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A targeting device and method enables one or more orth 
odontic elements to be aligned With and bonded onto at least 
one tooth in a predetermined manner. The device is in the 
form of a shell that has, for each tooth With respect to Which 
it is desired to align an orthodontic element, a cavity shaped 
to receive the tooth. Targeting indicators are also provided, 
and are con?gured for enabling the corresponding orthodon 
tic elements to be guided into alignment in the required 
predetermined manner With respect to a tooth that is 
received in a corresponding cavity. 
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DENTAL TARGETTING DEVICE AND METHOD 

FIELD OF THE INVENTION 

[0001] This invention relates to a method and apparatus 
for bonding orthodontic appliances to teeth, in particular for 
enabling such appliances to be precisely positioned With 
respect the teeth. 

BACKGROUND OF THE INVENTION 

[0002] Orthodontics is the branch of dentistry dealing With 
teeth irregularities and their corrections, such as by means of 
braces. The primary purpose of orthodontic treatment is to 
alter the position and reorient an individual’s teeth so as to 
modify or improve their function. Teeth may also be reori 
ented mainly for cosmetic reasons. 

[0003] In orthodontic treatment, as currently practiced, it 
is necessary to af?x various orthodontic components to the 
surfaces of a patient’s teeth. (In this speci?cation, We shall 
only refer to brackets as the orthodontic element or compo 
nent to be anchored on a tooth’s surface, but it is to be 
understood that this is only by Way of example, and the 
invention applies to all other types of orthodontics elements, 
mutatis mutandis, such as for example tubes, springs and 
other appliances.) The location of the bracket on the tooth as 
Well as its orientation is a critical factor in determining the 
direction of movement of the teeth during the treatment, and 
accurate placement may ensure that the teeth are aligned 
With a single bracket bonding treatment. Conversely, less 
accurate placement of brackets may require repeated treat 
ments, including repeated bonding and Wire bending proce 
dures until the ?nal alignment is achieved. 

[0004] Brackets af?xed to teeth surfaces serve to support 
Wires and tensioning springs to exert moments of force 
acting to move the teeth subjected to these forces to a degree 
and in a direction causing the teeth to assume a desired 
posture in the dental arch. 

[0005] In current orthodontic practice, the orthodontist 
decides on a general scheme of placing the brackets on the 
teeth and then attaches each of them to the surface of a tooth, 
in an exact location and orientation previously decided. 
Preparatory to an orthodontic treatment, the orthodontist 
typically prepares a plaster model of the teeth of the treated 
individual and on the basis of such model, the general 
scheme of placement of the brackets can be decided. Also, 
bracket manufacturers typically propose a particular place 
ment position for their brackets, for example that the brack 
ets should be placed Within a certain distance from the 
gingival margin. Such proposals are based on average 
shapes and siZes of teeth. 

[0006] A typical treatment plan includes, among other 
factors, the desired position of each of the force-inducing 
orthodontic implements on the teeth. The placement of the 
brackets on the teeth determines the outcome of the above 
mentioned movements, eg the degree and direction of the 
teeth movements. Any deviation from the planned position 
of the brackets affects the outcome of the treatment. Thus, 
during the process of placing the brackets on the teeth, much 
effort is made to ensure the accurate positioning of the 
brackets in accordance With their desired position as deter 
mined by the treatment plan. 

[0007] The brackets are typically placed on the buccal 
surface of the teeth. At times, it is desired both from a 
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treatment perspective as Well as for reasons of external 
appearance of the individual, to place the brackets on the 
lingual surface of the teeth. HoWever, by current methods it 
is dif?cult to properly position the brackets on the lingual 
surfaces, particularly in vieW of di?iculties in monitoring the 
position during attachment of the brackets. 

[0008] Typically, the folloWing general steps are con 
ducted for properly positioning an orthodontic element such 
as a bracket on a tooth surface, and then ?xing the bracket 
thereto: 

[0009] Step I: The orthodontist brings the element, being 
held by the positioning tool, into proximity of the tooth; 

[0010] Step II: The orthodontist then positions the orth 
odontic element on the tooth surface at the site coinciding 
With its intended position, and disengages it from the posi 
tioning tool. 

[0011] Step III: Finally, the element is af?xed to the 
designated site by a bonding agent. 

[0012] Special tools are sometimes used for placing the 
brackets on the teeth, for example as described in US. Pat. 
Nos. 3,686,762, 4,424,029, 4,478,576 and 6,447,291. 

[0013] Typically, the bonding of the bracket to the tooth is 
achieved by using either chemical adhesives or light curing 
adhesives. Chemical adhesives are typically cured by them 
selves. The curing begins as the adhesive coming in contact 
With the tooth surface is completely cured after some 
self-Working time (typically about 1 to 3 minutes). 

[0014] The dif?culty With manual orthodontic procedures, 
as commonly practiced noWadays, is that they are subject to 
human error. In the ?rst place, it is very hard to place the 
bracket Where it is desired to be located. Another common 
dif?culty relates to the disengagement of the bracket from 
the positioning tool, as this process typically causes a slight 
movement of the bracket on the tooth due to inherent and 
uncontrolled small human movements. 

[0015] This dif?culty is compounded When the orthodon 
tist must place brackets not only on buccal tooth surfaces but 
also on lingual surfaces. With existing methods, it is not easy 
for an orthodontist to properly position brackets on lingual 
surfaces. 

[0016] These dif?culties are obviated in part by methods 
disclosed in US. Pat. No. 6,334,772 and the systems and 
devices disclosed therein to carry out these methods. In a 
preferred method disclosed in this patent, an orthodontic 
element such as a bracket is properly positioned on a tooth 
surface, and then the bracket is ?xed thereto. A video camera 
continuously captures an image of the tooth or the element 
While the orthodontist brings the element into proximity of 
the tooth using a positioning appliance, and a video monitor 
displays a real-time image, together With indicators a?ford 
ing information in regard to the position intended for the 
orthodontic element on the tooth surface. Guided by these 
indicators, the orthodontist then positions the orthodontic 
element on the tooth surface at a site that coincides With its 
intended position, and ?nally, the element is af?xed to this 
site by a bonding agent. 

[0017] In WO 03/092532, a positioning appliance adapted 
to facilitate an orthodontics procedure in Which a bracket or 
other orthodontic component is placed at a desired site on 
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the surface of a tooth and af?xed thereto. The appliance in 
this case comprises a hand-held tubular Wand that has a 
protective sleeve section and a camera section telescoped in 
the sleeve section. A WindoW is mounted at the front end of 
the sleeve section and a ?nger projecting therefrom is 
adapted to hold the bracket at a position abutting the tooth 
surface. A camera is housed in the camera section to capture 
through the WindoW an image of the bracket on the surface 
of the tooth. One or more light sources are housed in the 
camera section, for irradiating the bracket and the tooth 
surface With light detectable by the camera. Additional one 
or more light sources are housed in the camera section and 
are capable of irradiates light at a Wavelength that can cure 
an adhesive used for af?xing the bracket or other orthodontic 
component to the surface of a tooth. 

[0018] A more traditional form of positioning brackets is 
knoWn as indirect bonding, and is based on forming a tray 
of a thermoplastic material over a physical model of the 
teeth on Which the brackets have been positioned using a 
relatively Weak adhesive. The brackets may be positioned 
onto the model in any one of a number of Ways, for example 
as disclosed in Us. Pat. No. 4,812,118. The tray thus 
comprises a negative impression of the teeth model, Which 
is very close-?tting With respect thereto, and also has the 
brackets embedded in position in the tray in their correct 
positions With respect to the model. The tray can then be 
removed from the model, taking With it the brackets in the 
correct relative positions With respect to the negative 
impressions. The tray is then transferred to the intraoral 
cavity of the patient, and When properly ?tted over the 
appropriate arch, presents the brackets in ostensibly the 
correct positions vis-a-vis the teeth. The brackets are simul 
taneously bonded onto the teeth, Which requires all the teeth 
to be dry and pre-etched, and the tray may then be removed, 
leaving the brackets in place. This method is commonly 
practiced, and can be used for both buccal and lingual 
brackets. Most of the preparatory Work is done by a tech 
nician rather than the dentist, and the technique results in a 
shorter installation time than When the brackets are installed 
manually one at a time, but the technician needs to have a 
supply of brackets readily available. On the other hand, 
should one or more of the brackets move during installation, 
or not be ?xed properly onto the teeth, it has to be reset 
manually Without the aid of the tray. In practice, many 
failures occur due to the imperfect ?t betWeen the tray and 
the teeth, resulting in part due to the dimensional differences 
betWeen the plaster model and the actual teeth. 

[0019] Of general background interest, the folloWing ref 
erences disclose tray-based orthodontic methods and 
devices. 

[0020] In Us. Pat. No. 5,971,754 adhesive is provided in 
tWo components, one applied to the teeth and the other to the 
bracket While embedded in the tray. When the tWo compo 
nents come together, a bond forms Within a short time period 
to enable removal of the tray Without signi?cantly changing 
the position of the appliance. 

[0021] In Us. Pat. No. 4,501,554, a second, rigid tray is 
inserted over a ?rst traditional tray that carries the brackets, 
for stablising the seating of the brackets during seating or 
drying of the cement securing the brackets. 

[0022] In Us. Pat. No. 4,360,341, a variation of the 
traditional transfer tray is provided, in Which the brackets are 
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held in the tray by bracket orienting modules, providing 
positioning accuracy of the brackets. 

[0023] In Us. Pat. No. 6,123,544, brackets are held on 
arms that are connected to a transfer tray is provided. The 
arms are aligned With respect to a plaster model of the teeth, 
and the tray is formed over the arms. The arms are slid aWay 
from the model teeth and the assembly is removed from the 
plaster model. The assembly is then placed into the intraoral 
cavity, and the arms are retracted into the tray enabling the 
brackets to contact the teeth at the predetermined positions, 
Where they can be bonded onto the teeth at the contact 
points. As With the traditional indirect bonding technique, 
dimensional inaccuracies betWeen the model and the real 
teeth can lead to inaccurate placement. 

[0024] In Us. Pat. No. 5,975,893, aligner-based therapy 
philosophies and digital imaging/computer-driven rapid pro 
totyping methods are combined, in Which a set comprising 
a plurality of tray-shaped aligners are formed for a patient. 
Each upper and loWer set of aligners (Where required) is 
Worn for a period of time. Each aligner in the set biases a 
patient’s teeth toWard an ideal occlusion more aggressively 
than the previous aligner, and typically betWeen 15 to 25 
progressive aligners may be used in one treatment. Over a 
period of time, the sequential and progressively biased 
positioners move teeth from their initial maloccluded posi 
tions to a near ?nished and corrected state. Each aligner 
appliance generally comprises a U-shaped tray or shell 
having a trough that ?ts over the teeth. The tray is formed by 
sucking a thermo-formable sheet material over the reset 
stone model of the patient’s dentition, using heat, pressure 
and a vacuum force, simultaneously. A ?rst initial data set 
corresponding to the patient’s current dentition is deter 
mined using a scanning technique. A ?nal digital model of 
the dentition in its desired set up after treatment is designed. 
Intermediate digital models betWeen the initial and ?nal 
models are then created, and positive tooth models are 
fabricated from the digital models using rapid prototyping 
techniques. A conventional pressure or vacuum molding 
machine is used to produce the appliances from each of the 
positive tooth models. 

[0025] US 2003/0190575 employs orthodontic aligner ele 
ments that are secured to openings in a removable aligner 
appliance in the form of a tray to exert the desired forces on 
selected teeth. This enables aligners to be used in the 
treatment of some orthodontic cases. In addition, the aligner 
elements are removable or adjustable, and When ?tted in the 
tray, enable the forces to be maintained, changed, or reac 
tivated over the course of treatment. 

[0026] In Us. Pat. No. 4,183,141 a rigid cap is formed 
over the croWns of an idealiZed model of an arch, and a 
holloW guide element is ?xed With respect to each of the 
teeth requiring a bracket. Brackets are held at the end of 
members, each of Which slides in the corresponding guide 
element from a retracted position distanced from the teeth to 
a deployed position such as to abut the teeth, When the cap 
is transferred to the patient’s arch. In Us. Pat. Nos. 5,011, 
405, 5,368,478 and 5,879,158 a digital model ofthe intraoral 
cavity is created, and the shape of a positioning device such 
as ajig is calculated. In Us. Pat. Nos. 5,542,842, 5,863,198, 
4,626,208, 4,850,864 and 2003/0224310 various jig con 
?gurations are disclosed for positioning brackets With 
respect to teeth. 
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SUMMARY OF THE INVENTION 

[0027] The term “position” is used herein to denote either 
the element’s location on the surface of a tooth, its orien 
tation or a combination of location and orientation. The term 
“positioning” Will be used to denote the act of placing the 
bracket on the surface of a tooth in a desired position. The 
term “element” is used herein to denote a device Which is 
?xed on to a tooth Within the framework of an orthodontic 

treatment, eg a bracket. 

[0028] The present invention relates to a targeting device 
for enabling one or more orthodontic elements to be posi 
tioned With respect to at least one tooth in a predetermined 
manner and bonded thereonto at such a position, compris 
mg: 

[0029] a shell comprising, for the or each tooth With 
respect to Which it is desired to align a said orthodontic 
element, a cavity shaped to receive the tooth, and 
further comprising targeting indicators con?gured for 
enabling the corresponding said orthodontic element to 
be guided into alignment in said predetermined manner 
With respect to a said tooth that is received in a 
corresponding said cavity. 

[0030] The said predetermined manner comprises a spatial 
orientation and typically includes a predetermined position 
and a predetermined orientation With respect to a corre 
sponding tooth surface of a said tooth. 

[0031] In some embodiments, the targeting indicators are 
associated With WindoWs comprised in said shell, each 
WindoW extending from an outside of said shell to a corre 
sponding said cavity. In one such embodiment, each said 
WindoW is con?gured for enabling the corresponding orth 
odontic element to be attached to a corresponding said tooth 
surface. In particular, each said WindoW is con?gured for 
enabling the corresponding orthodontic element to subse 
quently remain attached thereat in the absence of said 
device. Preferably, each said WindoW is su?iciently large to 
provide a clearance With respect to a said orthodontic 
element that is targeted via said WindoW. Each said WindoW 
is con?gured for enabling a corresponding said orthodontic 
element to be positioned in said predetermined manner With 
respect to a surface of a tooth in a non-engaging manner With 
respect to the shell. 

[0032] In some embodiments, and for at least one WindoW, 
at least a part of the periphery of said WindoW comprises said 
target indicators, Wherein said target indicators are in the 
form of visual markings With respect to Which predeter 
mined reference datums on a corresponding said orthodontic 
element are to be aligned. Also for at least one said WindoW, 
the WindoW may be of a shape indicative of the said manner 
in Which the corresponding said orthodontic element is to be 
?xed With respect to the corresponding tooth surface. Such 
a WindoW may be in the shape of a targeting mark, for 
example in the form of an “X” or a + symbol. 

[0033] In some embodiments, for at least one WindoW, at 
least part of the edges of said WindoW comprise said target 
indicators, Wherein said parts of said edges are of a shape 
substantially complementary to the plan pro?le of corre 
sponding parts said orthodontic element. Advantageously, 
the WindoW comprises a slot extending to a free edge of said 
shell corresponding to the gingival margin of a tooth for 
Which the corresponding cavity is designed. 
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[0034] In another embodiment, the said target indicators 
are provided in at least one said cavity and interact With a 
tooth that is received in said cavity such as to mark thereon 
the said desired manner in Which it is desired to align a said 
orthodontic element With respect to the tooth. Such target 
indicators may comprise a transfer patch having a form 
correlated to said predetermined manner, such that When a 
tooth is received in said cavity, the transfer patch transfers a 
material to said tooth, Wherein the shape of said transferred 
material is correlated to the desired manner in Which it is 
desired to align the corresponding orthodontic element. The 
transfer patch may be con?gured to transfer a sticker, or 
colored pigment, or etching material of predetermined shape 
to a tooth received in said cavity. Alternatively, the target 
indicators comprise a protrusion having a form correlated to 
said predetermined manner, such that When a tooth is 
received in said cavity, the protrusion can form marks on the 
surface of the tooth in contact thereWith, Wherein the shape 
of said protrusions is such that the said marks are correlated 
to the desired manner in Which it is desired to align the 
corresponding orthodontic element. 

[0035] Typically, the said orthodontic elements comprise 
orthodontic brackets. 

[0036] The present invention is also directed to a method 
for aligning and bonding one or more orthodontic elements 
With respect to at least one tooth in a predetermined manner, 
comprising: 

[0037] (A) providing target indicators for the or each tooth 
With respect to Which it is desired to align a said orthodontic 
element, and for said each orthodontic element in turn: 

[0038] (B) bringing said orthodontic element into prox 
imity With corresponding said targeting indicators; and 

[0039] (C) aligning said orthodontic element With respect 
to said targeting indicators to achieve the required said 
alignment of the element With respect to the tooth accom 
modated in the corresponding said cavity. 

[0040] Typically such a method comprises: 

[0041] (a) providing a shell comprising, for the or each 
tooth With respect to Which it is desired to align a said 
orthodontic element, a cavity shaped to receive the tooth, 
and further comprising targeting indicators con?gured for 
guiding the or each said orthodontic element into alignment 
in said predetermined manner With respect to a said tooth 
that is received in a corresponding said cavity; 

[0042] (b) seating said shell over said teeth such that the 
or each said tooth is received in a respective said cavity; and 
for said each orthodontic element in turn: 

[0043] (c) bringing said orthodontic element into proxim 
ity With corresponding said targeting indicators; and 

[0044] (d) aligning said orthodontic element With respect 
to said targeting indicators to achieve the required said 
alignment of the element With respect to the tooth accom 
modated in the corresponding said cavity. 

[0045] The said predetermined manner refers to a spatial 
disposition and typically includes aligning one or more said 
orthodontic elements With respect to said at least one tooth 
in a predetermined position and orientation. 
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[0046] In some embodiment, the targeting indicators are 
associated With WindoWs comprised in said shell, each said 
WindoW extending from an outside of said shell to a corre 
sponding said cavity. In one such embodiment, step (d) 
comprises inserting a said orthodontic element into a said 
WindoW into contact With a said tooth accommodated in the 
corresponding said cavity, Wherein the shape, location and 
orientation of the WindoW is complementary to the shape 
and desired location and orientation of the said orthodontic 
element With respect to the said tooth. The method further 
includes the step of bonding each said orthodontic element 
When aligned in said predetermined manner With respect to 
the corresponding tooth, and also the step of removing the 
said shell after the said orthodontic elements have been 
bonded to the teeth. 

[0047] In another such embodiment, step (d) comprises 
marking the desired position and orientation of a said 
orthodontic element With respect to a said tooth accommo 
dated in the corresponding said cavity by means of said 
corresponding WindoW, Wherein the location and orientation 
of the WindoW is complementary to the shape and desired 
location and orientation of the said orthodontic element With 
respect to the said tooth. In this embodiment, the shape of 
the WindoW is complementary to the shape of the orthodon 
tic element that it is desired to align With respect to said 
tooth. The method further includes the step of removing the 
shell and aligning each said orthodontic element With the 
corresponding marked position on the corresponding tooth, 
and the step of bonding each said orthodontic element When 
aligned in said predetermined manner With respect to the 
corresponding tooth. 

[0048] In another embodiment, the target indicators com 
prise a transfer patch having a form correlated to said 
predetermined manner, and Wherein step (d) comprises 
transferring a transfer material to a said tooth that is accom 
modated in a corresponding said cavity, Wherein the shape 
of said transferred material is correlated to the desired 
manner in Which it is desired to align the corresponding 
orthodontic element. The transfer patch may transfers a 
sticker, colored pigment or etching material, for example, of 
predetermined shape to a tooth received in said cavity. 
Alternatively, the target indicators comprise a protrusion 
having a form correlated to said predetermined manner, and 
Wherein step (d) comprises causing said protrusion to come 
into contact With a tooth accommodated in a corresponding 
said cavity and to form marks on the surface of the tooth in 
contact thereWith, Wherein the shape of said protrusions is 
such that the said marks are correlated to the desired manner 
in Which it is desired to align the corresponding orthodontic 
element. 

[0049] The method ?nds particular application With orth 
odontic brackets. 

[0050] The invention Will noW be illustrated beloW by 
some non-limiting speci?c embodiments, With references to 
the ?gures in the attached draWings. The illustrated embodi 
ments refer to positioning of a bracket, it being understood 
that the invention applies, mutatis mutandis also to posi 
tioning of other orthodontic elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0051] In order to understand the invention and to see hoW 
it may be carried out in practice, a preferred embodiment 
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Will noW be described, by Way of non-limiting example only, 
With reference to the accompanying draWings, in Which: 

[0052] FIG. 1 is an isometric vieW of a ?rst embodiment 
of the invention. 

[0053] FIG. 2a shoWs in cross-sectional vieW the embodi 
ment of FIG. 1 along X-X; FIG. 2b shoWs in perspective 
vieW a portion of the tray of the embodiment of FIG. 1 
corresponding to a single tooth. 

[0054] FIG. 3a, 3b and 3c illustrate alternative WindoW 
con?gurations for the embodiment of FIG. 1. 

[0055] FIG. 4 shoWs in cross-sectional vieW an improve 
ment of the embodiment of FIG. 2a. 

[0056] FIG. 5 illustrates in partial isometric vieW optional 
features for the embodiment of FIG. 1. 

[0057] FIG. 6 illustrates in partial side vieW a second 
embodiment of the invention. 

[0058] FIG. 7 illustrates in partial isometric vieW a third 
embodiment of the invention. 

[0059] FIG. 8a, 8b, 8c, 8d and 8e illustrate alternative 
WindoW con?gurations for the embodiment of FIG. 7. 

[0060] FIG. 8 illustrates a typical bracket con?guration 
Which may be used With the present invention. 

[0061] FIG. 10 is a fragmented isometric vieW of a fourth 
embodiment of the invention. 

[0062] FIG. 11 shoWs in partial cross-sectional vieW the 
embodiment of FIG. 10 along Y-Y. 

[0063] FIG. 12 shoWs in partial cross-sectional vieW an 
alternative con?guration for embodiment of FIG. 10 along 
Y-Y. 

[0064] FIG. 13 illustrates in isometric vieW a ?fth embodi 
ment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0065] Referring to FIG. 1, a ?rst embodiment of the 
present invention comprises a dental targeting device in the 
form of a tray, generally designated With the numeral 100, 
having a plurality of WindoWs 50. The tray 100 comprises a 
U-shaped shell 110 having a plurality of cavities 120 Which 
are shaped to receive teeth. As described in greater detail 
herein, the tray 100 is designed to ?t over an arch 200 
regarding Which it is desired to provide an orthodontic 
treatment to at least some of the teeth therein. Thus, the 
inside shape of each of the cavities 120 is substantially 
complementary to the external shape of the particular tooth 
of the arch 200 that is received therein, in particular the 
lingual and buccal/labial surfaces of the teeth. Accordingly, 
the tray 100 is designed to ?t over the teeth in their current 
positions, and does not itself require to exert any alignment 
forces on the teeth, even if manufactured from an elastic 
material. 

[0066] In this embodiment, When the tray 100 is properly 
seated over the arch 200, the WindoWs 50 each expose a part 
60 of a corresponding tooth 90 that is to receive a bracket 70. 
Thus, the WindoWs 50 provide targets for enabling each of 
the brackets 70 to be properly positioned With respect to the 
teeth that they are to be bonded to. Each WindoW 50 is 
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appropriately shaped to enable a desired bracket 70 to be 
inserted therethrough from the outside and onto a tooth, as 
illustrated in FIG. 2a, and thus comprises target indicators in 
the form of all or some of the edges 52 of the WindoW. The 
WindoWs may be formed on the buccal/labial side or on the 
lingual side, or both sides of the cavities in tray 100, as 
required. In particular, and referring to FIG. 3a, the WindoWs 
50 are each of a shape and siZe substantially complementary 
to the shape and siZe of the desired bracket 70 that is to be 
?tted therethrough. 

[0067] Optionally, and as illustrated in FIG. 3b, in a 
variation of the ?rst embodiment, the WindoW 450 may be 
designed to have a target indicators in the form of abutment 
points 451 or edges (not shoWn) against Which the desired 
bracket can be abutted to positively ?x the position of the 
bracket With respect to the tray 100. For example, the 
WindoW comprises four corner abutment points 451 With 
respect to Which the comers 71 of the bracket 70 can be 
positively located. 

[0068] Alternatively, and as illustrated in FIG. 30, the 
brackets 73 may be of a particular shape and/or have some 
feature such as a notch or protrusion 77 that can help to 
de?ne some reference datums With respect to the bracket 73. 
Accordingly, the WindoW may comprises a complementary 
feature, such as a notch 78 to complement protrusion 77. The 
bracket 73 can then be spatially located Where desired by 
bringing together the complementary features 77 and 78, as 
illustrated in FIG. 30. 

[0069] Thus, each bracket 70 may be positively located on 
the corresponding tooth 90 via one of the WindoWs 50 (or 
450) in a position that is ?xed relative to the shell 110 When 
the tray 100 is properly seated over the teeth of arch 200. 
Accordingly, the orientation of each of the WindoWs, and the 
position of each WindoW 50 With respect to the correspond 
ing cavity 120 of the shell 110, are determined such as Will 
expose the required parts 60 of the teeth on Which it is 
desired to have bonded thereto the brackets 70. The siZe and 
shape of the WindoWs 50 are also a little larger than those of 
the particular bracket 70 that is required to be targeted by the 
WindoW 50, so that the WindoW 50 does not actually engage 
the bracket 70. Although the bracket 70 typically abuts some 
or all of the edges or sides 52 of the WindoW 50, there is 
su?icient clearance betWeen the WindoW 50 and the bracket 
70 to enable the shell 110 to be removed from the arch 200 
leaving the brackets behind, and in place on the teeth When 
they have been bonded thereto. 

[0070] Optionally, the tray 100 may be suitably marked, 
for example by ink or the like using a suitable printing 
method, or etched or otherWise marked to indicate the 
optimum paths along Which to cut the tray 100 to enable the 
shell portion 111 comprising the part of cavity 120 corre 
sponding to each individual tooth to be separated from the 
rest of the tray. Thus, referring to FIG. 2b, such a shell 
portion 111 may be used to target a bracket onto a particular 
tooth at almost any point during treatment, When possibly 
the teeth may have already moved to an extent that Would 
not alloW the tray 100 to be properly seated onto the teeth. 
Such a requirement may arise When a bracket falls off a tooth 
during the middle of an orthodontic treatment. Relative to 
the corresponding tooth, a particular bracket remains in the 
same position during the full duration of the treatment. Since 
the shell portion 111 comprises a cavity that substantially 
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folloWs the shape of the tooth (particularly the buccal and 
labial sides thereof) that it is designed to ?t over, the WindoW 
50 of the shell portion Will remain in the appropriate place 
With respect to the tooth When the shell portion 111 is 
properly seated onto the appropriate tooth. 

[0071] Optionally, and as illustrated in FIG. 4, the external 
periphery of the WindoWs 50 may comprise a bellmouth 
entry structure 55 to facilitate aligning the brackets With the 
WindoWs. 

[0072] The target areas 60 for each tooth are previously 
identi?ed, according to a set up plan provided by the 
orthodontist, as being appropriate for bonding the brackets 
onto the misaligned teeth of the arch 200 such that the teeth 
may be aligned in the manner desired in response to the 
orthodontic treatment. 

[0073] Such set up plans may be provided in any number 
of Ways. In the traditional manner, for example, a plaster 
model of the patient’ s dentition may be made, typically from 
an impression taken of the patient’s arches, and the indi 
vidual model teeth are saWed off the model, separated and 
then aligned as desired. Having the ?nal dispositions of the 
teeth de?ned, a plurality of brackets can then be positioned 
on this aligned model corresponding to the ?nal desired 
orientation of the brackets after the treatment. For example, 
When a straight Wire orthodontic method is used, the brack 
ets should be substantially aligned on a smooth arc circum 
scribing the arch 200. Then, the positions of the brackets 
With respect to each tooth can be mapped back to the original 
tooth model to provide the location and orientation of the 
brackets required on the patient’s teeth, under the speci?c 
orthodontic treatment, to provide the desired alignment of 
the teeth. 

[0074] Having constructed a physical plaster model of the 
arch 200, the desired position and orientation of the brackets 
are marked on the model, and this can be done, for example, 
by temporarily bonding the brackets to the model in the 
desired positions, for example in the manner used in tradi 
tional indirect bonding techniques, for example, Which are 
knoWn per se. Next, the position of each of the brackets may 
be marked by circumscribing each bracket With a sharp 
instrument such as to etch the periphery thereof on the model 
teeth. The brackets can then be removed, and their positions 
are clearly marked by the etched peripheries left on the 
model. Then, a tray 100 of transparent material is formed 
over the model in any suitable manner, for example as used 
in traditional indirect bonding techniques, comprising pres 
sure or vacuum forming a suitable sheet material, such as 
0.75 mm thermal forming dental material. Suitable materials 
include, for example, biocryl, by Great Lakes Orthodontics 
Ltd., Tonawanda, NY. 

[0075] At this point the etched peripheries on each tooth 
are visible, and a suitable tool, such as for example a sharp 
or heated cutting tool, a punch, a laser or a poWer tool, may 
be employed to cut WindoWs 50 in registry With the etched 
peripheries. 

[0076] Alternatively, the position of a datum With respect 
to each bracket may be marked on the tooth model, for 
example as a “+” or “X” symbol or mark, such that the 
center of the mark corresponds to the center or other knoWn 
location relative to the bracket, and the orientation of the 
mark is indicative of the orientation of the bracket, for 
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example. Such a reference datum may be referred to a 
bracket centerline, bracket slot or any other convenient 
reference on the bracket by Which it is possible to place the 
bracket in a desired position With some accuracy. Such 
symbols or marks may be provided manually, or by means 
of a suitable printer, such as for example a laser printer or 
inkjet printer or via any other suitable method that enables 
such symbols or marks to be formed on the tray 100. Printing 
by means of a printer is particularly useful in embodiments 
Wherein the positions of the brackets are determined using a 
virtual model of the teeth, for example as described here 
inbeloW. Once the tray 100 is formed over the model, the 
marks are visible though the shell of the tray, if the tray is 
transparent. Then, WindoWs 50 can be cut at the marks, 
according to the position and orientation thereof, in shapes 
and siZes corresponding to the shapes and siZes of the 
brackets that are intended to be positioned via the WindoWs. 

[0077] Alternatively, and particularly When the tray 100 is 
fabricated from a translucent or opaque material, pins may 
be attached to the teeth model at these datum positions, such 
that the pins project from the model teeth substantially 
orthogonally thereto. When the tray 100 is formed over the 
model, the pins project through the shell and thus provide a 
guide as to Where the WindoWs 50 are to be formed, and the 
WindoWs may be cut out in a similar manner to that 
described above, for example. Optionally, tWo pins may be 
used for each bracket location: one pin ?xes the position of 
the center of the bracket, While a second pin provides 
information regarding the orientation of the bracket at this 
position, for example. 

[0078] Alternatively, the shell 110 may be formed over the 
model including the brackets in a similar manner to that 
knoWn in the art, and the brackets 70 together With material 
of the shell in the vicinity thereof are subsequently removed 
from the shell 110 such as to form said WindoWs 50. Using 
this method, the parts of the shell 110 on Which the brackets 
70 are attached have to be removed very carefully so that the 
WindoWs 50 indeed permit subsequent aligning of the brack 
ets. 

[0079] Alternatively, computer based methods may be 
used for generating the set up. For example, in a ?rst step, 
the three dimensional (3D) structure of the patient’s denti 
tion, including the teeth that are required to be moved during 
the course of the orthodontic treatment, and preferably the 
full dentition of the arch 200 on Which these teeth are 
located, is determined, and provided in digitiZed form. 
Optionally both arches are scanned. This structure may be 
obtained in any number of Ways. For example, the intra-oral 
cavity may be scanned or imaged using technology knoWn 
in the art, including X-rays, CT, MRI, using direct contact 
methods or using non-contact methods such as for example 
those that employ an optical probe. Alternatively, a negative 
casting of a patient’s teeth is obtained in a manner Well 
knoWn in the art, and this is used for preparing a positive cast 
suitable for scanning or imaging. Alternatively, the negative 
model itself is scanned or imaged. Alternatively, a composite 
positive-negative model may be scanned or otherWise 
imaged to obtain the desired 3D data. The dimensional data 
may be associated With a complete dentition, or of a partial 
dentition, comprising the teeth that are to be treated. Pro 
viding a digitiZed data set D1 from such scanning or imaging 
is also knoWn in the art and Will not be described further. The 
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digitiZed data set D1 is manipulable, and thus alloWs the 
next step to be performed using a suitable computer. 

[0080] In the next step, the data set D1 is manipulated to 
provide a ?nal tooth arrangement comprising a ?nal digi 
tiZed data set D2, in Which each tooth is positioned in the 
desired position, for example as described in WO 99/34747 
or in U.S. Pat. No. 5,975,893, the contents of Which are 
incorporated herein in their entirety. Essentially, the 3D data 
corresponding to the individual teeth, DT, of the scanned 
dentition are separated from one another, and the user 
repositions the DT data for each tooth based on visual 
appearance, using rules or algorithms, or according to pre 
scriptions provided by the orthodontist. 

[0081] In the next step, and based on the ?nal data set D2, 
brackets are chosen and “virtually” positioned on the aligned 
teeth virtual model, and the corresponding positions of the 
brackets are then mapped back to the initial virtual model. 
The position and orientation of the brackets can be incor 
porated into the initial dataset D1. 

[0082] Then, it is possible to manufacture a physical 
model of the teeth corresponding to D1, for example using 
CNC material removal techniques or rapid prototyping 
techniques, for example, and the tray 100 may then be 
manufactured as described above, mutatis mutandis. 

[0083] Alternatively, and particularly When there exists a 
3D numerical model of the teeth, it is possible to de?ne 
three-dimensionally the positions of the brackets With 
respect to the 3D numerical model. The tray 100 may then 
be manufactured using CNC machining methods, for 
example, in Which the tray 100 may be produced either 
indirectly or directly. Such indirect methods may comprise, 
e.g., manufacturing appropriate inner and outer molds using 
CNC techniques, and then applying an injection molding 
technique, for example, for producing a tray 100 from the 
molds. The inner mold comprises an external 3D structure 
substantially similar to that de?ned by dataset D1, and the 
outer mold may have an internal structure Which is also 
similar to that de?ned by D1, but displaced thereof by a 
suitable material thickness to provide dataset D1'. Thus, the 
CNC machine used for such operations may be programmed 
to provide material removal passes over a blank of material, 
based on dataset D1, such as to provide the molds. The 
WindoWs 50 may be integrally formed With the tray 100, or 
formed as a separated operation after the tray 100 is pro 
duced. Alternatively, the tray may be vacuum formed using 
only the positive mold thus produced. 

[0084] A suitable direct method, on the other hand, may 
comprise any suitable material removal operation applied to 
a suitable material, and carried out using CNC machining 
techniques based on the datasets D1 and D1' of the numeri 
cal model. The WindoWs 50 may be formed during the 
manufacture of the tray, or as a separate operation after the 
manufacture of the tray. Alternatively, the tray may be 
formed using other techniques such as described above, and 
the WindoWs 50 may be formed using CNC machining 
techniques. In such a case, the spatial position and orienta 
tion of tray 100 as a Whole must be knoWn With respect to 
a machining datum so that machining operations are applied 
to the desired parts of the tray. If a plaster model of the teeth 
is available, this may be used for holding the tray steady 
While the WindoWs are formed. Accordingly, it is possible to 
set the tray on a rig or chuck to hold the same in place, and 



US 2007/0238066 A1 

thereafter scanned using a suitable 3D scanner. Alterna 
tively, the tray 100 may be fabricated With indicia that help 
align the same With respect to predetermined datums in the 
CNC machine. 

[0085] Alternatively, the tray 100 is fabricated using other 
methods. For example, the tray 30 may be fabricated using 
rapid prototyping techniques, for example based on a ste 
reolithography machine, such as for example Model SLA 
250/ 50 available from 3D System, Valencia, Calif., based on 
the dataset D1. A liquid or non-hardened resin is hardened 
into a 3D form that can be separated from the non-hardened 
liquid or resin to form a positive model of the arch 200 from 
the 3D numerical model thereof. Then, a tray 100 may be 
formed over the positive model in a similar manner to that 
described above, for example, Alternatively, an outer mold 
for the external surface of the tray 100 is produced in a 
similar manner to that described for the positive model, 
mutatis mutandis, and injection techniques are used to 
provide the tray 100 using the outer mold and the positive 
model. 

[0086] The tray 100 is preferably made from a ?exible 
material, but may also be made from a rigid or semi rigid 
material, including for example some rigid plastics, Which 
may be easier to machine using CNC methods, for example. 

[0087] It is thus possible for the tray 100 to be fabricated 
at one location, and then transported to another location 
Where the WindoWs 50 are formed, or for the ?nished tray 
100 including WindoWs 50 to be fabricated at a single 
location. 

[0088] The WindoWs 50 thus provided enable brackets 70 
to be targeted and placed onto the desired areas 60 of the 
tooth model, and thus also of the patient’s teeth When the 
tray 100 is properly seated thereonto. Optionally, the tray 
100 may be suitably marked in the vicinity of each WindoW 
50 With an identifying mark, symbol or alphanumeric char 
acter, for example, that identi?es the bracket 70 that is 
supposed to be targeted onto and bonded to the tooth via that 
WindoW 50. Such an identi?er may be printed, etched or in 
any other manner provided on the tray 100. 

[0089] Each WindoW 50 is thus formed for enabling a 
particular bracket to be brought into contact and required 
alignment With the required part 60 of the tooth Where it is 
desired to bond the bracket to. Typically, such alignment 
comprises the spatial disposition of the bracket With respect 
to the corresponding tooth and includes the position and 
orientation of the bracket over the tooth surface. Thus, each 
WindoW 50 is independent from the other WindoWs. Accord 
ingly, for any given tray 100, WindoWs 50 therein can be 
formed to accommodate the same brand of brackets or 
alternatively a mixture of different brands of brackets, and/ or 
brackets of different siZes, families or slot Widths, and so on. 

[0090] Placement of the brackets in the intraoral cavity 
can be effected in a number of Ways. For example, the tray 
100, having been manufactured to include WindoWs 50 
Where desired therein, is seated onto the arch 200 so that 
each tooth thereof ?ts snugly Within the corresponding 
cavity 120, leaving exposed parts 60 of the teeth. The 
orthodontist, or indeed any other care giver that is providing 
the orthodontic treatment, then takes each bracket 70 in turn 
and positions it in the appropriate WindoW 50 so that the 
bracket 70 is guided by the WindoW into alignment With the 
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corresponding tooth, and abuts the part 60 of the corre 
sponding tooth. Preferably, the part 60 of each tooth is 
etched prior to placement of the brackets to provide 
improved bonding With respect to the bracket 70. Etching 
can be performed as is knoWn in the art, and it is possible to 
etch on each tooth a general area Where it is knoWn that Will 
include the part 60. Alternatively, the part 60 is etched 
through the WindoW 50. Alternatively, the position of the 
WindoW 50 With respect to each tooth may be marked using 
any suitable marking device, such as a pen or a stamp for 
example, and the tray is removed, alloWing the marked area 
to be etched. Prior to positioning the bracket, either the 
bracket 70 or the part 60 of the tooth, or both are coated With 
a suitable adhesive. The adhesive may be, for example, a 
chemical adhesive, and sets Within a predetermined time 
period, and thus the tray 100 helps to maintain the brackets 
70 in their desired positions until the adhesive sets, Where 
upon the tray 100 may be removed. Alternatively, the 
adhesive may be light cured, in Which case the tray is 
preferably transparent to enable the brackets to remain in 
place While the adhesive is cured With light shone thereat 
from a suitable source. 

[0091] Once the adhesive has completely set, it is possible 
to remove the tray 100 from the arch 200. In embodiments 
Where the tray 100 is made from a ?exible material, the 
natural elasticity thereof enables the tray to be stretched over 
the brackets to enable the tray to be removed Without 
interfering With the brackets. Optionally, though, the tray 
100 may be cut, for example along the part thereof corre 
sponding to the cusps of the teeth, to remove the tray. 100 
in tWo halves. Alternatively, and referring to FIG. 5, it is also 
possible to cut a strip 53 to form a slot 58 from the free edge 
130 of the tray to the WindoW 50 so that the tray may be 
lifted olf the arch 200 in an interference-free manner With 
respect to the brackets 70. This slot 58 may be cut after the 
bracket 70 has been bonded in position. Alternatively, the 
tray 100 may comprise fracture lines 57 along the edges of 
the slot, to enable the strip 53 to be easily pulled off by the 
practitioner. Alternatively, a single fracture line may be 
provided, preferably intermediate to the illustrated lines 57 
or alternatively elseWhere, for example radiating outWardly 
from the WindoW for a short distance, and preferably extend 
ing to the edge 130, for opening up the tray at least in the 
vicinity of the WindoW. Optionally, a tab 52 may be formed 
at one end of the strip 53 to facilitate grasping of the same 
so that the strip may be pulled olf more ef?ciently. 

[0092] Alternatively, the WindoWs 50 may be used as 
targets for marking the parts 60 of the teeth onto Which the 
brackets 70 are to be bonded. Thus, a suitable marking 
implement such as a pen, pencil, printing pad or the like, for 
example, may be used to mark the area exposed by the 
WindoW 50, in ink for example, this mark delineating the 
position required for the bracket 70, for each tooth. Once the 
parts 60 have been appropriately marked, the tray 100 may 
be removed from the arch 200. Thereafter, each bracket 70 
may be positioned and bonded onto the appropriate part 60 
by placing the bracket in registry With the corresponding 
mark, the bracket 70 and/or the part 60 having previously 
been provided With a suitable adhesive, and Where appro 
priate curing the adhesive. 

[0093] Referring to FIG. 6, in a second embodiment of the 
invention the tray 100' comprises all the elements and 
features of the ?rst embodiment, as described herein mutatis 
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mutandis, With the following difference. In the second 
embodiment, the tray 100' comprises slots 58' that are 
integrally formed With the WindoWs 50'. The Width of the 
slot 58' is substantially equivalent to the projected Width W' 
of the bracket taken along the insertion path IP of the tray 
100', and the edges 57' of the slot 58' are substantially 
parallel to this path, preferably. Optionally, the edges 57' 
may be ?ared, in a preferably divergent manner toWards the 
free edge 130, but possibly also convergent manner, from 
the WindoW 50'. In this embodiment, the WindoW 50' has an 
open end 51', and further comprises target indicators in the 
form of abutment edges that are sufficient to enable the 
corresponding bracket to be spatially ?xed in tWo dimen 
sions, i.e., over the surface of the corresponding tooth When 
the tray is seated thereon. For example, and referring to FIG. 
6, Where a rectangular bracket 70' is to be ?xed at a position 
Where tWo of the sides thereof are substantially parallel to 
the insertion path of the tray 100', the corresponding WindoW 
150' comprises a single abutment edge 151' to de?ne the 
position and orientation of the bracket 70' along the direction 
of the insertion path. The Width W' of the WindoW 150' 
ensures that the bracket position in the direction orthogonal 
to the insertion path is ?xed. Where a rectangular bracket 
70" is to is to be ?xed at a position Where none of the sides 
thereof are substantially parallel to the insertion path of the 
tray 100', the corresponding WindoW 150" comprises tWo 
abutment edges 151" to de?ne the position and orientation 
of the bracket 70" along and orthogonal to the direction of 
the insertion path. Brackets of other shapes require one or 
more abutment edges, according to the geometry of the 
brackets. 

[0094] The tray 100' according to the second embodiment 
may be designed and manufactured in a similar manner to 
that described herein for the ?rst embodiment, mutatis 
mutandis, With the difference that rather than just the Win 
doWs, the WindoWs are formed With the aforesaid slots, 
either concurrently, or after the WindoWs are formed. 

[0095] The tray 100' according to this embodiment may 
also be used in a similar manner to that described for the ?rst 
embodiment, mutatis mutandis, With the difference that each 
bracket is positioned With respect to the corresponding 
abutment edges of the WindoW. Removal of the tray 100' is 
simply by lifting the tray 100' aWay from the arch 200 in a 
direction opposed to the insertion path. Where the tray 100' 
is used to mark the area 60, this part plus another portion of 
the tooth exposed by the slot 58' may be marked in a similar 
manner to that described for WindoW 50 of the ?rst embodi 
ment. Alternatively, only the appropriate abutment edges 
need to be marked, as these provide sufficient targeting 
information for each bracket. Once the teeth are marked 
thus, each bracket may be positioned and bonded onto the 
appropriate part of the tooth by placing the bracket in 
registry With the corresponding mark, the bracket and/or the 
part 60 having previously been provided With a suitable 
adhesive, and Where appropriate curing the adhesive. 

[0096] Referring to FIG. 7, a third embodiment of the 
invention the tray 100" comprises all the elements and 
features of the ?rst embodiment, as described herein mutatis 
mutandis, With the folloWing difference. In the third embodi 
ment, the tray 100", rather than the WindoWs being in a form 
complementary to the shape of the brackets, the WindoWs 
50" are of a shape that alloW the corresponding parts 60 to 
be marked in a manner that permits the brackets 70 to be 
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subsequently targeted after the tray 100" is removed. Thus, 
WindoWs 50" may be in the form of a symbol, for example 
slits such as cross-hairs “+” or “X”, Which act as indirect 
target indicators. For example, and referring to FIG. 8a, a 
WindoW 50" may be in the form ofa slit 310 in the shape of 
an arroW 314 and having a cross-member 315 intersecting 
this at 316. The intersection point 316 is representative of the 
center of the bracket, While arroW 314 points the direction of 
a datum reference line of the bracket. 

[0097] In another example illustrated in FIG. 8b WindoW 
50" may be in the form of a slit 320 in the shape of a line 
324 and having a disc at 326. The disc 326 is representative 
of the center of the bracket, While line 324 points the 
direction of a datum line of the bracket. Many other forms 
are possible for the WindoW 50". 

[0098] Alternatively, and as illustrated in FIG. 80, a plu 
rality of WindoWs 356, each in the shape of a slot or round 
hole, for example, are provided, and provided in a recog 
niZable pattern. Together, the WindoWs 356 de?ne the spatial 
location and orientation of the bracket. Any marking method 
may be used to mark the tooth surface via the WindoWs 
356ifor example, ink, or by using a sharp instruments 
through the WindoWs 356 to scratch the tooth surface. When 
the shell is removed, the markings are left behind, and the 
appropriate bracket can be aligned With respect to the marks. 

[0099] Alternatively, and as illustrated in FIG. 8d, the 
WindoW 357 may be of a siZe greater than the bracket 358, 
and comprise appropriate markings 359 along the periphery 
of the WindoW 357. The markings 359 may be transferred to 
the tooth surface manually by scratching the tooth or oth 
erWise marking the same With ink or the like at locations 
juxtaposed to the markings, and When the shell 110 is 
removed, the bracket is aligned With respect to these marks. 
For this purpose, the bracket 358 is advantageously provided 
Width alignment marks 351 Which are arranged to match the 
positions of marks 359. Alternatively, the bracket 358 may 
be aligned directly With the markings 359 While the shell is 
on the arch 200, and after bonding the tray 110 is removed. 

[0100] As illustrated in FIG. 9, for example, in each case 
the brackets 70 may be marked to shoW a datum centerline 
74, bracket slot position 76, or other geometrical references 
or datum references of the bracket. 

[0101] The tray 100" according to the third embodiment 
may be designed and manufactured in a similar manner to 
that described herein for the ?rst embodiment, mutatis 
mutandis, With the difference that rather than WindoWs 50, 
the WindoWs 50" are formed instead. 

[0102] The tray 100" according to this embodiment may 
also be used in a similar manner to that described for the ?rst 
embodiment Where the positions of the brackets are marked 
by means of the tray, mutatis mutandis. Thus, the tray 100" 
is seated onto the arch 200 so that the WindoWs 50" are 
superposed or in registry With the corresponding parts 60 
onto Which the brackets 70 are eventually to be positioned, 
leaving exposed a small area 66 of this part in the shape of 
the corresponding WindoW 50". This area 66 may be marked 
in a similar manner to that described for WindoW 50 of the 
?rst embodiment, for example by means of a ?ne pen or 
pencil or the like, or for example by using a coloring pad. 
Such a pad may hold a quantity of ink or other pigment, and 
When brought into contact With the outside of the tray 100" 
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in the vicinity of each WindoW 50", the color or pigment only 
colors the exposed area 66 of the corresponding tooth. 
Alternatively, the WindoW is of a predetermined shape, for 
example the shape of as kite, as illustrated in FIG. 8e, and 
a printing implement in the form of a Wand 350 having at its 
extremity a printing pad 355 of an appropriate shape is used 
to mark the part 60 With a targeting mark 360. In such a case, 
the WindoW 50" is used to enable the printing pad to be 
properly oriented and positioned With respect to the tray 
100", and in turn the printing pad comprises a printing 
symbol that is indicative of position and orientation of the 
bracket that it is desired to place there. Such a symbol may 
be similar, for example, to the shapes of the WindoWs 
described in respect of FIGS. 8a to 8d. Thus, once the teeth 
are marked via the WindoWs 50", these markings provide 
sufficient targeting information for each bracket. The tray 
100" is then removed by lifting the tray 100" aWay from the 
arch 200 in a direction opposed to the insertion path. Then 
each bracket may be positioned and bonded onto the appro 
priate part of the tooth by placing and aligning the bracket 
in registry With the corresponding mark, the bracket and/or 
the part 60 having previously been provided With a suitable 
adhesive, and Where appropriate curing the adhesive. 

[0103] The tray 100" according to the third embodiment is 
particularly advantageous since it permits the choice of 
actual bracket to be deferred if necessary, for example due 
to logistical problems in obtaining speci?c marks of brack 
ets. Since the positional data required for the bracket is 
marked using the tray 100", it is possible to target any 
bracket to a particular target marked With the tray 100", so 
long as the bracket comprises suitable datums compatible 
With the marking criteria used for the target symbol, for 
example centerline and slot location datums. 

[0104] Referring to FIG. 10, in a fourth embodiment of the 
invention the tray 600 comprises all the elements and 
features of the other embodiment, as described herein muta 
tis mutandis, With the folloWing difference. In the fourth 
embodiment, the tray 600 comprises a shell 610 similar to 
shell 110 of the previous embodiments, but does not com 
prise WindoWs. Rather, transfer means 650 are provided in 
the inside of the cavities 620 to transfer target information 
to the corresponding tooth regarding Where the bracket 70 is 
to be located and bonded. As illustrated in FIG. 11, the 
transfer means 650 may comprise a pad or the like contain 
ing a transfer material including, for example, ink or other 
staining pigment, or an etching acid or the like, for example. 
Thus, When the appropriate tooth is received in the cavity 
containing the pad, the pad can be pressed against the tooth, 
transferring or printing thereon the transfer material in the 
shape of the pad and in the correct position With respect to 
the tooth. The pad may be in a form complementary to the 
shape of the brackets, and thus alloW the corresponding parts 
60 to be marked in a manner that permits the brackets 70 to 
be subsequently targeted after the tray 600 is removed. 
Alternatively, the pads may be in the form of a symbol, for 
example cross-hairs in the form of “+” or “X”, or a series of 
dots or lines in a recogniZable pattern, or arroWs, or any 
other suitable shape, Which act as indirect target indicators. 
When the shell is removed, the markings are left behind, and 
the appropriate bracket can be aligned With respect to the 
marks. 

[0105] Alternatively, the transfer pad may contain a trans 
fer patch of a suitable material that is transferred to the tooth. 
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The transfer patch may comprise an adhesive label that is 
transferred to the tooth. The adhesive label may be, for 
example, in the shape of the periphery of the required 
bracket, so that the bracket may be ?tted in the open area in 
the patch after the patch is adhered to the tooth. The adhesive 
patch may comprise a chemical or light-cured adhesive, 
Which sets When the tooth has been properly seated in the 
appropriate cavity and the patch aligned on the tooth. 
Alternatively, the patch may be a series of dots or lines 
Which together de?ne the spatial location and orientation of 
the bracket. Alternatively, the patch may comprise adhesive 
on both sides thereof, enabling the patch to ?rst bond onto 
the tooth, and then alloW the bracket to be bonded to the 
patch. Accordingly, it may be convenient to have different 
adhesives for each of the sides, and such that each adhesive 
may be selectively activated independently of the other. For 
example, the adhesives may be light-curing adhesives, each 
of Which cures at a different Wavelength. This facilitates the 
procedure of bonding the patch to the tooth ?rst, and then 
alloWing the bracket to be bonded to the patch. Advanta 
geously, the patch may be in the form or shape of the 
bracket, or in any other suitable shape such as to guide the 
bracket to the required alignment With respect thereto and 
thus the tooth. 

[0106] Alternatively, and as illustrated in FIG. 12, the 
transfer means may comprise a sharp protrusion 655 of 
appropriate shape and siZe. Thus, When the appropriate tooth 
is received in the cavity 620 containing the protrusion, this 
can be pressed against the tooth 90, scratching thereon 
marks in the shape of the protrusion and in the correct 
position With respect to the tooth. The protrusion may be in 
a form complementary to the shape of the brackets, and thus 
alloW the corresponding parts 60 to be marked in a manner 
that permits the brackets 70 to be subsequently targeted after 
the tray 600 is removed. Alternatively, the protrusion may be 
in the form of a symbol, for example cross-hairs in the form 
of “+” or “X”, or a series of dots or lines in a recogniZable 
pattern, or arroWs, or any other suitable shape, Which act as 
indirect target indicators. When the shell is removed, the 
markings are left behind, and the appropriate bracket can be 
aligned With respect to the marks. 

[0107] The tray 600 according to this embodiment may 
also be used in a similar manner to that described for the 
other embodiments Where the positions of the brackets are 
marked by means of the tray, mutatis mutandis. Thus, the 
tray 600 is seated onto the arch 200 so that the transfer 
means 650 are in registry With the corresponding parts 60 
onto Which the brackets 70 are eventually to be positioned. 
The orthodontist then presses the transfer means against the 
appropriate tooth, leaving a mark or adhesive patch on the 
area 60, according to the type of transfer mans used. Thus, 
once the teeth are marked via the transfer means 650, these 
markings provide suf?cient targeting information for each 
bracket to be aligned on the tooth. The tray 600 is then 
removed by lifting the tray 600 aWay from the arch 200 in 
a direction opposed to the insertion path. Then each bracket 
may be positioned and bonded onto the appropriate part of 
the tooth by placing the bracket in registry With the corre 
sponding mark, the bracket and/or the part 60 having pre 
viously been provided With a suitable adhesive, and Where 
appropriate curing the adhesive. 

[0108] The tray 600 according to the this embodiment is 
also particularly advantageous since it permits the choice of 
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actual bracket to be deferred if necessary, for example due 
to logistical problems in obtaining speci?c marks of brack 
ets. Since the positional data required for the bracket is 
marked using the tray 600, it is possible to target any bracket 
to a particular target marked With the tray 600, so long as the 
bracket comprises suitable datums compatible With the 
marking criteria used for the target symbol, for example 
centerline and slot location datums. 

[0109] The tray 600 according to this embodiment may be 
manufactured in a similar manner to that described above for 
the other embodiments With the folloWing differences, muta 
tis mutandis. Rather than comprising WindoWs, the tray 
according to this embodiment is provided With the transfer 
means 650, typically after the basic shell 610 has been 
fabricated, but optionally also integrally thereWith. For 
example, once the basic shell 610 is manufactured using 
CNC methods, the appropriate transfer means 650 are 
located in the shell using any suitable computer controlled or 
other navigation technique for locating the means in their 
correct positions. Alternatively, the transfer means may be 
temporarily mounted onto a positive tooth model, and then 
the tray is vacuum formed over the model, so that When the 
tray is removed, the transfer means are carried by the tray. 

[0110] In yet other embodiments, the tray may comprise 
any combination and permutation of WindoWs according to 
the ?rst embodiment, and/of the WindoWs according to the 
second embodiment, and/or the WindoWs according to the 
third embodiment, and/ or of the transfer means of the fourth 
embodiment, mutatis mutandis. 
[0111] Referring to FIG. 13, in a ?fth embodiment of the 
invention a tray 500 is provided Which is substantially 
similar to a portion of the full tray according to any of the 
other embodiments described herein. The tray 500 thus 
comprises all the elements and features of these embodi 
ments, as described herein mutatis mutandis, Wherein the 
tray portion 500 is adapted to be placed over one or several 
teeth, rather than over the full arch 200. In the fourth 
embodiment, the tray 500 may comprise any one of or a 
combination of the WindoWs according to any embodiment. 
For example, as illustrated in FIG. 13, the tray 500 is adapted 
to be seated over three adjacent teeth, and comprises Win 
doWs 50, 50' and 50". 

[0112] The tray 500 according to the ?fth embodiment 
may be designed and manufactured in a similar manner to 
that described herein for the ?rst, second, third or fourth 
embodiments, mutatis mutandis, With the difference that 
rather than a complete tray, only the relevant part of the tray 
is formed instead. 

[0113] The tray 500 according to this embodiment may 
also be used in a similar manner to that described for the 
?rst, second, third or fourth embodiments, mutatis mutandis. 
Thus, the tray 500 is seated onto the appropriate teeth of arch 
200 so that the WindoWs are in registry With the correspond 
ing parts 60 of the teeth onto Which the brackets 70 are 
eventually to be positioned. Thereafter, the brackets may be 
targeted onto these parts directly via the WindoWs, or indi 
rectly by using the WindoWs to mark the teeth in an appro 
priate manner, or by marking the positions of the brackets as 
described for the fourth embodiment, and bonded onto the 
teeth. The tray 500 is removed by lifting the same aWay from 
the arch 200 in a direction opposed to the insertion path. 

[0114] The tray 500 according to the ?fth embodiment is 
particularly useful in permitting brackets to be placed in 
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only one or some of the teeth Without the necessity of 
providing a full tray. Such a capability is of particular 
advantage When it is desired to add or replace a number of 
brackets to the teeth after the teeth have been moved by 
some amount. 

[0115] When the tray 500 is for a single tooth it may not 
even be necessary to provide another model of the dentition 
(physical or virtual). Relative to the tooth, the bracket 
remains in the same position during the full duration of the 
treatment. Since the tray 500 comprises a cavity that sub 
stantially folloWs the shape of the tooth it is designed to ?t 
over, the WindoW of the tray Will remain in the appropriate 
place With respect to the tooth When the tray 500 is properly 
seated onto the appropriate tooth. Thus, the original tooth 
model may be used to provide the geometrical information 
required to produce the tray 500. 

[0116] In some embodiments it may be desired to position 
more than one dental appliance thereon, each at a predeter 
mined position and orientation, in Which case a number of 
WindoWs, each corresponding to a different appliance, are 
made in a suitable tray, similarly to the manner described 
above relating to a single WindoW per tooth, mutatis mutan 
dis. 

[0117] In every embodiment, it is possible to mark the tray 
With useful information including, for example, at least one 
of: the name of the patient; the name of the orthodontist; the 
name of the dental lab that manufactured the tray; the date 
of manufacture; the model, type, serial numbers, or other 
identifying references for the brackets; and so on. 

[0118] In the method claims that folloW, alphanumeric 
characters and Roman numerals used to designate claim 
steps are provided for convenience only and do not imply 
any particular order of performing the steps. 

[0119] Finally, it should be noted that the Word “compris 
ing” as used throughout the appended claims is to be 
interpreted to mean “including but not limited to”. 

[0120] While there has been shoWn and disclosed exem 
plary embodiments in accordance With the invention, it Will 
be appreciated that many changes may be made therein 
Without departing from the spirit of the invention. 

1. Atargeting device for enabling one or more orthodontic 
elements to be positioned With respect to at least one tooth 
in a predetermined manner and to be bonded thereonto at 
such a position, comprising: 

a shell comprising, for the or each tooth With respect to 
Which it is desired to align a said orthodontic element, 
a cavity shaped to receive the tooth, and further com 
prising targeting indicators con?gured for enabling the 
corresponding said orthodontic element to be guided 
into alignment in said predetermined manner With 
respect to a said tooth that is received in a correspond 
ing said cavity. 

2. A device according to claim 1, Wherein said predeter 
mined manner includes a predetermined position and a 
predetermined orientation With respect to a corresponding 
tooth surface of a said tooth. 

3. A device according to claim 1, Wherein said targeting 
indicators are associated With WindoWs comprised in said 
shell, each WindoW extending from an outside of said shell 
to a corresponding said cavity. 
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4. A device according to claim 3, wherein each said 
WindoW is con?gured for enabling the corresponding orth 
odontic element to be attached to a corresponding said tooth 
surface. 

5. A device according to claim 4, Wherein each said 
WindoW is con?gured for enabling the corresponding orth 
odontic element to subsequently remain attached thereat in 
the absence of said device. 

6. A device according to claim 3, Wherein each said 
WindoW is suf?ciently large to provide a clearance With 
respect to a said orthodontic element that is targeted via said 
WindoW. 

7. A device according to claim 3, Wherein each said 
WindoW is con?gured for enabling a corresponding said 
orthodontic element to be positioned in said predetermined 
manner With respect to a surface of a tooth in a non-engaging 
manner With respect to the shell. 

8. A device according to claim 3, Wherein for at least one 
WindoW, at least one of: 

at least a part of the periphery of said WindoW comprises 
said target indicators, Wherein said target indicators are 
in the form of visual markings With respect to Which 
predetermined reference datums on a corresponding 
said orthodontic element are to be aligned; 

the WindoW is of a shape indicative of the said manner in 
Which the corresponding said orthodontic element is to 
be ?xed With respect to the corresponding tooth sur 
face. 

at least part of the edges of said WindoW comprise said 
target indicators, Wherein said parts of said edges are of 
a shape substantially complementary to the plan pro?le 
of corresponding parts said orthodontic element. 

9. A device according to claim 1, Wherein said target 
indicators are provided in at least one said cavity and interact 
With a tooth that is received in said cavity such as to mark 
thereon the said desired manner in Which it is desired to 
align a said orthodontic element With respect to the tooth. 

10. A device according to claim 9, Wherein said target 
indicators comprise a transfer patch having a form correlated 
to said predetermined manner, such that When a tooth is 
received in said cavity, the transfer patch transfers a material 
to said tooth, Wherein the shape of said transferred material 
is correlated to the desired manner in Which it is desired to 
align the corresponding orthodontic element. 

11. A device according to claim 10, Wherein said transfer 
patch is con?gured such as to at least one of: 

to transfer a sticker of predetermined shape to a tooth 
received in said cavity; 

to transfer a colored pigment in a predetermined shape to 
a tooth received in said cavity; 

to transfer an etching material in a predetermined shape to 
a tooth received in said cavity, Wherein said target 
indicators comprise a protrusion having a form corre 
lated to said predetermined manner, such that When a 
tooth is received in said cavity, the protrusion can form 
marks on the surface of the tooth in contact thereWith, 
Wherein the shape of said protrusions is such that the 
said marks are correlated to the desired manner in 
Which it is desired to align the corresponding orthodon 
tic element. 
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12. A method for aligning and bonding one or more 
orthodontic elements With respect to at least one tooth in a 
predetermined manner, comprising: 

(A) providing target indicators for the or each tooth With 
respect to Which it is desired to align a said orthodontic 
element, and for said each orthodontic element in turn: 

(B) bringing said orthodontic element into proximity With 
corresponding said targeting indicators; and 

(C) aligning said orthodontic element With respect to said 
targeting indicators to achieve the required said align 
ment of the element With respect to the tooth accom 
modated in the corresponding said cavity. 

13. A method according to claim 12, comprising: 

(a) providing a shell comprising, for the or each tooth With 
respect to Which it is desired to align a said orthodontic 
element, a cavity shaped to receive the tooth, and 
further comprising targeting indicators con?gured for 
guiding the or each said orthodontic element into 
alignment in said predetermined manner With respect to 
a said tooth that is received in a corresponding said 
cavity; 

(b) seating said shell over said teeth such that the or each 
said tooth is received in a respective said cavity; and for 
said each orthodontic element in turn: 

(c) bringing said orthodontic element into proximity With 
corresponding said targeting indicators; and 

(d) aligning said orthodontic element With respect to said 
targeting indicators to achieve the required said align 
ment of the element With respect to the tooth accom 
modated in the corresponding said cavity. 

14. A method according to claim 13, Wherein said prede 
termined manner includes aligning one or more said orth 
odontic elements With respect to said at least one tooth in a 
predetermined position and orientation. 

15. A method according to claim 13, Wherein said target 
ing indicators are associated With WindoWs comprised in 
said shell, each said WindoW extending from an outside of 
said shell to a corresponding said cavity. 

16. A method according to claim 15, Wherein step (d) 
comprises inserting a said orthodontic element into a said 
WindoW into contact With a said tooth accommodated in the 
corresponding said cavity, Wherein the shape, location and 
orientation of the WindoW is complementary to the shape 
and desired location and orientation of the said orthodontic 
element With respect to the said tooth. 

17. A method according to claim 16, further comprising 
the step of bonding each said orthodontic element When 
aligned in said predetermined manner With respect to the 
corresponding tooth, and the step of removing the said shell 
after the said orthodontic elements have been bonded to the 
teeth. 

18. A method according to claim 15, Wherein step (d) 
comprises marking the desired position and orientation of a 
said orthodontic element With respect to a said tooth accom 
modated in the corresponding said cavity by means of said 
corresponding WindoW, Wherein the location and orientation 
of the WindoW is complementary to the shape and desired 
location and orientation of the said orthodontic element With 
respect to the said tooth. 
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19. A method according to claim 18, wherein the shape of 
the WindoW is complementary to the shape of the orthodon 
tic element that it is desired to align With respect to said 
tooth. 

20. A method according to claim 19, further comprising 
the step of removing the shell and aligning each said 
orthodontic element With the corresponding marked position 
on the corresponding tooth. 

21. A method according to claim 20, further comprising 
the step of bonding each said orthodontic element When 
aligned in said predetermined manner With respect to the 
corresponding tooth. 

22. A method according to claim 14, Wherein said target 
indicators comprise a transfer patch having a form correlated 
to said predetermined manner, and Wherein step (d) com 
prises transferring a transfer material to a said tooth that is 
accommodated in a corresponding said cavity, Wherein the 
shape of said transferred material is correlated to the desired 
manner in Which it is desired to align the corresponding 
orthodontic element. 

Oct. 11, 2007 

23. Amethod according to claim 22, Wherein said transfer 
patch transfers at least one of: 

a sticker of predetermined shape to a tooth received in 
said cavity; 

a colored pigment in a predetermined shape to a tooth 
received in said cavity; 

an etching material in a predetermined shape to a tooth 
received in said cavity. 

24. A method according to claim 14, Wherein said target 
indicators comprise a protrusion having a form correlated to 
said predetermined manner, and Wherein step (d) comprises 
causing said protrusion to come into contact With a tooth 
accommodated in a corresponding said cavity and to form 
marks on the surface of the tooth in contact thereWith, 
Wherein the shape of said protrusions is such that the said 
marks are correlated to the desired manner in Which it is 
desired to align the corresponding orthodontic element. 

* * * * * 


