooperate to restrict release of the archwire 18 
from the bracket 10 without unduly restricting movement of 
the archwire 18 in the bracket 10. 

Jun. 30, 2016 

0078. In FIG. 1, the clip 14 is in an opened position, where 
the labial clip portion 64 is sufficiently clear of the archwire 
slot 16 to allow the archwire 18 to be placed therein. In the 
opened position, the labial clip portion 64 may contact the 
support surface 52 proximate the archwire slot 16. The gin 
gival clip portion 66 may then project from the gingival side 
24 of the bracket body 12. 
0079. During treatment, once the archwire 18 is placed in 
the archwire slot 16, the clip 14 may be moved to the closed 
position, as is depicted in FIG. 2. To this end, the lingual and 
labial clip portions 62, 64 may be slid into their respective 
lingual and labial slots 48, 50 of the bracket body 12. The 
labial clip portion 64 covers the archwire slot 16 to oppose the 
base surface 34 sufficiently to retain the archwire 18 within 
the slot 16. When the clip 14 is moved to the closed position, 
the labial clip portion 64 is positioned into near-contact rela 
tion with the mesial-distal bridge 58, as depicted in FIGS. 2 
and 6A. In other words, the clip 14 may not contact the bridge 
58 when the clip 14 is in an unloaded or non-deflected state; 
there may be a gap between the clip 14 and the mesial-distal 
bridge 58 when the clip 14 is in an unloaded state (shown best 
in FIG. 6A). However, the clip 14 may be in a position to 
contact the bridge 58 should the labial clip portion 64 deflect 
or move labially (shown in FIG. 6B). When unloaded, the clip 
14 may thus be moved gingivally and occlusally within the 
bracket body 12 without contacting the mesial-distal bridge 
58 or clip stop 60. This may be, for example, during the initial 
closure of clip 14. The clip 14 may, however, slide on the 
support surface 52 and contact one or more surfaces of the 
lingual slot 48 during movement between the opened and 
closed positions. In this regard, the clip 14 may flex to enable 
its passage through the bracket body 12 during which passage 
the clip 14 may incidentally contact other surfaces of the 
bracket body 12. 
0080. The function of the clip 14 in conjunction with the 
bracket body 12 will now be described in more detail. As 
shown in FIGS. 6A and 6B, which depicts the clip 14 in the 
closed position, the labial clip portion 64 opposes the base 
Surface 34, the gingival clip portion 66 may abut or be adja 
cent to the support surface 52, and the lingual clip portion 62 
occupies the lingual slot 48. The remaining sides 36,38 of the 
archwire slot 16 together with the labial clip portion 64 
enclose the archwire 18 to capture it therein. 
I0081. As introduced above, when the clip 14 is in the 
closed position to capture the archwire 18 therein, forces on 
the archwire 18 may cause it to push/pull against the labial 
clip portion 64. As shown in FIGS. 6A and 6B, when the 
archwire 18 applies a sufficient amount of force to the clip 14, 
the clip 14 will deflect. Where there initially was some clear 
ance between the clip 14 and the bracket body 12 as shown in 
FIG. 6A, forces on the clip 14 may cause sufficient deflection 
of the clip 14 Such that it traverses the gap to come into contact 
with the mesial-distal bridge 58 as shown in FIG. 6B. Further 
labial movement of the archwire 18 in the archwire slot 16 
may be stopped by this contact between the clip 14 and the 
bracket body 12. In this respect, the mesial-distal bridge 58 
limits the magnitude of labial movement and labial deflection 
of the clip 14 and creates a load transfer contact point. It will 
be appreciated that contact between the clip 14 and the 
mesial-distal bridge 58 may be in addition to any contact 
between the lingual clip portion 62 and the bracket body 12 in 
the lingual slot 48 and/or contact between the gingival clip 
portion 66 and the bracket body 12. 
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0082 Alternatively or in addition to the contact between 
the labial clip portion 64 and the bridge 58, as set out above, 
the labial clip portion 64 and/or the gingival clip portion 66 
may contact the bracket body 12 at other locations to limit 
labial movement of the labial clip portion 64. For instance and 
with continued reference to FIG. 6A, in one embodiment, the 
shoulder 70 may be in a position to contact the clip stop 60 
though a gap may initially separate the shoulder 70 from the 
clip stop 60. As such, although the shoulder 70 may not 
contact the clip stop 60 when the clip 14 is in a relaxed or 
unloaded state, deflection of the labial clip portion 64 may 
cause the shoulder 70 to move, flex, or deflect lingually to 
contact the clip stop 60, as shown in FIG. 6B. In other words, 
labial movement of the labial clip portion 64 may cause an 
opposite movement, i.e., lingual movement, of the shoulder 
70. Sufficient lingual movement of the shoulder 70 creates a 
load transfer contact point with the clip stop 60. 
0083. The clip 14 may be configured to selectively contact 
the bracket body 12, for example, via the mesial-distal bridge 
58 and/or clip stop 60, under predetermined loading condi 
tions experienced by the clip 14 and thus transfer a portion of 
that load to the bracket body 12 under those load conditions. 
0084. In one embodiment, when the archwire 18 moves 
labially and causes a sufficient amount of deflection of the 
labial clip portion 64, the labial clip portion 64 moves labially 
to contact the mesial-distal bridge 58 and forms a fulcrum. In 
this regard, any additional labial movement of the labial clip 
portion 64 may be resisted by the flexing of the clip 14, for 
example, flexing of the gingival clip portion 66. That is, 
stiffness of the clip 14 may provide additional resistance to 
deflection after the labial clip portion 64 contacts the mesial 
distal bridge 58. Under continued labial movement, if any, of 
the labial clip portion 64, the shoulder 70 moves lingually to 
contact the clip stop 60. Load transfer may occur between the 
clip 14 and the bracket body 12 at each of these locations, 
though in opposing directions, to thereby limit or arrest fur 
ther movement of the labial clip portion 64. It will be appre 
ciated that contact between the shoulder 70 and the clip stop 
60 may be in addition to or an alternative to contact between 
the mesial-distal bridge 58 and the clip 14, described above. 
However, as is shown best in FIG. 6B, no portion of the 
bracket body 12 captures the occlusal-most end 68 of the 
labial clip portion 64 to limit outward movement thereof. 
Accordingly, in an exemplary embodiment of the present 
invention, the labial clip portion 64 only contacts the bracket 
body 12 gingivally of the archwire slot 16 when the archwire 
18 causes the clip 14 to deflect or bend outward. 
0085. In addition, during treatment, it will be appreciated 
that the mesial-distal bridge 58 covers at least a portion of the 
labial clip portion 64. In this exemplary embodiment, the 
bridge 58 defines the labial-most surface of the gingival body 
portion 40. Referring to FIG. 2, during normal mastication, 
any passing buccal tissue, food, and/or other material may 
contact and slide across the bridge 58 without contacting at 
least the covered portions of the ligating clip 14. In this 
manner, the bridge 58 may reduce or eliminate cyclic, 
occlusal-gingival motion of the clip 14 due to contact with 
Surrounding tissues or other matter. 
I0086. Additionally, in one embodiment and with reference 
to FIGS. 1 and 3, rather than opening to the archwire slot 16, 
the support surface 52 intersects a bur channel 72. The bur 
channel 72 is a cutout or cavity formed into the gingival body 
portion 40 and may extend the full width of an apparent 
intersection of the support surface 52 with the slot surface 36. 
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The bur channel 72 may be adapted to capture foreign mate 
rial or abrasion debris pushed through the labial slot 50 by the 
occlusal-most end 68 of the labial clip portion 64, thereby 
reducing or limiting entry of the debris into the archwire slot 
16. It will be appreciated that while the bur channel 72 is 
shown as extending the full length of the support surface 52, 
the bur channel 72 is not so limited. By way of example, it 
may extend along one or more sections or a partial length of 
the support surface 52 and may be additionally incorporated 
at other labial-most edges of the archwire slot 16, such as, the 
labial-most edge of the slot surface 38. 
I0087. In addition, referring to FIGS. 1 and 3, in the exem 
plary embodiment shown, the occlusal body portion 42 
includes a clip receptacle 76 that receives the occlusal-most 
end 68 of the labial clip portion 64 when the clip 14 is moved 
to the closed position. Accordingly, the occlusal-most end 68 
extends occlusally past the slot surface 38. The clip receptacle 
76 includes mesial and distal guides 78, 80 that may limit or 
stabilize the motion of the labial clip portion 64 if it is forced 
in either of those directions by the archwire 18. 
I0088. With continued reference to FIGS. 1 and 3, the clip 
receptacle 76 opposes the support surface 52 across the arch 
wire slot 16. Therefore, the ligating clip 14 passes through the 
labial slot 48 and into the clip receptacle 76 to close the 
archwire slot 16. As set forth above, the clip receptacle 76 is 
open to the labial side 30 of the bracket body 12. In the 
exemplary embodiment shown, the clip receptacle 76 does 
not limit labial movement of the labial clip portion 64. This is 
best illustrated in FIG. 6B, where it is shown that the occlusal 
most end 68 of the labial clip portion 64 may deflect labially 
proximate or beyond the labial side 30 of the occlusal body 
portion 42. Moreover, embodiments of the present invention 
may include an occlusal body portion which does not capture 
orrestrain labial movement of the occlusal-most end 68 of the 
labial clip portion 64. Rather, the labial movement of the 
labial clip portion 64 is restrained only through one or more 
contact points between non-free end portions of the clip 14 
and the gingival body portion 40, as is further described 
herein. 

0089. In one embodiment shown in FIGS. 1 and 3, the 
occlusal body portion 42 further includes a tool receptacle 84 
that is open to and is coplanar with a lingual Surface of the clip 
receptacle 76, described above. The tool receptacle 84 is 
configured to receive a tool (not shown) used to open or force 
the clip 14 from the closed position. In this respect, the tool 
receptacle 84 may have a rectangular or other oblong shape 
with its longitudinal axis oriented generally in the mesial 
distal direction. The clip 14 may be opened, as described in 
more detail below, by inserting a tool having a shape similar 
to that of the tool receptacle 84 therein and twisting the tool 
thereby leveraging one side of the tool with a peripheral wall 
of the tool receptacle 84 and the other side of the tool against 
the occlusal-most end 68 of the clip 14 to move the clip 14 in 
the gingival direction. Such tools and tool receptacles are 
disclosed in commonly owned U.S. Publication Nos. 2009/ 
0004618 and 2009/0004617, the disclosures of which are 
incorporated by reference herein in their entireties. 
(0090 Also shown in FIGS. 1, 2, and 3, the tool receptacle 
84 may further include an internal rib 86 that divides the tool 
receptacle 84 into mesial and distal receptacles 84a, 84b, 
respectively. In this instance, a tool (not shown) having two 
prongs, one for each of the mesial and distal receptacles 84a. 
84b, may be inserted into the tool receptacle 84 and a twisting 
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motion, much like that described immediately above, moves 
the clip 14 toward the opened position. 
0091. Further and with reference to FIG. 1, the body por 
tions 40, 42 may include opposing occlusal and gingival tie 
wings 44, 46, respectively, for receiving one or more ligatures 
(not shown), as is known in the art. Ligatures may be used in 
addition to or as an alternative to the clip 14 to secure the 
archwire 18 to the bracket 10. For example, where the clini 
cian is unable to seat the archwire 18 within the slot 16 
sufficiently to move the clip 14 to the closed position, it may 
be necessary to use a ligature to secure the bracket body 12, 
via the tie wings 44, 46, to the archwire 18 to move the tooth 
into a position where the archwire 18 may then be seated 
within the archwire slot 16. It will be appreciated that while 
tie wings 44, 46 and ligatures are described herein, embodi 
ments of the present invention are not limited only to those 
brackets having tie wings. 
0092. In one embodiment and as shown in FIGS. 1, 4A, 
and 4B, the bracket 10 includes one or more alignment mark 
ers 86a, 86b, 86 c. 86d. 86e that may comprise raised or 
recessed areas on the Surface to create a visibly discernable 
feature on the bracket 10. The alignment markers 86a-86e 
may indicate the center line of the bracket 10 in each of the 
mesial and distal directions and gingival and occlusal direc 
tions to facilitate alignment of the bracket 10 on the tooth. To 
that end, the alignment markers 86a-86e may be positioned 
on visible portions of the bracket body 12. By way of 
example, as shown in FIG. 1, alignment markers may be 
positioned on visible portions of the pad 32; adjacent the 
mesial and distal sides 26, 28 of the bracket body 12; on 
visible Surfaces of the pad 32 adjacent the occlusal and gin 
gival sides 22, 24 of the bracket body 12; and/or on the labial 
side 30 of the bracket body 12. 
0093. Further in this respect and with reference to FIGS. 2 
and 3, the clip 14 may include a hole or an aperture 88 in the 
labial clip portion 64. The clinician may use the aperture 88 
with or without the alignment markers 86a-86e to position the 
bracket 10 on the tooth. In particular, the aperture 88 may aid 
alignment of the bracket 10 with the center of the tooth. And, 
together with the alignment markers 86a-86e, the aperture 88 
may further enhance alignment of the bracket 10 on the tooth. 
0094. With reference to FIGS. 2, 4A, and 4B, in one 
embodiment, the bracket body 12 further includes a vertical 
orgingival-occlusal extending bore 90. Generally, the bore 90 
is transverse to the archwire slot 16 and is configured to 
slidably receive an interchangeable auxiliary device 92 
(shown in FIG. 2). Such as a spring or hook, to aid in orth 
odontic treatment. By way of example, the cross-sectional 
shape of the bore 90 may be rectangular, however, it will be 
appreciated that the bore 90 may have other configurations. 
The bore 90 may open to both of the occlusal side 22 and the 
gingival side 24 of the bracket body 12 and be located 
mesially or distally of the lingual slot 48. In the embodiment 
shown, the bore 90 is locatedlingually of the archwire slot 16. 
0095. In addition, it will be appreciated that, depending on 
the position of the tooth onto which the bracket 10 is to be 
placed, the bore 90 may be formed by a portion of the pad 32. 
For example, the pad 32 may form the lingual side of the bore 
90 or at least a portion thereof to orient any auxiliary device 
inserted therein in a particular manner. In this regard, 
although not shown, the bore 90 may extend between the 
occlusal and gingival sides 22, 24 of the bracket body 12 at an 
angle relative to the pad 32 Such that one of the gingival or 
occlusal ends of the bore 90 is defined by a portion of the pad 
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32. Depending on the particular application, however, the 
bore 90 may be completely contained within the bracket body 
12, as is described more fully below. 
0096. As introduced above, in one embodiment of the 
present invention, the clip 14 may be secured in the closed 
and/or opened positions. The clip 14 may then be prevented 
from separating from the bracket body 12 during use and/or 
during removal and installation of the archwire 18 from the 
archwire slot 16. As shown in FIGS. 7, 7A, 7B, 8, and 8A, in 
one embodiment, the orthodontic bracket 10 includes a secur 
ing mechanism 94 that secures the ligating clip 14 in at least 
the closed position. In the exemplary embodiment depicted, 
the securing mechanism 94 includes a locking member 96 
that forms a portion of the lingual clip portion 62 and a 
receiving member 98 that is defined by the occlusal body 
portion 42. The locking member 96 cooperates with the 
receiving member 98 to secure the clip 14 in the closed 
position during treatment. Although this embodiment is 
described with the locking member 96 associated with the 
ligating clip 14 and the receiving member 98 associated with 
the bracket body 12, those of ordinary skill in the art will 
recognize that the invention is not so limited. For example, 
although not shown, the locking member 96 may be coupled 
to the bracket body 12 and the receiving member 98 may be 
formed in the ligating clip 14. 
0097. In one embodiment of the present invention and 
with reference to FIGS.5A-5C, the locking member 96 forms 
at least a portion of the lingual clip portion 62 of the ligating 
clip 14. By way of example, the locking member 96 may 
include a hooked-shaped or L-shaped projection 100 and an 
alignment member 106. The L-shaped projection 100 and the 
alignment member 106 may visually form a bifurcated lin 
gual clip portion 64. The L-shaped projection 100 and the 
alignment member 106 slidably engage the lingual slot 48 of 
the bracket body 12, shown best in FIGS. 7A-8. The L-shaped 
projection 100 has a first leg 102 and a second leg 104 pro 
jecting from the first leg 102 at a transverse angle relative 
thereto. Further, in one embodiment, both the first and second 
legs 102, 104 are coplanar with and separate from the align 
ment member 106 by a V-shaped cutout 107. It will be appre 
ciated that the orientations of the first and second legs 102, 
104 may differ from that shown. For example, the second leg 
104 may project out of the plane of the lingual clip portion 62. 
0098. In the exemplary embodiment shown and with ref 
erence to FIG. 5C, the first leg 102 projects generally occlus 
ally from the gingival clip portion 66. The second leg 104 
extends generally perpendicular to the first leg 102. The tip of 
the second leg 104 defines a leading cam surface 108 that 
opposes a trailing abutment surface 110. As depicted in FIG. 
7A, the leading cam surface 108 generally faces in the direc 
tion of the movement of the clip 14 toward the closed position 
and is described more fully below in conjunction with move 
ment of the clip 14 from the opened to the closed position. 
(0099. As depicted in FIGS. 7 and 7A, the receiving mem 
ber 98 may define a portion of the lingual slot 48. As intro 
duced above, the receiving member 98 cooperates with the 
clip 14, particularly the locking member 96, to secure the clip 
14 in at least the closed position. In one embodiment, the 
receiving member 98 is defined by a first cam surface 112 that 
lies in the slide path of the locking member 96 when the clip 
14 is moved toward the closed position, a second surface 114 
that is oriented generally parallel with the sliding direction of 
the clip 14, and a third surface 116 that is oriented transverse 
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to the slide path of the clip 14 and generally faces in the 
opposing direction of the first cam Surface 112. 
0100. With reference to FIGS. 1,7, and 7A, a force may be 
required to move the clip 14 occlusally relative to the bracket 
body 12 when the clip 14 is in the opened position and is 
moved toward the closed position. This is due to contact 
between the locking member 96 and the receiving member 
98, specifically between the leading cam surface 108 and the 
first cam surface 112. In the exemplary embodiment shown, 
the force required to move the clip 14 must be sufficient to 
cause the locking member 96 to engage and deflect around the 
receiving member 98. Specifically, the L-shaped projection 
100 must deflect mesially for the second leg 104 to pass the 
receiving member 98. In this regard and with reference to 
FIGS. 7, 7A, and 7B, the leading cam surface 108 contacts the 
first cam surface 112. Upon application of a sufficient force, 
the leading cam surface 108 slides along the first cam surface 
112 thereby causing the projection 100 to deflect mesially 
(the deflection direction is shown by the arrow 113 in FIG. 
7B). By way of example and not limitation, the leading cam 
surface 108 and first cam surface 112 may be shaped to 
facilitate sliding movement of the second leg 104 and elastic 
bending of the first leg 102 to allow the second leg 104 to slide 
occlusally past the first cam surface 112. 
0101. In the exemplary embodiment shown, once the lead 
ing cam surface 108 slides past the first cam surface 112, the 
tip of the second leg 104 may contact and slide across the 
second surface 114 as shown in FIG. 7B. Once the tip of the 
second leg 104 traverses the occlusal-gingival length of the 
second Surface 114, the first leg 102 springs toward its natural, 
unstressed state to thereby position the second leg 104 in an 
interference position with respect to the receiving member 
98. 

0102. With reference to FIGS. 8 and 8A, when the clip 14 
is in the closed position, the trailing abutment surface 110 is 
adjacent the third surface 116. This orientation causes an 
interference fit between the clip 14 and the bracket body 12 at 
this location. Accordingly, once the clip 14 is in the closed 
position, any force on the clip 14 that pushes it toward the 
opened position is resisted by the interference fit between the 
locking member 96 and the receiving member 98. However, 
the projection 100 may not necessarily contact any portion of 
the receiving member 98 when the clip 14 is in the closed 
position. The projection 100 may be in a relaxed state when 
the clip 14 is in the closed position. Advantageously, the clip 
14 is therefore less likely to fail due to fatigue from exposure 
to long-term stresses. The only stress on the projection 100 
may becaused by forces that cause movement of the clip 14 
toward the opened position. 
0103 During treatment, it is desirable for the clinician to 
be able to manipulate and unlock the securing mechanism 94 
and to slide the clip 14 to the opened position to gain access to 
the archwire slot 16. With reference to FIGS. 2, 8, and 8A, 
which illustrate the clip 14 in the closed position, to move the 
clip 14 to the opened position, a tool may be inserted into the 
tool receptacle 84 (FIG. 2). Application of torque to the clip 
14 via the tool causes the trailing abutment surface 110 of the 
second leg 104 to be forced into contact with the receiving 
member 98. Upon application of a force that is sufficient to 
cause the first leg 102 to deflect toward the alignment member 
106, the trailing abutment surface 110 slides across the third 
surface 116 while the projection 100 bends and slides in a 
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motion similar, but in reverse, to that which occurs during 
movement from the opened position toward the closed posi 
tion, as shown in FIG. 7B. 
0104. In one embodiment, the projection 100 deflects in 
the same plane as the alignment member 106. Once the 
deflection of the first leg 102 reaches a certain magnitude, the 
second leg 104 may then slide past the receiving member 98 
thereby releasing the securing mechanism 94. It will be 
appreciated that the amount of force required to release the 
securing mechanism 94 may be greater than forces that are 
typically encountered during treatment. In one embodiment, 
the shape of the trailing abutment surface 110 and/or the third 
surface 116 may be configured such that the trailing abutment 
surface 110 may move past the third surface 116 at a prese 
lected amount of torque as applied with the tool. By way of 
example, the third surface 116 may have a slight curvature or 
roundness, such that a portion of the third surface 116 is 
oriented at an angle that is not perpendicular to the sliding 
motion of the clip 14. Furthermore, it will be appreciated that 
the opening force may be predetermined by adjusting the 
shape of the third surface 116 and the trailing abutment sur 
face 110. In any respect, the clip 14 may remain in the closed 
position until intentionally acted upon by a clinician. By way 
of further example and as shown in FIG.5C, the shape of one 
trailing surface 110 and leading cam surface 108 may differ. 
Consequently, the force required to open and close the clip 14 
may also differ. As such, or as compared to opening the clip 14 
with the aid of a tool, the clinician may close the clip 14 by 
manually pushing on the gingival clip portion 66 until the 
second leg 104 clears the receiving member 98 and snaps into 
place to create the interference fit described above. 
0105. As shown in FIGS. 7-8, the receiving member 98 
may be enclosed within the bracket body 12. Further, the third 
Surface 116 may reside in a cutout or depression in the 
occlusal side 22, as shown, in the occlusal body portion 42 of 
the bracket body 12, though the third surface 116 may not be 
in a recess but merely reside lingually of the tie wing 44. 
When the clip 14 is in the closed position then, as shown in 
FIG. 8, the second leg 104 may not be accessible from the 
occlusal side 22 of the bracket body 12. Thus, the clinician 
may not have direct access to any portion of the securing 
mechanism 94 such that manipulation of the clip 14 with the 
tool is required to move the clip 14 toward the opened posi 
tion. This arrangement may reduce the probability that the 
clip 14 is unintentionally opened during treatment. 
0106 During application of torque and movement of the 
clip 14, the alignment member 106 may reduce or eliminate 
twisting of the clip 14 within either the lingual or labial slots 
48.50. In this respect, the alignment member 106 may slide in 
contact with a portion of the lingual slot 48, particularly a 
mesial wall thereof, as shown in FIG. 7B. 
0107. In one embodiment of the present invention and 
with reference to FIG. 7, where the clip 14 is in the opened 
position, the bracket body 12 includes a second receiving 
member 120. Similar to the receiving member 98 described 
above, the second receiving member 120 forms an interfer 
ence fit with a portion of the clip 14. By way of example and 
as shown in FIGS. 7 and 7A, the second receiving member 
120 may form an interference fit with the trailing abutment 
surface 110 of the second leg 104. The second receiving 
member 120 may be positioned to reduce or eliminate the 
probability that the clip 14 is inadvertently removed from the 
bracket body 12 during treatment and during removal and 
installation of an archwire therein. 
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0108 Inaccordance with an alternative embodiment of the 
invention and with reference to FIGS. 9 and 10, in which like 
reference numerals refer to like features in FIGS. 1 and 2, a 
bracket 200 includes a bracket body 202 and a resilient ligat 
ing clip 204 slidably received therein. The clip 204 has a 
closed position (FIG.9), in which the archwire 18 is substan 
tially prevented from inadvertently escaping from the bracket 
200 during orthodontic treatment and has an opened position 
(not shown) where the archwire 18 may be inserted into and 
removed from the archwire slot 16. The bracket body 202 and 
the clip 204 differ in some respects from the embodiment of 
bracket 10 shown, for example, in FIG.1. However, as is set 
forth in more detail below, the bracket 200 may be capable of 
retaining an archwire within the archwire slot 16 in a similar 
manner as the bracket 10. And, the clip 204 may be securable 
or lockable within the bracket body 202 in at least the closed 
position. 
0109 To these and other ends and with reference to the 
exemplary embodiment shown in FIGS. 9 and 11A the 
bracket body 202 includes a lingual slot 206 that may extend 
through the bracket body 202 by passing through the gingival 
body portion 40 and the occlusal body portion 42. The lingual 
slot 206 is configured to slidably receive a portion of the 
ligating clip 204 in a similar manner as the lingual slot 48 
receives clip 14, described above. However, in the exemplary 
embodiment shown, a support 208 may extend from the lin 
gual surface of the lingual slot 206 to at least the labial surface 
of the slot 206 thereby dividing the slot 206 into mesial and 
distal portions 206a, 206b, (shown in FIG.11A) respectively. 
In this embodiment, the clip 204 is configured to slidably 
engage slot portions 206a, 206b. 
0110. With reference to FIG. 11A, the bracket body 202 
also includes a labial slot 210. The labial slot 210 is positioned 
labially of the lingual slot 206, extends occlusal-gingivally 
through the gingival body portion 40, and opens to the arch 
wire slot 16. The labial slot 210 is defined in part by a support 
surface 212, which may intersect slot surface 36 at the labial 
most edge thereof (as shown in FIG. 10) similar to the 
embodiment of the invention shown in FIG.1. In the embodi 
ment shown, the support 208 extends from the lingual surface 
of the lingual slot 206 to nearly flush in the labial direction 
with the support surface 212. The support surface 212 may 
also have a convex portion that is generally oriented in the 
gingival direction and that cooperates with the U-shape of the 
clip 204. 
0111. In the exemplary embodiment, the bracket body 202 
further includes a mesial-distal bridge 214 that is similar to 
bridge 58 and that defines a portion of the labial side 30 of the 
bracket body 202. The mesial-distal bridge 214 cooperates 
with the clip 204, in a similar manner to that described above, 
to limit labial movement of the clip 204 and thus reduce the 
probability of inadvertent release of the archwire 18 in the 
labial direction from the slot 16. 

0112. As is shown best in FIG. 11A, a clip stop 216 may 
extend in a gingival direction from the Support Surface 212 
and in a mesial direction from distal guide 56. The stop 216 
may be in a near-contact relation with the clip 204 when the 
clip 204 is inserted into the bracket body 202, in a similar 
manner as the clip 14 and bracket body 12 shown in FIG. 1, 
described above. In this regard, there may be a gap between 
the bracket body 202 and the clip 204 at select locations, for 
example, between the clip stop 216 and the body 202. As 
described below, the stop 216 may provide a load-carrying 
contact point between the clip 204 and the bracket body 202 
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when clip 204 is deflected due to an archwire pushing in the 
labial direction on the clip 204. Although not shown, it will be 
appreciated that in addition or as an alternative to the position 
and orientation of the clip stop 216 above, the clip stop 216 
may extend from the distal direction from the mesial guide 
54. 

0113. Additionally, as shown in FIGS. 11A and 12, in one 
embodiment, the support 208 may extend labially from the 
slot 206 toward the slot 210 and extend gingivally from the 
support surface 212. The support 208 may terminate at a 
labial level that provides a second clip stop 218. The second 
clip stop 218 may extend to a greater gingival distance than 
the clip stop 216. Advantageously, the greater extension in the 
gingival direction may aid in both insertion and maintenance 
of the clip 204 in the bracket body 202. The clip stops 216, 
218 may each provide load-carrying contact points with the 
clip 204 as set out below. 
0114 With reference now to FIGS. 10, 11A, and 13A, the 
resilient ligating clip 204 is configured to slidably engage the 
labial slot 210 and the lingual slot 206. As such, the clip 204 
includes a lingual clip portion 220 and a labial clip portion 
222 extending from a gingival clip portion 224 generally in 
the same direction. The clip 204 may be generally U-shaped, 
as shown in FIG. 13A. In this regard, the lingual clip portion 
220 is insertable into the lingual slot 206 while the labial clip 
portion 222 is insertable into the labial slot 210. 
0.115. In addition, the clip 204 may comprise a superelastic 
metal alloy as set forth above with respect to clip 14. Further, 
in one embodiment, the respective stiffnesses of the clip 
portions 220, 222, 224 may differ, similar to that described 
above with respect to clip 14. By way of example, the gingival 
clip portion 224 may be more stiff than either of the lingual 
clip portion 220 or the labial clip portion 222, which may be 
about the same stiffness. The stiffness of the clip 204 may be 
one factor in the amount that the clip 204 deflects while 
retaining the archwire in the archwire slot 16. 
0116. The clip 204 is movable between an opened position 
and a closed position. When the clip 204 is in the closed 
position, as shown in FIG. 9, the labial clip portion 222 
extends over the archwire slot 16 and inhibits inadvertent 
removal of the archwire 18 therefrom. In one embodiment, as 
set forth in detail below, the lingual clip portion 220 cooper 
ates with the bracket body 202 to secure the clip 204 in at least 
the closed position. 
0117. In addition and in one embodiment, and with refer 
ence to FIG. 13B, a projection 226 may define at least a 
portion of the lingual clip portion 220 and the gingival clip 
portion 224. And, the lingual clip portion 220 and the gingival 
clip portion 224 may further include an alignment member 
230 separated from the projection 226 by a U-shaped cutout 
232. As shown, the U-shaped cutout 232 may extend through 
the gingival clip portion 224 to the labial clip portion 222 and 
may be configured to cooperate with the support 208 such that 
the alignment member 230 and the projection 226 straddle the 
support 208, as set forth above and shown in FIG. 9. 
0118. In one embodiment, and with reference to FIGS. 10 
and 11A, the U-shaped cutout 232 allows the alignment mem 
ber 230 and projection 226 to slidably engage one or both 
sides of the support 208 thereby keeping the clip 204 from 
twisting relative to the bracket body 202 particularly as the 
clip 204 is moved between opened and closed positions. It 
will be appreciated that the positions of the projection 226 and 
the alignment member 230 are not limited to those shown in 
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the figures, as the projection 226 and alignment member 230 
may be interchanged and retain their respective functions. 
0119) Additionally, as shown in FIGS. 13A and 13B, the 
periphery of the clip 204 defines a shoulder 228, much like 
shoulder 70 shown in FIGS. 1, 5A, and 5B. In one embodi 
ment, the periphery of U-shaped cutout 232 defines a second 
shoulder 234 (FIG. 13B) at the apex of the cutout 232 between 
the projection 226 and the alignment member 230. As with 
the shoulder 228, the second shoulder 234 may provide a 
load-carrying contact point between the labial clip portion 
222 and the bracket body 202. 
0120. During treatment and with regard to capturing the 
archwire 18 in the archwire slot 16, when the ligating clip 204 
is in the closed position, as shown in FIG. 9, the labial clip 
portion 222 covers the archwire slot 16, and the projection 
226 and the alignment member 230 straddle the support 208. 
When the archwire 18 is not in contact with the clip 204, the 
clip stop 216 may be in near-contact relation with the shoul 
der 228, the second clip stop 218 may be in near-contact 
relation with the second shoulder 234, and the labial clip 
portion 222 may be in near-contact relation with the mesial 
distal bridge 214. As such, there may be a gap or space 
between the clip stop 216 and the shoulder 228, between the 
clip stop 218 and the second shoulder 234, and/or the labial 
clip portion 222 and the bridge 214. The gap may be a pre 
determined distance and may depend on the stiffness of the 
clip 204, for example, as well as other possible factors. 
0121 Although not shown, in the situation where the arch 
wire 18 pulls labially on the labial clip portion 222 causing it 
to deflect or elastically bend, the bracket body 202 and ligat 
ing clip 204 may be forced into contact with one another. By 
way of example, the bracket body 202 and the clip 204 may 
contact one another between the mesial-distal bridge 214, the 
clip stop 216, and/or the second clip stop 218 on the bracket 
body 202 and the labial clip portion 222, the shoulder 228, 
and/or the shoulder 234, respectively, on the clip 204. These 
contact locations are similar to those shown in FIGS. 6A and 
6B, above. In other words, at positions where there is initially 
no contact between the clip 204 and the body 202, labial 
movement of the archwire 18 may move the labial clip portion 
222 and/or the gingival clip portion 224 lingually into contact 
with the portions of the bracket body 202 that are in close 
proximity. 
0122. As a result, the contact surface area between the clip 
204 and the bracket body 202 may therefore increase when 
loads are imposed on the archwire 18 tending to pull the 
archwire 18 labially. It will be appreciated that it is not nec 
essary that each of the above-mentioned contacts be made, 
rather one or more may occur during deflection of the labial 
clip portion 222. The amount of the deflection may then 
determine the number of contact locations. For example, the 
greater the load imposed on the archwire, the greater the 
number of contact locations between the clip 204 and the 
bracket body 202. By way of further example, along similar 
lines, when multiple contacts are generated by deflection of 
the labial clip portion 222, the contacts between the bracket 
body 202 and the clip 204 may be substantially simultaneous 
or sequential, in which case the order of the contacts may also 
depend on the amount of load placed on the clip 204 by the 
archwire 18. However, in one embodiment, one contact loca 
tion is sufficient to prevent the archwire 18 from inadvertently 
escaping the archwire slot 16. It will further be appreciated 
that contact areas between any or all of the clip stops 216 and 
218 and the mesial-distal bridge 214 may be in addition to 
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other surface contact locations, such as, between the clip 204 
and the bracket body 202 within the lingual slot 206. In one 
embodiment, the clip 204 is capable of contacting the bracket 
body 202 only on the gingival body portion 40 thereof. 
I0123. As introduced above, the clip 204 has an opened 
position and a closed position to allow access to the archwire 
slot 16 and to capture the archwire 18 in the archwire slot 16, 
respectively. In this regard, the clip 204 may be securable in 
one or both of the opened and closed positions. With refer 
ence to FIGS. 15-17, in one embodiment, the bracket 200 
comprises a securing mechanism 246 for securing the clip 
204 in at least the closed position. 
0.124 Similar to the securing mechanism 94 above, the 
securing mechanism 246 includes a receiving member 248 
that cooperates with a locking member 250. Although this 
embodiment is described with the locking member 250 asso 
ciated with the clip 204 and the receiving member 248 asso 
ciated with the bracket body 202, those of ordinary skill in the 
art will recognize that the invention is not so limited. For 
example, although not shown, the locking member 250 may 
be associated with or be coupled to the bracket body 202 and 
the receiving member 248 may be associated with or be 
formed in the ligating clip 204. 
0.125 To this end, and with continued reference to FIGS. 
15-17, the receiving member 248 may include a divider 236 
defined by the bracket body 202 and that separates the lingual 
slot 206 in the gingival body portion 40 into mesial and distal 
portions 206a and 206b (FIG. 11A) and separates the lingual 
slot 206 in the occlusal body portion 42 into mesial and distal 
portions 206c and 206d. The portions 206C and 206d may be 
aligned with and be similar in width to the mesial and distal 
portions 206a and 206b, respectively. The mesial portions 
206a and 206c and distal portions 206b and 206d are config 
ured to slidably receive the projection 226 and the alignment 
member 230, respectively. In this regard, the divider 236 may 
be substantially aligned with the support 208 which may 
guide movement of the clip 204 between opened and closed 
positions. 
0126. In addition, as shown in FIG. 17A, the divider 236 
may be defined by at least three surfaces 238,240, 242 that 
contact portions of the clip 204 when it is moved between the 
opened and closed positions. Surfaces 238,240 and 242 may 
be similar in orientation and shape as the first, second, and 
third surfaces 112, 114, 116 of the receiving member 98 
shown in FIG. 7B, for example. The function of the surfaces 
238, 240 and 242 is described in more detail below in con 
junction with the locking member 250. 
I0127. With reference to FIGS. 13B and 15, the locking 
member 250 may include the L-shaped projection 226 that 
has a first leg 254 and a second leg 256. In the embodiment 
depicted, the L-shaped projection 226 extends distally from 
the gingival clip portion 224 on the mesial side of the clip 204. 
As such, the second leg 256 extends toward the centerline of 
the clip 204. Thus, the second leg 256 extends toward the 
alignment member 230 and is separated therefrom by the 
U-shaped cutout 232. The U-shaped cutout 232 allows the 
second leg 256 to flex away from the alignment member 230 
in the plane of the lingual clip portion 220. The capability of 
the second leg 256 to flex allows the clip 204 to be securable 
to the bracket body 202. 
I0128. In this regard and in one embodiment shown in 
FIGS. 15, 16, 17 and 17A, the second leg 256 defines a 
leading surface 258 that opposes a trailing surface 260. In 
sliding the clip 204 between the opened and the closed posi 
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tions, the leading surface 258 and trailing surface 260 coop 
erate with the divider 236 along surfaces 238,240,242 (FIG. 
17A) to secure the clip 204 in at least the closed position, as 
discussed below. Furthermore, the alignment member 230 
may substantially prevent twisting of the clip 204 in the 
bracket body 202 by sliding along the support 208 and the 
divider 236 as set out above. 

0129. With reference to the exemplary embodiment 
shown in FIGS. 15, 16, and 17, the operation of the securing 
mechanism 246 is depicted in each of the closed, intermedi 
ate, and opened positions of the clip 204, respectively. In 
sliding the clip 204 from the opened position (FIG. 15) to an 
intermediate position (FIG. 16) and to the closed position 
(FIG. 17), the leading surface 258 contacts the divider 236 on 
surface 238. The orientation of the surfaces 258 and 238 at 
contact causes the first leg 254 to deflect away from the 
alignment member 230 when the clip 204 is moved toward the 
closed position. The leading surface 258 and surface 238 may 
each be oriented at an angle relative to the sliding direction of 
the clip 204 to cause the projection 226 to deflect when forced 
into contact with the divider 236. The corresponding angles 
may be approximately equal though it will be appreciated that 
the orientation of the two surfaces may be predetermined and 
relate directly to the amount of force needed to cause the 
projection 226 to deflect and then slide by the divider 236. 
0130. The intermediate position shown (FIG.16) is repre 
sentative of one position of the clip 204 between the opened 
and closed positions where at least a portion of the projection 
226 is deflected by the divider 236. In this position, the 
securing mechanism 246 is not engaged. The clip 204 may, 
therefore, be moved gingivally and/or occlusally over a short 
distance between the opened and closed positions, such as, 
the length of the divider 236, with minimal force. The force 
required to slide the clip 204 once the projection 226 is 
deflected may be less than that force which is required to 
cause the projection 226 to deflect. That is, it may become 
easier to push the clip 204 once the projection 226 is deflected 
by the divider 236. Furthermore, in this position, the stresses 
generated in the projection 226 are temporary, lasting only as 
long the projection 226 is deflected, which is usually as long 
as it takes for the clinician to move the clip 204 between the 
opened and the closed positions. In this regard and in one 
embodiment, the lingual clip portion 220, particularly the 
projection 226 is in a relaxed or unstressed State when the clip 
204 is in the closed and the opened positions. 
0131 With continued reference to FIG. 16, application of 
a sufficient force to cause the clip 204 to move into the closed 
position allows the second leg 256 to move past the divider 
236 into a position shown, for example, in FIGS. 17 and 17A. 
Once the second leg 256 is forced past the divider 236, the 
projection 226 Snaps into a position that places the trailing 
surface 260 in an orientation that interferes with the move 
ment of the clip 204 from the closed position to the opened 
position. This movement of the projection 226 toward its 
undeflected position may be associated with an audible click 
or tactile response which may signal to the clinician that the 
clip 204 is in the closed position. In this position, the securing 
mechanism 246 is engaged and resists unintentional move 
ment of the clip 204 from the closed position, such as toward 
the opened position. Specifically, as shown in FIG. 17A, the 
trailing Surface 260 is in an orientation that creates an inter 
ference fit with the bracket body 202. It is the interference fit 
that restricts the movement of the clip 204 from the closed 
position toward the opened position. For example, the trailing 
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surface 260 is configured to contact the third surface 242 to 
secure the clip 204 in the closed position. As such, any forces 
on the clip 204, particularly forces generated by contact with 
the archwire 18 and that tend to move the clip 204 toward the 
opened position are resisted by contact between the trailing 
surface 260 and third surface 242. 

0.132. Once the clip 204 is in the closed position, a clini 
cian may unlock or disengage the securing mechanism 246 to 
move the clip 204 toward the opened position, for example, to 
exchange an archwire. In one embodiment, a clinician may 
use a tool to apply a torque on the clip 204 of sufficient 
magnitude to cause the securing mechanism 246 to disen 
gage. The clip 204 is then able to slide gingivally in slots 206, 
210. To disengage the securing mechanism 246, in one 
embodiment, the clinician inserts the tool into the tool recep 
tacle 84 (shown in FIG.9). Using the tool to move the clip 204 
from the closed position is similar to that described above 
with regard to the embodiment shown in FIG.1. Upon appli 
cation of a sufficient force to the labial clip portion 222, the 
projection 226 is forced to deflect away from the alignment 
member 230 around the divider 236. Once the projection 226 
is deflected, the clip 204 may then be moved to the opened 
position. It will be appreciated the shapes of one or both 
surfaces of the trailing surface 260 and the receiving member 
248 cooperate to resist forces that move the clip 204 to the 
opened position of up to a certain predetermined magnitude. 
At a predetermined threshold force, the projection 226 will 
deflect transversely such that the second leg 256 clears the 
surface 242 and slides along the divider 236 at surfaces 240 
and 238. It will be appreciated that the predetermined thresh 
old force is greater than those forces that are normally 
encountered during treatment or during mastication and may 
beachievable through the use of a tool in cooperation with the 
tool receptacle 84. 
0.133 Additionally, in one embodiment of the invention 
shown in FIGS. 9, 12, and 15, the bracket body 202 includes 
a pad 270. The pad 270 is similar to the pad 32 in that it defines 
a bonding base that is configured to be secured to the Surface 
of the tooth and may be coupled to the bracket body 12 as a 
separate piece or element, or alternatively may be integrally 
formed with the bracket body 202. In one embodiment, 
shown in FIG. 14, the tooth contact surface of the pad 270 
may have a raised border 272 that extends the circumference 
of the lingual surface of the pad 270. The raised border 272 
defines a recess 274 and provides a surface that is configured 
to bond the bracket body 202 to a tooth surface. The recess 
274 is configured to allow the surface thereof to be laser 
etched such that the border 272 remains unaffected by the 
laser-etching process. Such processes are known in the art 
according to U.S. Publication Nos. 2006/0166158, 2006/ 
0163774, and 2006/0166159, which are incorporated by ref 
erence herein in their entireties. It will be appreciated that the 
byproduct or ejected material from the laser etching process 
does not interfere with or change the surface of the border 
272. Consequently, the border 272 allows the surface within 
the recess 274 to be prepared without affecting the accuracy 
of the tooth contact surface defined by the border 272. 
0.134. In one embodiment, as shown in FIG.9, the bracket 
body 202 may further include a gingival extension 276 that 
projects from the gingival body portion 40 lingually of the 
lingual slot 206. The gingival extension 276 may extend 
gingivally and may be flush with the periphery of the pad 270. 
Thus, the gingival extension 276 may be supported by the pad 
270 along its length. In one embodiment, as shown in FIG. 
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11A, the lingual-most surface of the slot 206 and the gingival 
extension 276 may be substantially coplanar. By this configu 
ration, the clip 204 may find additional structural support 
when it is in the opened position. That is, when the clip 204 is 
moved or slid to the opened position, the gingival extension 
276 contacts the lingual clip portion 220 thereby supporting 
the clip 204 in the lingual direction. The gingival extension 
276 may thereby prevent the clip 204 from tipping lingually 
when in the opened position, avoiding the possibility that the 
labial clip portion 222 slides off of the second clip stop 218 or 
otherwise disengages from the bracket body 202. In such a 
case, the clinician may be required to reset the labial clip 
portion 222 on the second clip stop 218 before the clip 204 
may be reinserted into the labial slot 210. In this manner, the 
gingival extension 276 may advantageously reduce the time 
required for the clinician to change archwires as the gingival 
extension 276 may reduce the likelihood that the clip 204 
becomes twisted in the slot 206 or disconnected from the 
bracket body 202. 
0135 With reference to FIGS. 9, 11A, 11B, and 12, in one 
embodiment, the bracket body 202 further includes a gingi 
val-occlusal extending bore 290, which is similar to the bore 
90 shown in the exemplary embodiment of FIG.1. However, 
as shown, the bore 290 may be generally coplanar with the 
slot 206 (FIG. 12). In one embodiment, one side of the bore 
290 or a majority thereof may beformed by the clip 204 upon 
its insertion. This is shown in FIG. 11A in which the distal 
portion 206b of the lingual slot 206 is open to the bore 290. In 
this regard, the bore 290 is not fully formed until the clip 204 
is inserted into the bracket body 202. That is, one portion of 
the bore 290 is formed by the alignment member 230 of the 
clip 204 when it is inserted into the slot 206b. Advanta 
geously, a configuration in which one side of the bore 290 or 
a portion thereof is formed by the clip 204 may reduce the 
overall size of the bracket body 202. That is, the configuration 
may save space though without loss of the functions set out 
herein. Although the bore 290 may not be fully formed until 
the clip 204 is inserted into the slot 206, it will be appreciated 
that an auxiliary device (not shown) may be inserted prior to 
or following the insertion of the clip 204. The auxiliary device 
may even be used during treatment though the clip 204 may 
not be initially used. It will be appreciated, however, that the 
bore 290 may be fully defined by the bracket body 202. 
0136. In yet another alternative, the bracket body 202 may 
define all sides of the bore 290, but only along a portion of the 
length of the bore 290. For example, where the slot 206b is 
closed at the occlusal end thereof (i.e., the slot 206b is a blind 
bore), as shown in FIG. 11B, the bracket body 202 forms four 
sides of the bore 290. 

0137 Inaccordance with an alternative embodiment of the 
invention and with reference to FIGS. 18 and 19 in which like 
reference numerals refer to like features in the figures set forth 
above including, for example, FIGS. 9 and 10, a bracket 300 
includes a bracket body 302 and a resilient ligating clip 304 
slidably received therein. The clip 304 is substantially similar 
to the clip 204 shown in FIG. 9. The clip 304 has a closed 
position (shown in FIG. 18), in which the archwire 18 is 
Substantially prevented from inadvertently escaping there 
from during orthodontic treatment and an opened position 
(not shown) in which the archwire 18 may be inserted into and 
removed from the archwire slot 16. The bracket body 302 
differs from the embodiment of bracket body 202 shown, for 
example, in FIG. 9. 
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0.138. In this regard, in one embodiment, the bracket body 
302 includes a pad 306 that is configured to contact and 
facilitate bonding of the body 302 to a tooth surface (not 
shown). Like the pad 270, described above, the pad 306 may 
be a separate piece or element, or alternatively may be inte 
grally formed with the bracket body 302. The pad 306 is 
defined by an upper or labial surface 310, an opposing tooth 
facing surface 312, and an outer periphery 314. 
(0.139. Where the pad 306 is integral with the bracket body 
302, as shown in FIG. 19, a portion of the labial surface 310 
is occupied by the bracket body 302. The labial surface 310 
may therefore be described by labial surface 310a, which is 
visible, and labial surface 310b, which is not visible. The 
labial surface 310b of the pad 306 is determined by extending 
the portion of the labial surface 310a, which extends beyond 
the footprint of the bracket body 302 along one side of the pad 
306, to an opposing portion of the labial surface 310a. As 
shown, the labial surface 310b and the visible labial surface 
310a are continuous. The constructed labial surface 310b 
may therefore be, in essence, an inward interpolation of labial 
surface 310a or a natural extension thereof. This construction 
may be readily observed using three-dimensional models 
generated by commercially available software and utilizing 
tools made available by such software to interpolate a best fit 
line between the opposing visible surfaces 310a. For 
example, in the simplest pad design, where both Surfaces of 
the pad are flat or nearly so, the constructed labial surface will 
also be flat or nearly flat and will be in about the same plane 
as the visible labial surface. 

0140. By way of additional example, in the embodiment 
depicted in FIG. 19, the labial surface 310 is shaped generally 
as an arc, A1. The bracket body 302 is the portion of the 
bracket 300 extending away from the labial surface 310 of the 
pad 306 even though the bracket body 302 may be integral 
with the pad 306. As shown, this includes portions of the 
bracket 300 in the labial direction from A1. The visible labial 
surface 310a is shown extending beyond the occlusal and 
gingival sides of the bracket body 302. The constructed labial 
surface 310b is shown by the dashed line labeled D1. A 
similar construction of the labial surface 310b in the mesial 
distal direction is shown in FIG. 20 where the labial surface 
310b is labeled D2. 

0.141. With reference to the exemplary embodiment 
shown in FIG. 19, the pad 306 includes a border 316 that 
generally extends in the lingual direction and tracks with the 
periphery 314. The border 316 interrupts the tooth-facing 
surface 312 to define a recessed portion 318 in the tooth 
facing surface 312 at the pad 306. Similar to that set forth 
above, the recessed portion 318 may be textured or processed 
by Such a means as to increase the Surface area thereof for 
bonding the pad 306 to the tooth. For example, in one embodi 
ment, the recessed portion 318 is treated with a laser. 
0142. As shown in the exemplary embodiment of FIGS. 19 
and 20, the pad 306 may vary in thickness across its occlusal 
gingival dimension and/or mesial-distal dimension, respec 
tively. Referring to FIG. 19, the tooth-facing surface 312 in 
the recess 318 may also be shaped generally as an arc, A2. As 
shown, the arcs A1 and A2 may have different radii of curva 
ture though it will be appreciated that they may have substan 
tially similar radii. By way of example and not limitation, the 
radius of curvature of A1 in FIG. 19 is greater than the radius 
of curvature of A2. The thickness, T1, of the pad 306 may then 
be defined as being the distance from the labial surface 310 
(i.e., the visible labial surface 310a or the constructed labial 
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surface 310b according to that described above) to the tooth 
facing Surface 312 as measured along a line that is perpen 
dicular to a tangent constructed at a point on either of the 
tooth-facing surface 312 or the labial surface 310a, 310b (i.e., 
a perpendicular distance between arcs A1 and A2). As such, 
the perpendicular line intersects both the labial surface 310 
and the tooth-facing surface 312. 
0143. In FIG. 19, as measured according to the procedure 
set forth above, the thickness T1 of the pad 306 may be the 
greatest through the border 316 and then the thickness may 
decrease by an amount approximately equal to the depth of 
the recess 318 at locations immediately adjacent the border 
316. Along the remaining portion of the tooth-facing Surface 
312 toward the center region of the bracket 302, the thickness 
T1 of the pad 306 may gradually decrease. The thickness, T1, 
may then gradually increase away from the center region 
toward the opposing side of the pad 306. 
0144. Similarly, with reference to FIG. 20, the thickness of 
the pad 306 in the mesial-distal direction may also be the 
distance between two arcs constructed by fitting the labial 
surface 310a, 310b and by fitting the tooth-facing surface 
312. Thus the thickness T2, determined in a similar manner as 
T1, of the pad 306 from the mesial side of the pad 306 to the 
distal side of the pad 306 may have a similar transition, for 
example, from being relatively thick, to being relatively thin, 
and back to being relatively thick. It will be appreciated that 
it is not necessary that the pad 306 thickness variation in the 
mesial-distal direction be similar to the thickness variation in 
the occlusal-gingival direction. For example, the thickness of 
the pad 306 is one direction, along a mesial-distal orgingival 
occlusal cross-sectional plane may be substantially constant 
but the thickness variation in the other direction, along a 
gingival-occlusal or mesial-distal cross-sectional plane may 
vary as set forth above. 
(0145 With reference to FIG. 18, in one embodiment, the 
bracket body 302 includes agingival extension322, similar to 
the gingival extension 276 shown in FIG. 9. However, the 
extension 322 may not extend to or be flush with the gingival 
periphery of the pad 306. Thus, a portion of the labial surface 
310 of the pad 306 is exposed along agingival portion thereof. 
The exposed portion may appear as a ledge 330 and provides 
a reference surface from which to construct the labial surface 
310b of the pad 306 from the gingival side to the occlusal side 
thereofas set forth above with reference to FIG. 19. 

0146 The bracket body 302 may further include a bore 
390, shown in FIGS. 21A and 21B, that passes through the 
bracket body 302 and opens to the gingival and occlusal sides 
thereof. As with the bore 290, the bore 390 is configured to 
accept an auxiliary device. Further, the bore 390 may have 
one side or a portion thereof open to the slot 206, for example, 
slot 206b. It will be appreciated that the thickness variation of 
the pad 306 may be adjusted such that the pad 306 does not 
formany portion of the bore 390 as shown in FIGS. 19, 21A, 
and 21B. The bore 390 may therefore be contained com 
pletely within the bracket body 302. This may be accom 
plished by adjusting the tooth-facing surface 312 and the 
labial surface 310 of the pad 306 and the thicknesses T1, T2 of 
the pad 306 to orient the archwire slot 16 in a predetermined 
location relative to the bracket body 302 while forming the 
bore 390 within the bracket body 302. 
0147 Inaccordance with an alternative embodiment of the 
invention and with reference to FIGS. 22-28 in which like 
reference numerals refer to like features in FIGS. 1-21B, a 
bracket 400 includes a bracket body 402 and a resilient ligat 
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ing clip 404 slidably received therein. The bracket body 402 
and clip 404 may differ in some respects from the embodi 
ments set forth in FIGS. 1-21B above. These differences will 
be described below. However, the bracket 400 may be capable 
of retaining an archwire in the archwire slot 16 in a similar 
manner as brackets 10, 200, and 300, and the clip 404 may be 
securable or lockable within the bracket body 402 in at least 
the closed position, as described above. 
0148 With reference generally to FIGS. 22, 23, and 24, 
the bracket body 402 includes gingival and occlusal body 
portions 406,408 that are separated by the archwire slot 16. In 
the exemplary embodiment depicted and with reference spe 
cifically to FIGS. 23 and 24, the body portions 406, 408 
collectively include a lingual slot 410, and the body portion 
406 additionally includes a labial slot 412, all similar to those 
disclosed above, for example, slots 410 and 412 are similar in 
function to slots 206 and 210, respectively. In this regard, the 
slot 410 is divided by a support 414 into mesial and distal 
portions 410a, 410b. As shown in FIG. 23, the relative posi 
tions of the support 414 and slots 410 and 412 may be differ 
ent from those described above. For example, the features of 
the bracket body 402 may be located on the opposing side as 
compared bracket bodies disclosed above. Specifically, and 
by way of example and not limitation, the portions 410a, 410b 
may be located toward the distal side 28 of the bracket body 
402 rather than the mesial side 26 of the bracket body as is 
shown for example in FIG. 11A. Further in this regard, the 
bracket body 402 may include agingival-occlusal extending 
bore 416. Although, as shown, the bore 416 may be located on 
the mesial side 26 of the bracket body 402 rather than the 
distal side 28, as shown in FIG. 11A. Other features may also 
be similarly relocated. For example, in one embodiment, a 
clip stop 418, similar to, for example, clip stop 216, may be 
located against the mesial guide 54 rather than against distal 
guide 56. It will be appreciated that the arrangement of, for 
example, the slots 410, 412 and the support 414 and/or the 
bore 416 may depend upon the particular tooth for which the 
bracket 400 is intended to be used such that the bracket 400 
may function similar to brackets 10, 200, and/or 300 
described above. 

0149. In addition, and with reference to FIGS. 22, 23, and 
26, the body portion 406 may include a bridge 420 extending 
mesial-distally across the portion 406. The bridge 420 
depicted may have a different configuration than other 
bridges disclosed herein. Generally, the configuration of the 
bridge 420 may ease access to the clip 404 where such access 
is desired. For example, there may be tooth positions where 
facilitating access to the clip 404 or to the gingival side 24 of 
body 402 generally is advantageous, such as, to speed instal 
lation of an archwire at locations where access is limited. 
Specifically, for example, unlike the bridge 214 shown in 
FIG. 10, the bridge 420 is relatively narrow. By reducing the 
gingival-occlusal width of the bridge 420, the clip 404 may be 
more easily accessed. For instance, a clinician may prefer to 
move the clip 404 to the closed position with one finger while 
holding an archwire in the archwire slot 16. Reducing the 
width of the bridge 420 may allow a clinician’s finger to 
more-fully contact the clip 404 during the entire movement of 
the clip 404 to the closed position. That is, the clinician may 
be better able to seat the clip 404 in the closed position with 
their finger, as opposed to using a tool, with this configura 
tion. In this manner, the clinician may better feel, as opposed 
to hear, the clip 404 lock in the closed position, though it will 
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be appreciated that the clinician may both feel and hear the 
clip 404 lock into the closed position. 
0150. With reference to FIGS. 22, 24, and 26, other dif 
ferences between the bracket body 402 and previous bracket 
bodies, may include an internal rib 422. As shown, the inter 
nal rib 422 may divide a tool receptacle 424 into mesial and 
distal receptacles 424a, 424b. Thus, the function of the rib 
422 may be similar to the rib 86, shown in FIG.1. The rib 422 
may, however, extend to near the labial side 30 of the bracket 
body 402. For example, the rib 422 may be flush with the 
labial side 30 and form a portion thereof. In one embodiment, 
as shown in FIGS. 22 and 24, the rib 422 is flush and forms a 
Surface portion or an extension of an alignment marker 425. 
0151. It will be appreciated that the labial height of the rib 
422 as compared to rib 86, which lies below or recessed from 
the labial side 30 of the bracket body 12 of FIG. 1, may be 
advantageous. For example, the extended rib 422 may pro 
hibit debris and foreign objects from entering the tool recep 
tacle 424 and becoming lodged therein or inadvertently 
releasing the clip 404 from a secured, closed position. By way 
of further example, the rib 422 may be additionally advanta 
geous when the bracket 400 is used on a specific tooth in the 
mouth. For example, when the bracket 400 is mounted to an 
anterior tooth, which may be more easily accessible to the 
patient, the rib 422 may prevent the patient from inserting a 
fingernail into the tool receptacle 424 and inadvertently or 
intentionally moving the clip 404 to an opened position, 
which may release the archwire 16. In other words, it may 
prevent a patient, such as, a child, from absentmindedly play 
ing with the bracket 400 by opening and closing the clip 404, 
and possibly damaging or destroying the clip 404 or a portion 
of the bracket body 402 in the process. 
0152. Additionally, the bracket 400 may include a pad 
426, which may be similar to other pads disclosed herein. 
With reference to FIGS. 23-25, the pad 426 may be more 
uniformly thick as compared to the pad 306 shown in FIG.20, 
for example. In this regard, the configuration of the pad 426 
may depend on the specific tooth to which the bracket 400 is 
to be bonded. For example, the curvature of the pad 426 may 
depend on the “in-out, among other possible prescription 
variables, of the bracket for that location. Thus, the specific 
design of pad 426 may vary and may include one or more 
features of the pads 32,270,306 or other features that depend 
on the specific patient. 
0153. With continued reference to the exemplary embodi 
ment shown in FIG. 27, the pad 426 includes a tooth-facing 
Surface 428, which may be non-planar. For example, as 
shown, the tooth-facing surface 428 may include a border 
430, which may be similar to border 316, shown in FIG. 20. 
The border 430 may encircle a recessed portion 432 which 
may include Surfaces that are distanced from the tooth Surface 
when the bracket 400 is bonded thereto. Thus, the recessed 
portion 432 may define a space when the bracket 400 is 
bonded to the tooth. The space may be filled with an adhesive 
or cement material for securing the bracket body 402 to the 
tooth. 

0154 Furthermore, as shown in FIG. 27, the recessed por 
tion 432 may define one or more pegs 434. By way of 
example, the peg 434 may have an orthogonal periphery, for 
example, a square periphery, though the periphery is not 
limited thereto as other peripheries (e.g., round, triangular, 
irregular etc.) are also contemplated. In addition, when there 
are multiple pegs 434, each may have the same periphery, 
though each may be different. The peg 434 may extend to the 
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same lingual plane as the border 430 such that the void space 
formed in conjunction with the tooth surface may be formed 
by the border 430 and one or more pegs 434 and the tooth 
Surface. 
0.155. In addition, the recessed portion 432 may further 
include a treated surface 436. As introduced above, a laser or 
other stream of energy may be used to roughen portions of the 
pad 426 during the manufacturing process thereof. In this 
instance, the pad 426 and possibly the bracket body 402 may 
be formed by an injection molding process. This may be, for 
example, a CIM operation or a MIM operation as are known 
in the art and set forth above. Such processes produce green 
bodies, which are generally solid shapes made of ceramic or 
metal particles held together by a binder. The binder is gen 
erally an organic compound, such as, a thermoplastic poly 
C 

0156 Briefly, this process may include injecting a heated 
mixture of the particles and binder into a mold. Following 
cooling, the mixture hardens sufficiently to be handled. The 
shaped, cooled mixture may be referred to as a “green body' 
or an “unsintered body” or being in the “green state.” Subse 
quent processing, including a sintering process, removes the 
binder and produces a final product. In this regard and in one 
embodiment of the invention, during the manufacturing of the 
pad 426 and while the pad 426 is in the green-state, the 
tooth-facing Surface 428 may be exposed to a laser beam or 
other energy source. 
0157. Further, in this regard, according to one embodi 
ment of the invention, a laser beam may be scanned over a 
portion of the tooth-facing surface 428 while it is in the green 
state. This may be referred to as “laser etching.” Exemplary 
lasers capable of producing the laser beam include those 
made by Videojet of Wood Dale, Ill., and KEYENCE Corpo 
ration of America of Itasca, Ill. Scanning may include expos 
ing selected portions of the surface 428 when in the green 
state to the laser beam to produce the treated surface 436. 
Exposure of the tooth-facing surface 428 of the pad 426 in the 
green-state to a laser beam may result in melting, vaporizing, 
and/or burning of the binder exposed without significantly 
melting or point sintering the particles. As a result, Surface 
particles in regions in which the binder is melted, vaporized, 
and/or burned are removed. Particles not originally exposed 
and which may initially reside in the interior of the green body 
are then exposed by the removing process. 
0158. By way of example, and with reference to FIGS. 27 
and 27A, the selected portions of the surface 428 may be 
configured as a first set of individual lines 438 that may be 
arranged in a pattern, P, which at least partly defines the 
border 430 and/or the peg 434 in the pad 426. Multiple pat 
terns may be utilized to define the border 430 and/or the peg 
434. In addition, while a “line' is referred to herein, it will be 
appreciated that the line has width W1 as well as length such 
that scanning the laser beam along the line, L, includes expos 
ing a predefined area of the tooth-facing surface 428 to the 
laser beam. 
0159. The arrangement of the lines in the pattern may 
determine the desired surface features of the treated surface 
436. In one embodiment, the predetermined lines, L, in the 
pattern, P. may not overlap as shown in FIG.27A. That is, the 
treated surface 436 may be configured such that the adjacent 
lines in the first set of lines 438 do not overlap. This may 
include placing a preselected distance or land width, Z1. 
between the lines 438. For example, as shown in FIG. 27A, 
the pattern may include parallel lines spaced apart by up to 
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about 0.020 inches and by way of further example, may be 
spaced apart from about 0.001" to about 0.015" and from 
about 0.005" to about 0.012". As such, the lines of the laser 
beam exposed material may be separated by an amount that 
approximates the land width Z1. 
(0160. Further, with reference to FIG. 27B, the pattern P 
may further include a second set of lines 440 that are trans 
verse to the first set of lines 438. In one embodiment, the 
second set of lines 440 is nearly perpendicular to the first set 
oflines 438 though embodiments of the present invention are 
not limited to perpendicular. While two sets of lines 438, 440 
are shown and described, it will be appreciated that the pattern 
P may include multiple additional sets of lines. As with the 
first set of lines 438, the individual lines in the second set of 
lines 440 may be spaced apart from one another such that they 
do not overlap one another. Accordingly, a width or land of 
material, Z2, of unexposed material may separate the indi 
vidual lines in the second set from one another. Portions of the 
exposed material of the second set of lines 440 may, however, 
overlap the exposed material of the first set of lines 438. 
Overlap between the first set of lines 438 and the second set of 
lines 440 is shown by way of example at arrow 442. The 
particles found in area of the tooth-facing surface 428 
exposed according to the first and second sets of lines 438, 
440 are removed to expose other particles underneath the 
removed particles. FIG. 27C depicts an exemplary treated 
Surface on a pad in the green state. 
(0161. With continued reference to FIG. 27B, the regions 
of the tooth-facing surface 428 which remain after removal of 
material may appear as a plurality of posts 444. By way of 
example only, the posts 444 may appear as Stalagmite-type 
structures or other columnar-type structures. It will be appre 
ciated that the configuration of the posts 444 may depend on 
the land width Z1, Z2 between the lines in the first set of lines 
438 and/or the second set of lines 440, respectively. However, 
the posts 444 are many times Smaller than the pegs 434 (for 
example, as shown in FIG. 27C). By way of example only, the 
peg 434, when present, may be at least about 5 times the size 
of any single post 444, and by way of additional example, the 
peg 434 may be at least about 8 times or at least about 10 times 
the size of any single post 444. 
0162 The exemplary posts 444, shown for example in 
FIG. 28, have a cone-shaped columnar structure. The dimen 
sions of the posts 444 may be, for example, between about 
100 um and about 140 um at the base and between about 70 
um and about 90 um in height, though embodiments of the 
invention are not so limited as other dimensions of posts 444 
may be suitable. By way of specific example, the posts 444 
shown in FIG. 28 measure about 116 um, about 133 um, and 
about 124 um in width at the base thereof. The posts 444 
measure 81 um, 83 lum, and 124 um, respectively, in height. 
0163. In one embodiment, following treating the tooth 
facing Surface 428 in the green, unsintered State by exposing 
the surface to a laser beam to create treated surface 436, as set 
forth above, the pad 426 and bracket body 402, where appli 
cable, may be subject to a de-binding process whereby the 
binder is removed. The de-binding process may include heat 
ing the green body to a temperature Sufficient to decompose 
the binder as is known in the art. Following de-binding, a 
sintering process may be used to produce the pad 426. Sin 
tering processes are known in the art and may include heating 
the de-bonded pad to a temperature sufficient to cause diffu 
sion between the particles in the body. Generally, sintering 
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may cause a decrease in the dimensions and is generally 
accompanied by an increase in density of the part. 
0164. In one embodiment, following de-binding and sin 
tering, where applicable, the sintered pads and/or bracket 
bodies may be subject to one or more finishing operations. As 
is known, finishing operations generally include those that 
improve the aesthetic appearance of the parts. One finishing 
operation that may be utilized in the manufacturing of orth 
odontic brackets, particularly metallic orthodontic brackets, 
is tumbling. Tumbling may be utilized to remove residue from 
the surfaces of the brackets and may deform the posts 44 by 
impact between the media and posts 444. That is, tumbling 
may make the brackets shiny. In this regard, tumbling may 
include the use of tacks or tumbling media, water, and pumice 
that, together with the brackets, are introduced into a tum 
bling apparatus. Such apparatuses may include those that 
rotate or roll. Such as, a barrel, to cause the brackets and other 
media to move relative to one another. By way of example, 
rotating a barrel containing the brackets of 17-4 stainless Steel 
and media, as set out above, at about 185 rpm for 15 minutes 
polishes the brackets and results in an improved, more aes 
thetic appearance. 
0.165. In one embodiment, the tumbling operation may 
further include one or more additional processes, for 
example, cleaning and burnishing the brackets. In this regard, 
a chemical polishing agent may replace the pumice intro 
duced in the tumbling operation described above, for 
example, Chemcid 2509 from Chemetall Americas of New 
Providence, N.J., may be used to in one or both of the cleaning 
and burnishing operation. 
(0166 With reference to FIGS. 29A and 29B, the posts 444 
produced during the Surface treatment described above may 
be deformed, such as by tumbling. As shown in FIG.29A, the 
deformation of the posts 444 may result in mushroom-like 
structures 446. The structures 446 may measure roughly the 
same along the base dimension as the posts 444 disclosed 
above. However, the height of the structures 446 may be less 
than the posts 444 by between about 10% and about 80%, and 
by way of additional example, between about 30% and about 
60%. The height of the structures 446 may measure between 
about 40 um and about 70 um, though it will be appreciated 
that the height of the structures 446 is dependent on the height 
of the posts 444. Furthermore, the top-most dimension of the 
structures 446 may measure or be greater than or less than the 
base dimensions set out above. By way of example, the struc 
tures 446 may measure between about 70 um and about 120 
um though this dimension will depend on the pattern Pused to 
remove unsintered material from the tooth-facing Surface 
428. 

(0167. With continued reference to FIGS. 29A and 29B, the 
structures 446 may include undercuts 448 (shown best in 
FIGS. 29B and 29C). Not being bound by theory, the under 
cuts 448 may be the result of deforming the posts 444. In one 
embodiment, one or more of the finishing operations, set forth 
above, are configured to deform the posts 444 after sintering, 
though embodiments of the present invention are not so lim 
ited. The undercuts 448 may measure between about 3 Lum and 
about 10 um deep from the outermost edge of the structure 
446 to the narrowest portion of the structure 446. The under 
cut 448 may be positioned proximate the Surface nearest to 
the tooth surface when the pad is installed thereon. However, 
the undercut 448 may be positioned between about 10um and 
about 40 um from the surface nearest to the tooth surface. 
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0.168. In addition, the treated surface 436 may include a 
plurality of microscopic features 450. The microscopic fea 
tures 450 may be at least about 20% smaller than the struc 
tures 446, though the microscopic features 450 may measure 
at most about 10% of the size of the structures 446. By way of 
further example, the microscopic features 450 may measure 
on the order of the same size as the particles mixed with the 
binder, as described above, or slightly (about 10% to about 
20%) smaller due to the laser treatment and/or sintering 
operation. By way of example, the microscopic features 450 
may measure between about 1 um and about 15um. As shown 
in FIG.29B, the microscopic features 450 may measure about 
2 um, about 3 um, about 5um, about 6 Lim, and about 10 Lum. 
It will be appreciated that the structures 446 and/or the micro 
scopic features 450 may enhance the bonding of the pad 426 
with the tooth surface by increasing the surface area for 
bonding to the bracket. Moreover, it will also be appreciated 
that the undercuts 448 may also enhance the bonding with the 
tooth surface and that each of the features may be controlled 
by changing the pattern P on the treated surface 436. In one 
embodiment, the pattern on the treated surface 436 depends 
on the tooth surface to which the pad 426 is to be bonded. 
Particular patterns may tailor the Surface bonding character 
istics of the pad to a specific tooth. Advantageously, the 
pattern allows the pad to be customized for a tooth and/or 
patient. 
(0169. With reference to FIGS. 22 and 30, the clip 404 may 
be similar to the clips 14, 204, and 304 in one respect or 
another. For example, similar to clips 204 and 304, clip 404 is 
configured to slidably engage the slots in the bracket body. As 
shown in the FIG. 22, the clip 404 is configured to engage 
slots 410, 412 in the bracket body 402. In this regard, the clip 
404 may be similarly shaped, for example, with a lingual clip 
portion 452 and a labial clip portion 454 extending from a 
gingival clip portion 456 as well as including other features 
described above in whole or in part. 
0170 The bracket 400 may include a securing mechanism 
similar to the securing mechanism 246, described above. As 
such, the bracket 400 may include a receiving member that 
cooperates with a locking member. With reference to FIGS. 
22 and 30, a locking member 470 may be associated with or 
be formed in the ligating clip 404. In this regard and in one 
embodiment, the lingual clip portion 452 and the gingival clip 
portion 456 may include an L-shaped projection 458 and an 
alignment member 460 (shown in phantom line) each having 
similar function as the projections and alignment members 
set out above. With reference to FIG. 30, the projection 458 
has similar functions as set forth above with regard to, for 
example, projection 226 of FIG. 13B. In this regard, the 
projection 458 may include a first leg 462 and a second leg 
464 extending transverse to the first leg 462. Further, the first 
leg 462 may include a first Surface 466 and a second Surface 
468. Each of the surfaces 466, 46.8 may contact the bracket 
body 402 in a similar manner as set forth above such that the 
clip 404, when moved to the closed position and from the 
closed position, contact the bracket body 402. Although not 
shown, rather than having the projection 458 and the align 
ment member 460 arranged as shown, the clip 404 may 
include two projections 458. That is, a second projection (not 
shown would replace the alignment member 460. This may be 
particularly advantageous for a bracket to be used on a molar 
tooth. 

(0171 As shown in FIG.30 and introduced above, the first 
surface 466 and the second surface 468 may contact surfaces 
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of a receiving member (not shown) of the bracket body 402 to 
allow the clip 404 to be secured in at least the closed position. 
The configuration of the first surface 466 and/or the second 
surface 468 may be changed to increase or reduce the force 
required to close and/or open the clip 404, respectively. Spe 
cifically, as shown in FIG. 30, the second surface 468 may be 
tapered relative to a normal constructed at the intersection of 
the first leg 462. It will be appreciated that tapering the second 
surface 468 in this direction may reduce the force required to 
open the clip 404 from the closed position. 
0172. While the present invention has been illustrated by a 
description of various preferred embodiments and while 
these embodiments have been described in some detail, it is 
not the intention of the inventor to restrict or in any way limit 
the scope of the appended claims to Such detail. Additional 
advantages and modifications will readily appear to those 
skilled in the art. The various features of the invention may be 
used alone or in any combinations depending on the needs 
and preferences of the user. 
What is claimed is: 

1. An orthodontic bracket for coupling an archwire with a 
tooth, comprising: 

a bracket body that is adapted to be mounted to the tooth 
and that includes an archwire slot, and 

a U-shaped ligating clip that is slidably engageable with the 
bracket body between an opened position and a closed 
position, the U-shaped ligating clip being asymmetric 
about a centerline defined by a midpoint between a 
mesial-most edge and a distal-most edge of the 
U-shaped ligating clip. 

2. The orthodontic bracket of claim 1, wherein the 
U-shaped ligating clip includes a first clip portion that is 
configured to extend across the archwire slot when the 
U-shaped ligating clip is in the closed position and a second 
clip portion that extends in the same direction from a third clip 
portion, the first clip portion defining the midpoint, a center 
line of the second clip portion being offset from the midpoint. 

3. The orthodontic bracket of claim 2, wherein a shoulder 
produces the offset between the second clip portion and the 
midpoint, the shoulder being configured to be clear of the 
bracket body when the U-shaped ligating clip is in the closed 
position, and when an archwire deflects the first clip portion 
away from the archwire slot, the shoulder contacts the bracket 
body. 

4. The orthodontic bracket of claim 2, wherein the second 
clip portion is bifurcated. 

5. The orthodontic bracket of claim 2, wherein the second 
clip portion includes an alignment member separated from an 
L-shaped projection by a cutout, the L-shaped projection is 
deflectable in a plane that includes the alignment member 
when the resilient ligating clip is between the opened position 
and the closed position. 

6. The orthodontic bracket of claim 2, wherein the bracket 
body further includes a clip slot and a bore that each extends 
through the bracket body between the archwire slot and the 
tooth when the orthodontic bracket is placed on the tooth and 
a Support Surface that is open to the archwire slot. 

7. The orthodontic bracket of claim 6, wherein at least a 
portion of the second clipportion is configured to format least 
a portion of one sidewall of the bore when the U-shaped 
ligating clip is inserted into the clip slot. 
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8. The orthodontic bracket of claim 7, wherein the bracket 
body further includes a clip receptacle for receiving a free end 
portion of the first clip portion when the resilient ligating clip 
is in the closed position. 

9. The orthodontic bracket of claim 8, wherein the bracket 
body further includes a tool receptacle that is open to the clip 
receptacle and has an internal rib that divides the tool recep 
tacle into two portions, the tool receptacle being adapted to 
receive the end of a tool for forcibly engaging the resilient 
ligating clip when the clip is in the closed position. 

10. An orthodontic bracket for coupling an archwire with a 
tooth, comprising: 

a bracket body that is adapted to be mounted to the tooth 
and that includes an archwire slot and a clip slot that 
extends through the bracket body between the archwire 
slot and the tooth when the orthodontic bracket is placed 
on the tooth and that defines a first cam Surface; and 

a U-shaped ligating clip that is slidable within the clip slot 
along a slide path between an opened position and a 
closed position, the first cam Surface lying in the slide 
path so as to be contacted by the U-shaped ligating clip 
before the U-shaped ligating clip reaches the closed 
position, the U-shaped ligating clip being configured to 
deflect when forced into contact with the first cam Sur 
face to move to the closed position. 

11. The orthodontic bracket of claim 10, wherein the 
U-shaped ligating clip further includes a first clip portion and 
a second clip portion that extend generally in the same direc 
tion from a third clip portion, the second clip portion includ 
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ing an alignment member separated from an L-shaped pro 
jection by a cutout, the L-shaped projection deflecting toward 
the alignment member when the L-shaped projection is 
forced into contact with the first cam surface. 

12. The orthodontic bracket of claim 11, wherein the clip 
slot further defines a second surface that is oriented generally 
parallel to the slide path and a third surface that is oriented 
transverse to the slide path, wherein when deflected, the 
L-shaped projection slides in contact with the second Surface 
and then returns towards an undeflected State as the L-shaped 
projection moves passed the third Surface so that the 
U-shaped ligating clip reaches the closed position. 

13. The orthodontic bracket of claim 12, wherein when the 
U-shaped ligating clip is in the closed position, the third 
surface interferes with the L-shaped projection when the 
U-shaped ligating clip is moved toward the opened position. 

14. The orthodontic bracket of claim 13, wherein the 
bracket body further includes a clip receptacle for receiving a 
free end portion of the first clip portion when the resilient 
ligating clip is in the closed position and includes a tool 
receptacle that is open to the clip receptacle, the tool recep 
tacle having an internal rib that divides the tool receptacle into 
two portions, the tool receptacle being adapted to receive the 
end of a tool for forcibly engaging the free end to cause the 
L-shaped projection to contact the third Surface and deflect 
toward the alignment member so that the U-shaped ligating 
clip is movable toward the opened position. 
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