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BACKGROUND OF THE | NVENTI ON The present invention generally relates to an
appar at us, w@ osy9iesm and a nmet hod for straightening of teefsoMeiR
specifically, the present invention rehates 15 to an orthodontic appliance
that nay be placed on teeth to straighten teeth and a nmethod for using the
sanme. It is, of course, generally known to provide an apparatus for
straightening teeth. Throughout the |ife of an individual, teeth often
require corrective nmeasures 20 to remain healthy or to correct defects with
whi ch an individual may be born or develop at |ater ages, such as an

overbite, overjet, r | eth. The need
for corrective neaéﬁ('g@'#cg% @‘ E'E]%“h%%%®§ éﬂf%&;ﬁ‘ﬁg IFEE%\‘BM ocedur es,
exani nati ons, dlagno§¥iﬁﬁﬁ§ B TEEIERYS YOMBIHRR ded by a denti st

or orthodontlst as well as correctlve measures in the form of dental
appl i ances which may be worn in the nouth. However, orthodontists often are

i naccessi ble due to a person's schedul e, geographic |ocation or various
other 30 reasons. Mreover, such professionals my be unaffordable to sone
I ndi viduals. CGenerally, orthodontics is provided during the devel opnental
year § of a patient because significant facial growh takes place during
this Beriod Further, 35 during the developnental years, there is typically
addi tional space in the nouth BAGKGROE: INSER 8 NOVEMBER 2006 WO
03/ 099155 PCT/ USQ3/ 167#e -pkesent invention generally relates to an

apparatus, a system and a method for straightening of
teeth. More specifically, the present invention relates

15 to an orthodontic appliance that may be placed on teeth
to straighten teeth and a method for using the same.

It is, of course, generally known to provide an
apparatus for straightening teeth. Throughout the life
of an individual, teeth often require corrective measures

20 to remain healthy or to correct defects with which an
individual may be born or develop at later ages, such as
an gverbite, overjet, crowding, rotations, and/or spacing
of teeth. The need for corrective measures for teeth has
brought about various procedures, examinations, diagnoses

25 and the like, such as those provided by a dentist or
orthodontist, as well as corrective measures in the form
of dental appliances which may be worn in the mouth.

However, orthodontists often are inaccessible due to
a person'’s schedule, geographic location or various other

30 reasons. Moreover, such professionals may Dbe
unaffordable to some individuals.

Generally, orthodontics is provided during the
developmental years of a patient because significant
facial growth takes place during this period. Further,

35 during the developmental years, there is typically
additional space in the mouth of the patient for easier



correction of crowding teeth and for easier straightenjn f ting teeth
due to the | arge deciduous nolars and relatively sml%séﬁ)ﬁé\aﬁﬁ#\g@fs

prenol ars that replace them It is generally known to provide an appliance
made 5 ofyw@efibRsi @l with an el evated duroneter or stifg c'i‘?n?s??] eggg[ch I s made
directly fromt e exact anatony of the teeth of a patient s type of
appliance is usually vacuum or pressure forned, often by a machine called
"Biostar." (Sold by Dentaurum) The appliance is 10 generally snapped into

pl ace into various undercuts. However, it is often difficult to nove teeth
to their proper position because of the ®2iffness and relative |ack of
resiliency of the appliance. A need, therefore, exists for an inproved
apparatus 15 and nmethod for providing automatic tooth straightening that
may be snapped into place on sone teeth that will not need strai ghtening or
that will rennicpirecthienmifitidrowdnng tredtdt ané ﬁnmsaamErmIs&atiigmewiingout t he

need for freqt@ﬁteﬂzﬁehﬁgeer@@éh &@%d thief tlQ?{;eedécsi&zé&H nma%g bgroved
appl i ance havin a SE Stif f on,the actual

anatony of the Te&rR’S Yt‘ﬂ'éallﬁéft P%nf'arb? l‘ppg?‘g% a%%l&?'&ttpﬁ?? {58884 on
predi cted sizes anétsh&pﬁgn%?apelét]ﬁl%@r itPeBTPY 3¢ ntarrpRifiapceupadef teeth
for providing tabtd ddtertigilt enitly droreleaitded Rairomeee25 & Wliffgess

Additionally, gmneqd &xisid f@{]r@au %%h@p&awcsns%m#hsfguhgance of
unerupted teeth tih? t he easi er and faster st nin

al ready erupt eth (ﬂﬁd@dpaltdfaﬁf'ed §p5¥%%l Q e?ﬁ?lmﬁ? &E Y| NVENTI ON
30 The present Varpem ioh prergurdd yfomied, esofitemrby apphiaghéneorcadppdr at us, a

tsKstem and ? netgiesther » aus@r@t iK‘yt(I;Edta&frﬁﬁ') ghlt erthég. aﬂr}ﬂlrlenelaecaai c?l I y,d
e esen I e ace
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on teeth to st en-te and a net
appar at us may Wﬁﬁ?§tr&&téﬁ 8 ten difficult to move teeth to the1r
proper position because of the stiffness and relative

lack of resiliency of the appliance.
A need, therefore, exists for an improved apparatus
15 and method for providing automatic tooth straightening
that may be snapped into place on some teeth that will
not need straightening or that will remain in the mouth
in a relative constant position without the need for
frequent replacement. A need further exists for an
20 improved appliance having a semi-stiff or soft customized
part based on the actual anatomy of the teeth of the
patient or prefabricated portion based on predicted sizes
and shapes of teeth derived from means of groups of teeth
for providing tooth straightening for teeth that are
25 erupting. Additionally, a need exists for an improved
appliance for the guidance of unerupted teeth into the
mouth or for easier and faster straightening of already
erupted, crowded, rotated or spaced teeth.
SUMMARY OF THE INVENTION
30 The present invention generally relates to an
appliance or apparatus, a system and a method for
automatic tooth straightening. More specifically, the
present invention provides a customized appliance that
may be placed on teeth to straighten teeth and a method
35 for using the same. The apparatus may be constructed of
a stiff material and may be customized to fit a
particular patient. The stiff material of the appliance



a stiff mterial and may be custom zed to fit a particular patient. The
stiff material of the appliance 28 NOVEMBER 2006 WO 0@/%@5@@9‘“‘2006

PCT/ US03/ 16725 -3 may be snapped into place on sonme teeth that will not
need strai | or that will remain in the nouth in const ant
posi tion. %éﬁl{ag@?h that require straightening or gui dancTre/ﬁglo%{léﬂfiehe nout h
may be 5 straightened or guided by a sem-stiff or soft custom zed or
prefabricated portion of the appliance. To fabricate an appliance for a
specific patient, the size and shape of the teeth that have not fully
erupted into the nouth are predicted. Thost teeth 10 already fully erupted
in the nmouth that require straightening may be properly aligned by the
conputer or manually on a nodel for the softer material to be forned
around them In an enbodi nent of the present invention, the original nodel
of the nmouth ofmeay et isrpped liater pliacsczmnedmeA teetphutdatpwaddamoto

estimte the sigefalrashhendi e cBaeist Phdfakh iRagRe Mudhansize of the

original existing teeth patient. an a roup
standards or nEan® Y pr ?ﬂscf&ﬁ"t r{"accinual %?p ti}hegg?g l1’:8et h and
predicted teet rﬁqw%eﬁénﬁaneﬁl I Quhwe orlr’d:%ll dileal mawtde dllabfenbﬁonal

i mage 5 of the ssypaight¥nbéa ¢isemidedcsns suni - st bflelr byft hstemliizedogr aphy

used in tool arg;b?r%f\gg;: F?{:&? I & tﬂg:%?g f&ncé)r several graduated

appl i ances, g ricate | ance or, sever al gr aduat ed

25 appl i ances may al§o rF&BFFcﬁPeBPB thRSHMAC RAEEPEy from the
di gital three-dibeensizmatndodbhpeToft Hike errith nthat ehéwveli meht fufl lyhe

present Inventéﬁﬂatea gaies akhy %&Mpeﬂr@rb&eaeetée apprhésée tew@hn on
teethygn a m)ut retah rp\%}#ﬁgt %’Q-ﬁf»?éé‘ a{nl easd C’}Qouq_'qle fhatthe rte% h reqw re

correcting and %
straightening may be properly aligned by the computer or

manually on a model for the softer material to be formed
around them. In an embodiment of the present invention,
the original model of the mouth of a patient is laser
15 scanned. A computer program to estimate the size and
shape of the predicted teeth based on the size of the
original existing teeth of the patient and the shape
based on group standards or means is provided. The
actual cast of the original teeth and predicted teeth may
20 be manually made, or a digital three-dimensional image
of the same, may be used to construct a model by
stereolithography used in tool and die work, from which
an appliance, or several graduated appliances, may be
manually fabricated. The appliance or several graduated
25 appliances may also be fabricated by stereolithography
directly from the digital three-dimensional model.

To this end, in an embodiment of the present
invention, a generally U-shaped orthodontic appliance
worn on teeth in a mouth of a patient wherein at least

30 one of the teeth require correcting and further wherein
the orthodontic appliance has a plurality of layers of
material is provided. The orthodontic appliance has a
first layer constructed from a first material. The
orthodontic appliance has a second layer adjacent to the
35 first layer constructed from a second material wherein
the second material is harder than the first material.
The orthodontic appliance also has a first socket formed



the orthodontic appliance has a plurality of layers of material is
provi ded. The orthodontic appliance has a first |ayer 28 RYEMIERZEG rom a
first material. The orthodontic appliance has a second | ayer adjacent to

the 35 fi r@bok/@’% constructed froma second materi al wh ie'g t second
[ aer @l@ %%18 |

material iS harder than the first material. The orthodo ance al so
has a first socket formed 28 NOVEMBER 2006 WO 03/099155 PCT/ US03/ 16725 -4
within the first |ayer wherein the socket causes novenent of a position of
at | east one of the tooth. In an enbodi nment, the orthodontic appliance has a
second socket formed within the first |aye4-wherein the 5 second socket

mai ntai ns the position of at | east one of the tooth. In an enbodi nent, the
ort hodontic appliance has walls extending fromthe first layer. In an
enbodi ment, the first socket is shaped to 10 correspond to at |east one of
the teeth. In apienhodneEepirst Nayekt iReEdin ¢heappthkeacrusas mowementext endi ng

fromthe secondoka_cy osi'ﬂo%nBEhQE ?gg)ggl tqfofthrehgoggﬁgent inventipn, a
nmet hod f or correctlnﬂbaﬁposmlqn of a toot gn a nmputh of, 15 a patient

havi ng teeth wher ei TR MEREY h thEs OZtBBAPREAC RRRYIBIFSLMADR of the
teeth has an i nsecomtisogketi foomedswptlmin ddwe fihetpaaient wheseimadshe

plural 6ty of tygesn®@fsdaichmahatgins onge GloditadnyBeSaef 1tAsc t&ed o i s
erupted teeth. ng tr’%egéhod has the steps of: 20 identifying the position of

the tooth; crealing an 1mage  fromthe gosition of the tooth; and predicting
a size of an unerupteda@foSMRogaBent on tesithodopkier \gRRAd ansst hast  the
patient. |In an eabbsliewrdndinge frenholde ffitdterlalyex.t he step of 25

determ ning the corrggt ;R08hbb@méit ONEROT £hPEL t 88LRet is shaped to
10 correspond to at least one of the teeth.

In an embodiment, the orthodontic ‘appliance has
walls extending from the second layer.

In another embodiment of the present invention, a
method for correcting a position of a tooth in a mouth of

15 a patient having teeth wherein one of the teeth has a
correct position and one of the teeth has an incorrect
position is provided. The patient also has a plurality
of types of teeth wherein one of the types of the teeth
is erupted teeth. The method has the steps of:

20 identifying the position of the tooth; creating an image
from the position of the tooth; and predicting a size of
an unerupted tooth based on a size of an erupted tooth of
the patient.

In an embodiment, the method further has the step of

25 determining the correct position of one of the teeth
having the incorrect position based on a model of the
tooth wherein the model represents the correct position
of the tooth.

In an embodiment, the method further has the step of

30 fabricating an appliance based on the correct position of
the tooth.

In an embodiment, the method further has the step of
creating a dental appliance having a first portion which
contacts a first tooth having the incorrect position

35 wherein the first portion is shaped based on the correct
position of the tooth and wherein the dental appliance



having the incorrect position based on a nodel of the tooth wherein
model represents the correct position of the tooth. |A3YQVENIIR 4t  the
met hod further

correct po
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nmet hod further has the step of scanning the teeth of the
patient to create the image of 5 the position of the tooth. In an
nmet hod further has the step of photographing the teeth of
the pati ent to paea @ekbad poRdomOhi BR d¥iftaldt@na eddifl £88EH. hdwimy
5;§§1Jlﬁ%§§% gas the step of 10 radi o-graphing the teeth

e of the position of the tooth. In

an

t he rrethHHaF’u?Th‘é‘ﬂl‘P%%t't kdespeihesdt fugshprghandhs: 8BeRt%on of the
size of t he unesoaheithg ahiehteenhhraf esHeapat iantt tmaalatst ahdaivsgé arf t eet h.

15 I n gn enbodi pgat ogfgidyebﬁoqhguggggﬁ has the step of basing the
prediction of the SI e o e.unerupted t si0-di taI stan ards for
teeth. In an embodi 'ﬂ% ORHPHY et %S‘F %%%5 ﬁgEgtl'éebs %€| ng a
shape of the unEhﬁb@@éﬁH@@Bh thes eheeh Q@ shangatdeshapes Cfltﬁatteeéthﬁ I n

anot her enbodi neiRdgefof theppesehionNyENthedtooth .

In an embodiment, the method further has the step of
radio-graphing the teeth of the patient to create the
image of the position of the tooth.

In an embodiment, the method further has the step of
basing the prediction of the size of the unerupted tooth
on race-based anatomical standards for teeth.

In an embodiment, the method further has the step of
basing the prediction of the size of the unerupted tooth
on mesio-distal standards for teeth.

In an embodiment, the method further has the step of
predicting a shape of the unerupted tooth based on
standard shapes for teeth.

In another embodiment of the present invention, an
orthodontic appliance for teeth of a patient having
either a correct position or an incorrect position in the
mouth of the patient is provided. The orthodontic
appliance has a base sized to fit the teeth of the
patient. The orthodontic appliance also has a first slot
in the base having a first occlusal surface wherein the
first slot is constructed from a first material. The
orthodontic appliance also has a second slot in the base
having a second occlusal surface wherein the second slot
is constructed from a second material and further wherein
the first material is harder than the second material and
wherein the second slot guides one of the teeth having
the incorrect position into the correct position.

In an embodiment, the orthodontic appliance has a
socket within the base wherein the socket is shaped in
correlation to individual teeth of the user.



ort hodontic appliance for teeth of a patient having either a correct
position or an incorrect position in the nouth of the28&OVEMBER2006 ovi ded.
The orthodontic 25 appliance has a base sized to fit the teeth of the
patient. T ggontic appliance also has a first slot__in the_base having
a first oc IJ§Q%H urface wherein the first slot is constFEBEEETPom a first
material. The orthodontic appliance also has a second slot in the base 30
havi ng a second occlusal surface wherein the second slot is constructed
froma second material and further wherein the first material is harder
than the second material and wherein the-eecond slot guides one of the
teeth having the incorrect position into the correct position. 35 In an
enbodi ment, the orthodontic appliance has a socket within the base wherein
the socket is shaped in correlation to individual teeth of the user. 28
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i s adjacent to FE&CREER HWD BeMREE nteg R PL (HheaMsEFbodi nent, the second
material is adjacentIn an eebblimen, thegfdéost atdtexiall isanddabenlt nent , t he
occl ussl surfacgedsh fddbe WAiaRQIREH. enbodi ment of the present invention, a

10 rethou for et ustyng. (et hablort, PRhL e RAEHL 050 o U8 aEAPS N, Lhe
estimating a peseth orefining cerrectdrntein the position is a correct
position in the noutin ¢in teRdodanert} thel JdoTuzan wheeete 1 fhwx correct
position provides a ff oRRle A6 1ekBlam@he { B8 chehheOlnd NEnPAL R, AN
creating a dental %ﬁ? |ancg_ hayln% a ﬁoc et to rtofafe the teet f the
pati e ? i nto meth for adjusting teeth of a patient is provided. The
method has the steps of: identifying an orthodontic
condition of the teeth of the patient; estimating a
position of the teeth wherein the position is a correct
position in the mouth of the patient and further wherein
15 the correct position provides a proper occlusion of the
teeth of the patient; and creating a dental appliance
having a socket to rotate the teeth of the patient into
the correct position wherein the socket is based on a
predicted size of a tooth which has not erupted.
20 In an embodiment, the method further has the step of
creating a model of the teeth of the patient.

In an embodiment, the method further has the step of
providing a second socket in the dental appliance wherein
the second socket maintains a position of a tooth having

25 the correct position.

In an embodiment, the method further has the step of
obtaining an image of the teeth of the patient.

In an embodiment, the method further has the step of
calculating a distance between the position of the tooth

30 and the correct position for the tooth.

In an embodiment, the method further has the step of
creating a retainer shaped to receive the teeth of the
patient when the teeth are in the correct position.

In another embodiment of the present invention, a

35 system for adjusting teeth of a patient is provided. The
system has an image capturing device which obtains an
image of the teeth of the patient wherein at least one of
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determines a shape of a second dental appliance worn
adjacent to the teeth after the first dental appliance is
worn wherein the second dental appliance maintains the
tooth in the correct position.

In another embodiment of the present invention, a
generally U-shaped orthodontic appliance for teeth of a
patient having either a correct position or an incorrect
position in the mouth of the patient wherein a predicted
position is a correction of the incorrect position in the
mouth is provided. The orthodontic appliance hags a base
sized to fit the teeth of the patient wherein the base is
constructed from a single material. The orthodontic
appliance also has a first socket in the base to receive
one of the teeth in the incorrect position and further
wherein the first socket causes movement of one of the
teeth in the incorrect position to the predicted
position.

In an embodiment, the orthodontic appliance has a
second socket in the base to receive one of the teeth in
the correct position.

In an embodiment, the first socket is shaped to
correspond to a plurality of the teeth in the incorrect
position.

It is, therefore, an advantage of the present
invention to provide an apparatus, a system and a method
for automatic straightening of teeth with fewer
appliances, fewer or no adjustments and fewer or no
appointments.



tooth in the correct position. In another enbodi nent of the present
invention, a 15 generally U shaped orthodontic appli amzendvEMBERR2GD6Of a
patient having either a correct position or an incorrect position in the
nmouth of the patient wherein a predicted position is a correction of the
incorrect MELB0PYASin the nouth is provided. The ort hod®GEUSOHISRS ance has
a base 20 sized to fit the teeth of the patient wherein the base is
constructed froma single material. The orthodontic appliance also has a
first socket in the base to receive one of the teeth in the incorrect
position and further wherein the first sagket causes novenent of one of the
25 teeth in the incorrect position to the predicted position. In an

enbodi ment, the orthodontic appliance has a second socket in the base to
receive one of the teeth in the correct position. 30 In an enbodi nent, the
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system and a netlgdstmént sthyaigldesning ot oegidddrtaistr.equires little or no

adj ustments by a denfjSinof, Al BRFANAGE of the present invention is to
provide an apparatus, a system and a method for
10 straightening of teeth wherein the apparatus may be
constructed of stiff material, soft resilient material,
or a combination of both stiff and soft resilient

material.

Another advantage of the present invention is to

15 provide an apparatus, a system and a method for
straightening teeth that may be 1less costly than
conventional methods.

A still further advantage of the present invention
is to provide an apparatus, a system and a method for

20 straightening of teeth wherein teeth of a patient may be
duplicated and straightened by a computer or manually.

Yet another advantage of the present invention is to
provide an apparatus, a system and a method for
straightening of teeth wherein the apparatus may be

25 fabricated by computer using stereolithography or
manually.

Another advantage of the present invention is to
provide an apparatus, a system and a method for
straightening teeth, guiding erupting teeth and guiding

30 the eruption of yet unerupted teeth, wherein the
prediction of the sizes and shapes of certain teeth to be
adjusted or guided in eruption may be based on the sizes
and shapes of other adult teeth already fully erupted in
the mouth of the patient or from group standards

35 Further, an advantage of the present invention is to
provide an apparatus, a system and a method for



Further, an advantage of the present invention is to provide an apparatus,
a systemand a nethod for 10 straightening of teeth \/\hé?@PNWRa%E‘ar at us
may be constructed of stiff material, soft resilient material, or a
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the present 'Irnvention is to 15 provide an apparatus, a sy a net hod
for straightening teeth that may be I ess costly than conventional nethods.
A still further advantage of the present invention is to provide an
apparatus, a systemand a nethod for 20 straightening of teeth wherein
teeth of a patient nmay be duplicated and st#ai ghtened by a conputer or
manual | y. Yet anot her advantage of the present invention is to provide an
apparatus, a systemand a nethod for straightening of teeth wherein the
apparatus may be 25 fabricated by conputer using stereolithography or
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PCT/ US03/ 16725 dentitskqhyi ghtening of teeth wherein the apparatus may
require few or no adiddittientd deatppes nan@nadvardiadds faff tttex , praesnter
advantage of the; p¢&Hefln are described in, and will be apparent from,

10 the detailed description of the presently preferred

embodiments and from the drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates a black box diagram of a system
in an embodiment of the present invention.

15 Fig. 2 illustrates a flowchart of a method in an
embodiment of the system of the present invention.

Fig. 3 illustrates a top view of a mouth used to
form a model in an embodiment of the present invention.

Fig. 4 1illustrates a perspective view of an

20 appliance in an embodiment of the present invention.

Fig. 5A illustrates a cross sectional view taken
along line V-V of Fig. 4 of an embodiment of the present
invention having a stiffer section where the teeth do not
require straightening, and a softer section in an area

25 where the teeth require straightening which is in direct
contact with the teeth.

Fig. 5B illustrates a cross sectional view of the
appliance in another embodiment of the present invention.

Fig. 5C illustrates a cross sectional view of the

30 appliance in another embodiment of the present invention.
DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS
The present invention generally relates to an
apparatus, a system and a method for automatic tooth
35 straightening. More specifically, the present invention
provides an appliance that may be placed on teeth to
straighten teeth and provides a system and method for



I nvention may be to provide an apparatus, a systemand a 5 nethod for
strai ghtening of teeth providing a conputer generated tR$NOVEMBERZMaAl
digital nodel or image of the dentition. Additional features and advant ages

of the presgnt . | ntion are described in, and will be apparent from 10

t he detail eﬁgd’élg%??'sgtion of the presently preferred enbogewéﬁ(i}96gﬁd from
the draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 illustrates a bl ack
box di agram of a system in an enbodi nent of the present invention. 15 Fig.
2 illustrates a flowhart of a nethod in an enbodi nent of the system of the
present invention. Fig. 3 illustrates a topos ew of a nouth used to forma
nodel in an enbodi nent of the present invention. Fig. 4 illustrates a

perspective view of an 20 appliance in an enbodi ment of the present
invention. Fig. S5Aillustrates a cross sectional view taken along line V-V

of tFig- \Z/t/n of atnhegmgiitt{]wtsa@fe.t h?héréﬁﬁé\ialtdsﬂ‘ﬁﬁﬁ}t b@ncbaﬂbﬂﬂz@dsﬁ?fﬁci&r y
sectl on ere ) Q.n N u | RLNg, -a a s sectl on
in an area 25 V\hgrégﬁ%ec qe‘%t E’%Féaﬁlgrgﬂg éflarl{ agea%?rllo;lmﬁffcﬁglesa?%qlc?ﬁceect

contact with theM@¥he . attaghedptp FEEPF%@e%ee&hCItBég aget puhsFanti@t f the
appl i ance i n anosteaighthodi nerfEroptéde peeslent areiventeoh. thay FHave

1Tustrates a cresseesiAngl oibeyea chitudd cHRPLLANGE LheAAGkAEI: DO et
of the present ipventiaon. IA%L D DI%?’a TI ON THE PRESENTLY., PREFERRED
EVBODI VENTS The B ELGHE Yy ERLABTOB R FS PRIAARS PEIOTa BT ale o
system and a met ARel fancepeynhenin gt the3pouth ainyta arilagivibeenstant
specifically, thpopitsant iTheeeripte@rovétiesthat apgliascsetifghteyidee pl aced
on teeth to strglghenelgelie dch PLOY PRS heVDtER AL HREPlle filetdB
NOVENB§€ 2006 that are erupting may be guided into the mouth by another
portion of the appliance.
To fabricate an apparatus such that the apparatus
has a substantially similar anatomy as that of a mouth of
a patient, the size and shape of the teeth that have not
15 fully erupted or not yet exited the gums into the mouth
may be predicted. The predictions may be accomplished by
analyzing sizes of some of the fully erupted adult teeth
and shapes from group standards of tooth shapes. From
analyzing the sizes of the fully erupted adult teeth, the
20 size of the unerupted or erupting teeth may be calculated
as shown in the table below. The shapes of the erupting
or non-erupted teeth may be obtained from standards of
average anatomic shapes of groups of teeth.

Predicting mesio-distal sizes of adult teeth
25
Lateral (lower) = |Central (lower) + 10.5 mm
Central (upper) = |Central (lower) + |3.25 mm
Lateral (upper) = |Central (upper) + |2.0 mm
Lateral (upper) = |Central (lower) + i.25_mm
30 Incisors (lower 4) = |Central (lower) x 4 + ]1.0 mm
Incisors (upper 4) = |Incisors (lower 4) + |8.0 mm
Canine (upper) = |Lateral (upper) + [1.25 mm
Canine (upper) = |Central (upper) - 1.0 mm
Canine (upper) = |Canine (lower) + 1.0 mm
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erupted teeth that require straightening may be strai ghtened; and the
unerupted teeth or the teeth 10 that are erupting may be guided into the
nout h by another portion of the appliancel1i¥o fabricate an apparatus such
that the apparatus has a substantially simlar anatony as that of a nouth

of a patient, the size and shape of the teeth that have not 15 fully
erupted or not yet exited the guns into the nmouth may be predicted. The
predi cti ons may[pe acconpr rsned _ ; ully
erupted adult t¢BfF® &hd shapes from PPt 43RBT ds of From
anal yzi ng the sij f&pesf 1¥her 208) y drupt ed adult teeth, the t he
unerupted or ertipiiing tesidy)my be caleHl gl .88 Shown | bel ow.
The shapes of t m
standards of ay&f agyemahat ottioweshqpes|Cehtgaloupewer) t eet h.
nmesi o-di stal si¥es Of adulf, tee Z areral, - (1T ower) = ry +
0 5 mm® cont ral [Faltmeter (ovBFl | Folceprear buseEr) o 1P (17 o VL
Central (upper) |2=°2pdimanend at er al |(spipee) zw Gebtal (1 owgr) |&.2s2fm Aqm 30
Incisors (| ower {dlemm1GeNidgdler(! OWgr) Kugpdy)yl- 0 mm I ncisders (uppesxd =
I nci sors (| ower . i = pefp——t=248 mm
Cani ne (upper) FCchrrmahertupper) 4 4.|Peam 2™ molar - 2.6 mm
Premolar (lower) (lower) (approx)
10 Leeway space lower per side =|2.5 mm*
(canine, both premolars)
Leeway space upper per side =]1.4 mm*
(canine, both premolars)
Low. dec. canine & molars per side (male) =|23.55 mm
15 Low. perm. canine & premolars per side =[21.32 mm
Difference per side = 2.23 mm. MALE
Low. dec. canine & molars per side (female) =[23.03 mm
Low. perm. canine & premolars per side ={20.36 mm
Difference per side = 2.67 mm. FEMALE
20 Mean difference lower (male & female per side) = 2.5 mm
Upp. dec. canine & molars per side (male) =[23.08 mm
Upp. perm. canine & premolars per side =121.78 mm
Difference per side = 130 mm MALE
Upp.dec.canine & molars per side (female) =[22.46 mm
25 Upp.perm.canine & premolars per side ={21.00 mm
Difference per side = 1.46 mm. FEMALE
Mean difference upper (male & female per side) = 1.4 mm
* Average of Male and Female
(See Moorrees, C.F.A.: The Dentition of the Growing
30 Child, Harvard University Press, Cambridge, Mags, 1959.)

The average size and shape of each tooth not fully
erupted in the mouth and corresponding to the varius



Cani ne (upper) Canine (lower) + 1.0 nm 28 NOVEMBER 2006 WO 031099155
PCT/ US03/ 16725 -11 Prenolar = Central (upper) - 1.8 8 NONEMBER200Gr 2nd)
Canine (lower) = Central (lower) + 1.5 mm let Prenolar (lower) = Central

(l oner) + J:wgggt%?g 2" Prnolar (lower) = Central (I ower) F®§3@ﬁ%n6

Per manent 6 nolar - 2.25 mm Prenol ar (upper) (up(f:) rox) 2nd
Permanent = Dec. 2nd nolar - 2.6 nm Prenolar (lower) (lower) (approx) 10
Leeway space |ower per side = 2.5 mm*¥ (canine, both prenolars) Leeway space
upper per side = 1.4 mmt (canine, both prenolars) Low. dec. canine & nolars
per side (male) = 23.55 mm 15 Low. perm -tanine & prenolars per side =
21.32 mm Difference per side = 2.23 nm MLE Low. dec. canine & nol ars per
side (female) = 23.03 mm Low. perm canine & prenolars per side 20.36 nm

D fference per side = 2.67 nm FEMALE 20 Mean difference |lower (nale &

femal e per side)sized dfMPthéPrteeder inC@ReNfodt NOh&y b aistimdeedmiken = 23. 08

150 mm MALE Upp djoc Biee SReRErd; SoTe Sfner peddnlth thy fREfimagr <! ¢
upp. per m cani ne &S5 ol §FE1pRYeL; B EakleOG‘SSrﬂﬁ ShFESe 2Rl p¥ATiPUE = 1. 46
mm FEMALE Mean aditfefredemodelpper teetthe & fenml e per side) = 1.4 nm *
Averages of Mal e and RefBLLiksPeR MDY rEL% bfakkAox Hiagkantét i0By8tehhe
Growing 30 Cni 'd%r A H#(eré%%é/h P{18§5 CRUBLL89s: MARSorigPRal The
average size and shape oP 6ach 1 00t h ho uIrLFy ]

model of the mouth of a patient 102 with crowded incisor

teeth and unerupted premolars may be scanned by a laser

scanner 104. The scanned information may be used to

10 construct a resin model 108 by stereolithography with
straightened incisors and predicted fully-erupted
premolars in place with the first permanent molars
adjusted forward through the leeway space. Additionally,
graduated models may be constructed in order to fabricate

15 appliances to be constructed in a graduated series with
gradual changes to allow the teeth to move sequentially
from the initial actual or digital model to the final
model. A person 109 may manually fabricate an appliance
with use of the resin model to form a single appliance

20 110 for straightening teeth. Additionally, the appliance
110 may be modified and fabricated by. stereolithography
111 directly from the computer program 106 that provides
a three-dimensional digital image of a model 107. The
6rigina1 model 102 may also be manually made by again

25 resetting the teeth required to be straightened 112, or
manually predicting sizes and shapes of teeth to be
straightened or that are erupting 114. An appliance or
appliances may be manually fabricated from these models
116.

30 More specifically, referring to Fig. 2, a flowchart
of a method for forming a model of a mouth for an
apparatus to straighten the teeth of that mouth is
provided. First, the original model of a mouth of a
patient may be laser-scanned via step 10. Laser-scanning

35 a model of a mouth of a patient is known in the art and
is disclosed in U.S. Patent No. 5,975,893 to Chishli et
al. After laser~scanning the model, the existing



erupted in the mouth and corresponding to the varius 28 NOVEMBER 2006 WO
03/ 099155 PCT/ US03/ 16725 -12- sizes of other teeth in t 78 NAEMBEHRI0pe
estimated from a conmputer program The other teeth in the nmouth may al so
be estinmate W y using charts and various altered geth. 5
Ref erring tgv I g ﬂfg a bl ack box diagramof a system for strail g%tEenl ng
teeth 100 is provided. An original nodel of the nouth of a patient 102 wth
crowded incisor teeth and unerupted prenolars nay be scanned by a | aser
scanner 104. The scanned information may be used to 10 construct a resin
nodel 108 by stereolithography with straigh3ened incisors and predicted
fully-erupted prenolars in place wwth the first permanent nolars adjusted
forward through the | eeway space. Additionally, graduated nodels may be
constructed in order to fabricate 15 appliances to be constructed in a
graduat ed seri es mailbhclgdeduad cebakege elethahtewtirad gheehbdilsy omputer

sequentially frqmgt h@télpl t1|2aI aRgfdR! t8E cglggl;eal aHHdeéheI osggg fdfnalzhem)del
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may al so be nanu % agal n equire
strai ght ened 112%i§ tHﬁnﬁéF‘B&“ﬁ} eﬂ?‘bﬂw s?"z"t?sl Fteneda sty tPSéFHeFo be
strai ghtened or mwiah arhe epupjecied lprefambuiptieahcteeth appl i srees1fay be

manual |y fabricategef r ogdkhase anodehsradd$. pIdshbee 1dn&al sy rglerring

to Fig @2 a flowchatt  ofe g qethod for fornmng 3.aedel, of 3 mputh bor an
consisting of predicted preformed teeth and/or actual
straightened teeth, or a computer generated resin model
via step 20 consisting of similar preformed and/or actual
teeth may be made again by stereolithography. This model

15 may then be used to construct thermoplastic,

thermosetting plastic or rubber appliances.

The computer-generated stereolithography fabricated
resin cast or model of predicted and/or straightened
actual teeth may be used to fabricate a single appliance

20 or several graduated appliances may be fabricated
manually by pressure or a vacuum with use of graduated
resin models via step 22. Alternatively, the appliance or
graduated appliances may be fabricated directly by the
computer via a stereolithography technique similarly used

25 in tool and die work as shown at step 24 which can bypass
the necessity of making a single or graduated resin
models. The appliance or appliances may then be issued
to the patient via step 26. The computer program may
combine a virtual three-dimensional partial digital model

30 with a partial three-dimensional digital prefabricated
model of predicted teeth to form a single appliance or
multiple appliances or resin model or graduated models
from which appliances can be constructed. The computer
generated or manually fabricated appliances may be

35 constructed of a total stiff and/or a semi-stiff or soft
material or a combination of both, such as, for example,



apparatus to straighten the teeth of that nouth is provided. First the
original model of a mouth of a patient may be Iaser-sc&ﬂHQ&'EW%FRs%OQ?J 10.
Laser-scanning 35 a nodel of a nouth of a patient is known in the art and

i s di scl osegg 15y Patent No. 5,975,893 to Chishli et <
Iaser-scannﬁng the nodel, the existing 28 NOVEMBER 2006 %T@%lggzi%

PCT/ 13S03/ 16725 -13 nal occl uded or crooked teeth are straightened by
conputer via step 12 and/or the shape and the size of the predicted teeth
may be estinmated by a conputer via step 14 and nay be edited into an
initial digital image via 5 step 16. The itmi4ial digital inage may provide a
total digital three-dinensional image and/or cast of the nouth wth the
original existing straightened teeth together wth the projected
prefabricated teeth via step 18. Next, either a generated plastic appliance
may be 10 conput ptastbe, catelsbdyy, ster eobthdwgraptyridla swigh 24sim:bnai sting
of predicted pre{,%gg&{@;th and/ or actual strai ghtened teeth, or

conput er generated re 20, consi stl forned

n nod ste
and/ or actual teeth "&P&&‘é‘“&ﬁ‘érn VIR o MOER Fié tﬁ‘%sh el 15
may then be usedatmﬂ@eﬁm rnazz'tb¢ wadeoélramtwnanwaﬂemﬁ@gbtq rdephragth cofor
rubber &ppli ances pdtieranprherirgeialanhede Bl ehki t SOEH aFhy hb ot Lerited

resin cast or mogel dhdy eﬂéctf%%raeqlcgg Shy aaggaegf r@&fgg&g agetﬂ&w be

used to fabricate si ngl e pllance or’ sey pliances nay
be fabri cated nﬁ‘ﬁﬁh‘?‘l‘%/%l?? g %é&rh& 'B?U'é\hvéjélﬁ’& ®d resin
nodel s via step gkmildx ern'aagm yde‘tmsappl'rlm\csnfmlnggr@&}ua:te@d wyplbeances

may be fabricat edoflbim&d | ¥iby tahe es(tqiﬁﬁlﬁaeroﬁ/l 8idesSt ahgpbit @@ﬁba@hyof
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can bypass the necess
yet through tlssue in varlous areas of the mouth or

including an estimate of sizes and shapes of similar
unerupted teeth or slots 408 (as shown in Fig. 4) for
more than one tooth. Single or multiple appliances may
15 be fabricated from a stiff plastic or a soft resilient
plastic or a combination of both stiff and soft plastic
or other material with similar properties.
Referring now to Fig. 3, a mouth 300 of a patient
with teeth 302 that may require straightening, sockets
20 304 for new or missing teeth, and permanent or deciduous
substantially straight teeth 306 are generally
illustrated. An appliance (not shown) for straightening
the teeth may be constructed from, for example, rubber or
plastic or other material known by those gkilled in the
25 art. The appliance or appliances may correct orthodontic
conditions such as overbite, overjet and the like and may
be worn in the mouth of a user. The appliance may have
many different configurations to correct an orthodontic
condition, depending on the age and number of deciduous
30 and adult teeth present in the mouth of the user and for
those teeth not yet erupted into the mouth but
anticipated to be guided into position.
Fig. 3 further illustrates a first area 308 in the
mouth 300 to be cast in a stiff material and a second
35 area 310 in the mouth 300 to be cast in soft resilient
material. Fig. 3 further illustrates a prefabricated



nodel s. The appliance or appliances may then be issued to the patient via
step 26. The conputer program may conbine a virtual thR28YOYE bl
partial digital nodel 30 with a partial three-dinensional digital

pref abri cat of predicted teeth to forma single L.ance or

mul tiple apg’ﬁoﬁﬁ%gg or resin nodel or graduated nodels fﬁgﬂugﬁ(lgﬁzs

appl i ances can be constructed. The conputer generated or manually
fabricated appliances may be 35 constructed of a total stiff and/or a

sem -stiff or soft material or a conbination of both, such as, for exanple,
28 NOVEMBER 2006 WO 03/099155 PCT/ US031164%5 -14 plastic, rubber, or other
material with simlar properties. In an enbodinent, an initial nodel of the

teeth of a patient may be made from a nanual nodel of the nouth of 5 a
patient. The initial nodel of the teeth of the patient may al so be

fag_ri cat eﬂ by di g'réaﬂl3mqtdligrtaphﬁn_émﬁteagsém%mgheétaf othg pBtidnt di gi tal
radi ographs or o S a viges e i ing_dev y be
conbined with anhgg i e 1gb Sf é?%ﬁ%(#g’r 5:gﬁa“f)%_us ofmlng%\?afgfegﬁshgﬁ% ing
teeth or future eruptBehe3RngebPF ¥t 4+ 3R apRldagretteQ @f the\RF$IRAE ar eas
of the nmouth or inwventidmdg sayersinaidye idflustratsednd EBhapaspbi arscar 4 G

unerupted teeth Qi 9Q0S,4PB 12520042 I dbrlEtFucteal OF a BRAE £l e LN tOOL .
Single or multiple appli nces may 1§ Pe fablrlca %d.f om a sg%ft lastic or a
soft resilient t‘f”és%ptcac%’lmeg c &b PHBE TR BH 1o §t19¥‘f: ShUPSGT t %F tic or
other material wrhé sippliancpr opay t ifaxrthRaf ehaveg snowercond garga a#Gfout h 300
of a patient W ébnéeAidted ot hat sy ne@iilienst matektiali Mhr Seekding 20 304
for new or missi &Qeélﬁf‘ééh _ﬁaelfé‘iho‘%ﬁa@%“%ﬂ%\n%ugff%gug&u?léL‘Pé%]é?téé"ééfeé{ rai ght
teeth ﬁ?G are genﬁarlg rg/ | usttrat,elc_lllt._'e apg (lianceth,noc{ S 0\/\111401‘6or,!E
strai ghteni ng quire straightening and a ird area or
straightening either maloccluded teeth in the mouth or to
guide wunerupted adult teeth into the mouth into
prefabricated sockets or prefabricated slots or grooves
for one or more teeth. This area may also be beneficial
15 if made of a soft resilient material. Further, it may be
possible to have stiff material extended forward as an
outer or interior supporting structure with softer
material inside the appliance and contacting the teeth or
around the entire outer surface of the appliance. The
20 inner (lingual) walls with softer material contact the
teeth surfaces within the same arch, while the outer
(buccal, labial and occlusal) surfaces contact the cheeks
and teeth surfaces in the same and/or opposite arch.
Referring to Fig. 5A, 5B, and 5C, cross sectional
25 views in different embodiments of the appliance are
generally illustrated. The appliance may have a stiffer
section where the teeth do not require straightening, and
a softer section in an area where the teeth require
straightening which is in direct contact with the teeth.
30 The third area 406 (shown in Fig. 4) or any other area of
the appliance 400 may have a soft outer layer 501. The
soft outer layer 501 may be made of a resilient material.
Within the soft outer layer 501 may be a stiff inner
layer 502. The stiff inner layer 502 of the appliance
35 400 may provide support for the appliance 400. Further,
within the third area 406 of the appliance 400 may be a
preformed socket 503. The preformed socket 503 may be



the teeth may be constructed from for exanple, rubber or plastic or other
mat eri al known by those skilled in the 25 art. The appl FBaNCEEMBERAMG ances
may correct orthodontic conditions such as overbite, overjet and the |ike

and may b jn the nouth of a user. The appliance

di fferent &W&%ﬁ#sgti ons to correct an orthodontic conﬁqgﬁsog/d@ggndl ng on
t he age and nunber of deciduous 30 and adult teeth present in the nouth of
the user and for those teeth not yet erupted into the nouth but
anticipated to be guided into position. Fig. 3 further illustrates a first
area 308 in the nouth 300 to be cast in aistiff material and a second 35
area 310 in the nouth 300 to be cast in soft resilient material. Fig. 3
further illustrates a prefabricated 28 NOVEMBER 2006 WO 03/099155
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that will be er lﬁiteaagtéatpr&mn@gmelaftmép%vsufsu&ﬁgeaduﬂef&rerthngnt0 Fig.
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require straight nln a d a t 406 strai ghtening either
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mouth into pref abr| dat sdhond dk des updepstbaldr itbatted'amigus chaggesvesd for one

or nore teeth. Hads.faeaelaﬁy dosockhe peastheipl p]z@f'efrrgadeénﬂicocﬁm‘éﬁi‘_h
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extended forwar er or interi PUCTUT® W thosofter
mater il insi de atte aﬁb??ﬁ?&%‘%ﬁdaﬁénﬁ‘%’tﬁwtﬂﬁ@% E‘ét’hb%rmade without

departing from the spirit and scope of the present
invention and without diminishing its attendant
advantages. It is, therefore, intended that such changes
and modifications be covered by the appended claims.



around the entire outer surface of the appliance. The 20 inner (lingual)
wal ls with softer material contact the teeth surfaces WiNPHEMBERZO e arch,
while the outer (buccal, |abial and occlusal) surfaces contact the cheeks
and teeth surfaces in the same and/or opposite arch. Referring to Fig. 5A
5B, and 5C, cross sectional 25 views intifferent enbodiments of the
appliance are generally illustrated. The appliance may have a stiffer
section where the teeth do not require straightening, and a softer section
in an area WAE &S KAATMBD W Sequire straightening which is in direct contact
with the tegfh. 3Q T (s egu i ig. - t her area of
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may provide support for the appliance 400. Further, wthin the third area
406 of the zppliamveehd0anplutsdidy pfelavansd ofovkeerH503. thiee pref or med
socket 503 [y / 099155 PCT/ US03/ 16725 -16
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that such ¢ aterial is harder than e secon aterial; ahd

a first socket formed within the exterior layer wherein the
first socket is sized to receive one or more teeth of the
patient wherein the exterior layer surrounds at least one of
the teeth of the patient wherein the first socket causes
movement of a position of at least one of the teeth.

Claim 2: The orthodontic appliance of Claim 1 further
comprising:

a second socket formed within the interior layer wherein
the second socket maintains the position of at least one of the
teeth.

Claim 3: The orthodontic appliance of Claim 1 further
comprising:

walls extending from the exterior layer.

Claim 4: The orthodontic appliance of Claim 1 wherein the
first socket is shaped to correspond to at least one of the
teeth.

Claim 5: The orthodontic appliance of Claim 1 further
comprising:

walls extending from the interior layer.

Claim 6: A generally U-shaped orthodontic appliance for teeth
of a patient having either a correct position or an incorrect

position in the mouth of the patient wherein a predicted position



and nodifications be covered by the appended clains. 28 NOVE ?@g 17
WHAT IS CLAIMED IS: Caiml: A generally U shaped ort hodzgrﬁ(?‘(”\:é% ce worn
on teeth in a nmouth of a patient wherein at | east one of the teeth require
correcting and further wherein the orthodontic appliance has a plurality of
| ayers of material, the orthodontic ap&l i ance conprising: a base sized to
fit the teeth of the patient wherein the base has an interior |ayer
constructed froma first nmaterial and an exterior |ayer forned around the
interior |ayer wherein the exterior |layer encloses the interior |ayer
wherein the exterior layer is constructed froma second material wherein

the first. er.l 1.5 harder qﬂg teri.al ,.an ir socket
formed w tl%:i% f:hg%;?é??oggl %@%f{h\/\%iﬁre?%t e |O?£tl%s§(}:1keg‘oi%stfhéi }Eg}& to
recei ve opetbpdppkéct epphiafce heompatsiar: wherein the exterior |ayer

surrounds at |egagt ang; 9L EQeflfeEﬁb of 418 &Ptér}%“ﬁaﬁ%%%i tht%%i ”tgﬁe socket
causes novenent ofs a position of at |east one o e teeth. alm2Z2: The
or t hodont beseppki ancetofictedi prdmfarsirgle cwimrisilig:aral second socket forned

within the interi a erei t S0 t intain h Ltion
of at | east ong 'g?&;ke%%é%?hiﬁé‘%? r#%szé?ﬂ‘g&gerjts%gé}%ntﬁlgsgp%ﬂ%ﬁtée%gfgggf’glsm 1
further eofprissi hgothakhd axsendidigtdottm ehetlextrartiient] ayerei@l ahm £1irfhe

ort hodont i | i,an f aj .wherein th i.rst..so is_shaped to
corr espon(i%tcgegt l%ea%gtzggngoo%g%%le\y@t%g hc.)E Oarlefm%eq]hec’%ér%t ﬁoggﬁs“tliec%appl i ance
of C ai m ¥heuetihethecdiprststogthwas | Sn ettte nidh gy fecdmptdse tiienerinot hkayenth

Gaimb6: A-generalbiy HrSHAREd; 9 {0odontd c. appld ange J 9L 88 of the
first tooth from the incorrect position to the correct position
and further wherein the first socket moves the first tooth from
the incorrect position to the predicted position.

Claim 7 : The orthodontic appliance of Claim 6 further
comprising:

a second socket in the base to receive one of the teeth in
the correct position.

Claim 8 : The orthodontic appliance of Claim 6 wherein the
first socket is shaped to correspond to a plurality of the teeth
in the incorrect position.

Claim 9 : A dental appliance worn on teeth in a mouth of a
patient wherein at least one of the teeth require correcting, the
dental appliance comprising:

a generally U-shaped base having a first occlusal area
constructed from a first material;

a second occlusal area in the base constructed from a second
material wherein the second material is harder than the first
material and wherein the second occlusal area contacts the teeth
via an interference fit and further wherein the first occlusal
area contacts the teeth to move one or more of the teeth to a

correct position.

Claim 10: A dental appliance worn on teeth in a mouth of a



of a patient having either a correct position or an incorrect osition in
the mouth of the patient wherein a predicted position 285 NOYE Yoe 18
is a correction of the incorrect position in the nouth, the orthodontic
appliance conprising: a base sized to fit the teeth of the patient wherein
the base is constructed froma single hBterial; and a first socket in the
base wherein the first socket receives a first tooth and a second tooth of
the patient wherein the first socket is sized to receive two or nore teeth
of the patient wherein the first tooth is in the incorrect position in the
nmouth of the patient wherein the base causes the correction of the first

tooth fropathent NeEFrest PosiddAn dre tJ¥e teer keethpeshlieBs BBdifushhes to
wherein the first socket noves the first tooth from the incorrect position

to the pradFefeCipoR?iliorn atdisndentath@PreliREGENCPEPEpSINdhce Bf O aim 6

further goR®FS1 PU-Sh SEEONh SOGKBL i ot Fa ri@sectRekegaiyeianenef rihecteeth
in the correct position. Caim8: The orthodontic appliance of Claimbé6
wher ei n t HeCket 153 Soekatized dtaFedarsc S 8&pdRdstoCacpriir &het festht pk
teeth inctbe ioconsecingosition. Aaim9 : A dental appliance worn on teeth
in a nuth of a patient wherein at | east one of the teeth require
correcting, thd SYePRAISART ahdd icoidya Siasg: WRegedsr ahry secshdpedachkasel s

having a fLEsbrREE! Biseda bt SQNBTIHEE b sfikaBhnaoffi BStoBRhel halhe amsgeQnd
occlusal area in the base constructed froma second material wherein the
second maPériag PItHaREerhAREM tHhe Muesictest ersalt 1anRd raREEEPAtEhENSecoNnd

occl usal akppePNt@Sisidhet aald todth am icheerberanee tht gadiburt her
wherein the first occlusal area contacts the teeth to nove one or nore of

the teeth to a correct position. Caim10: A dental appliance worn on teeth
in a nmuti19fmad1 : The dental appliance of Claim 10 wherein the first

socket is flat.
Claim 12 : The dental appliance of Claim 10 wherein the second
socket is flat.
Claim 13 : The dental appliance of Claim 10 wherein the first
socket contacts the teeth via an interference fit.
Claim 14 : A dental appliance for the teeth of a patient wherein
the teeth of the patient form a dentition wherein two or more
teeth of the patient are at incorrect positions with respect to
the dentition of the patient, the dental appliance comprising:

a generally U-shaped base sized to fit the teeth of the
patient;

first sockets within the base wherein the first sockets are
duplications of one or more teeth of the patient wherein the
first sockets retain the base to the dentition of the patient;
and _

second sockets within the base wherein the second sockets
are based on predicted positions of existing teeth, erupting
teeth or unerupted teeth of the patient and further wherein the
second sockets move, straighten or guide the existing teeth, the
erupting teeth or the unerupted teeth from the incorrect

positions to the predicted positions.



28 NOVEMBER 2006 19 patient wherein at |east one of the teeth r |res
positioning to a correct position, the dental appli ancé® B‘SW&M %

general ly U shaped base having a first socket wherein the first socket is
custom zed to a shape of at |east one o% the teeth of the patient; and a
second socket within the base wherein th8 second socket is pref or mred based
on a predicted position of a tooth in the nouth of the patient wherein the
predi cted position represents the correct position of the tooth in the
nmouth of the patient. Claim1l1l: The dental appliance of Caim 10 wherein the
first socket is flat. Caim12: The dental appliance of Caim10 V\,herei n

the Secor@lajfﬁﬂ)ﬁlﬁe-t P12 fdedfra1C09pMi k3 ce TRE @?Qiﬁl 1@&9%9@5}? Ohe GALdN

wherein the rst socket contacts the teeth via an interference flt Clai m
14: A derdalioripl Galice Sftd?altqw}etnéettﬂileofteétbapfehhev\hete@ﬁt the teeth of the

patient forma,dentidd Q. whar eigh 1tiWe @r o'fDE?alltnegh hwﬁ’i:r%bﬁ PRLI §é‘<§orﬂ{]e at

i ncorrect p03|t|ons with respect to the dentition of the patient

dent al appPéheicr roPrisSiaNg oF Jorer dlelefhuoshhpedrdhsenti zed to fit the
teeth of the patient; first sockets within the base wherein the first
sockets are duplications of one or nore teeth of the patient wherein the
first sockkadmrldtaim ddrd Pasenld anse derni phoheotht f papsehent wmirsietond

socket s %ﬁ%ﬂ{bé&e @@%afvggrtefe@ltt hesecond soekehs +ALeybased %%f{afrﬂdeeﬁ ed

positions existing te , erupting teeth or unherupted fteet
pati ent apempuirsirer: wherein the second sockets nove, straighten or guide

the existing taee(#g1 edd1€ v & eeth 9% Bheou%{uﬁégﬁéﬁg 2%% the

i ncorrect pOSIt ons tothe pr cte pOSItI ons
patient wherein the base has an interior made of a first materlal

and an exterior formed around the interior wherein the base is
sized to receive one or more teeth of the patient wherein the
exterior is made of a second material wherein the first material
retains the base to the dentition of the patient wherein the
second material moves at least one of the teeth of the patient
wherein the exterior of the base is adjacent to the patient
wherein the exterior of the base encloses the interior of the
base and further wherein the first material is harder than the
second material.
Claim 18 : The dental appliance of Claim 17 wherein the base
automatically straightens the teeth of the patient.
Claim 19 : The dental appliance of Claim 17 further comprising:
a socket within the base.
Claim 20: The dental appliance of Claim 17 further comprising:
an occlusal surface on the base.
Claim 21 : The dental appliance of Claim 17 wherein the base
receives at least one of the teeth of the patient.
Claim 22 : A dental appliance for teeth of a patient, the dental
appliance comprising:
a generally U-shaped base sized to fit the teeth of the
patient; and

sockets within the base wherein the sockets receive one or



Claim 15: The dental appliance of Caim1l4 wherein the base automatically
strai ghtens the teeth of the patient. daim16: The dent&NOXEMBERP of
Claim 14 wherein the second sockets receive one or nore teeth of the
patient. Caim17: A dental appliance worn on teeth of a patient wherein

the teeth of the patient forma dentiti®h, the dental appliance conprising:
a generally U shaped base sized to fit the teeth of the patient wherein the
base has an interior made of a first material and an exterior forned around
the interior wherein the base is sized to receive one or nore teeth of the
patient wherein the exterior is made of a second material wherein the first

material nd&L aldsH e Q@l%eptacﬁﬂelﬂ% @ﬁ@&b&hoatoiew@ PRLISPt pher Sl {8 o

second material noves at | east one of the teeth of the patient erein the
exterior &f & rashisd % pagilddent vherepe EB?l Eﬁ?dl%%@eﬂ?@ﬁ%wléx%%rbiﬁecbf t he

base enclgses; fhe dfﬁte«%&s%rmgf tklen Qésgh@ngawéﬁ@egnm %}E‘arlicmarci r&d

material 1s harder than t second material. Claim18 e dental appliance
of d ai mtlaewm@rréi metaie d@afs‘-@re@me@nﬁtfl carth yheaﬁgm@m@ stendaeds of the

patient. 39 t%ﬁb £ e %abfaQ%E%ﬁnggeoga%% g}ég %éﬁﬁ%ﬁﬁfcégw%éﬁg

socket wt base. a| m 20: The nt a I ance O aiml urt]:her
conpri si mrogmampedusalingudadee wberehs bégedat]ialm oal lagreedemraialanpl i ance

of daims MhNslind e hashaiecekves @Blh@é@%dof?oﬂflég@rtﬁﬁé of the

pati ent ntal appliance for a patient e dent al
appl i ancerimpr2|3S| rTgTe alaydrdr @by iBnshapédChase &7 zedereifithe Heaseeth of

the Dbatigntonand sockels wighiddl hebasepherelnot he. sogket s receive one or

28 NOVE nore t h of the patient in at |east one of the
sockets iGlaim 24 priddi ctead gosippildanghersi flahe éﬁe@h@r@dn pose t $@rketss based

within the base are adjusted.

Claim 25: The dental appliance of Claim 22 wherein the sockets
move the teeth of the patient.

Claim 26: The dental appliance of Claim 22 wherein the sockets
are based on race-based anatomical standards for teeth or mesio-

distal standards for teeth.

Claim 27: A dental appliance for teeth of a patient, the dental
appliance comprising:

a generally U~shaped base sized to fit the teeth of the
patient;

first sockets within the base wherein the first sockets are
customized to receive one or more teeth of the patient; and

second sockets within the base wherein the second sockets
are predicted to receive one or more teeth of the patient wherein
the second sockets are determined by crooked teeth manually re-
arranged from a model of the mouth of the patient or a computer
from a digital three-dimensional image of the mouth of the
patient.
Claim 28: The dental appliance of Claim 27 wherein the base
automatically straightens the teeth of the patient.
Claim 29: The dental appliance of Claim 27 wherein the image of



on sizes of existing teeth of the patient and on standar ef h and
mean differences of teeth wherein the standards of teetzﬁﬁgﬁéw{q@%%ns of
teeth are cal cul ated nanually or conputer progranms utilizing data wherein
the data is collected manually, is col %Scted fromcharts or is collected
fromlaser images. Caim23: The dentaf“appliance of Caim 22 wherein the
base automatically straightens the teeth of the patient. Caim24: The
dental appliance of C aim22 wherein the sockets wthin the base are
adjusted. C aim25: The dental appliance of Caim 22 wherein the sockets
nove the teeth of the patient. Caim26: The dental appliance of C aim 22
wher ei n tige sREkEt Sis afaasehOknacs- basadiagatagi cakth) apllat dgrighideet h
or nesio- distal standards for teeth., Claim27. A dental appliance for teeth
of a pati'eht, LEHE FNhtEAIIEFARMMGe ToSmbEREPNGE EhSeH@FéFPg'U-shaped base
sized to fit the teeth of the patient; first sockets within the base

wherein the first sockets are custom zed to receive one or nore teeth of
the pati ent21Bnd’: fecHitf So s RN TEhENbESE thef ef nPE hESRBECHRRIF SBt ket s
are predi ghed:LOLH eSL1 M QR iAIntT Rt @eblnefittiBa, PahbeRtnvhEr 8Hp1 146
second sockets are determ ned by crooked teeth manually re- arranged froma
nodel of ¢APhbEtMIof the patient or a conputer froma digital

t hr ee- di mensi ogadehdmge ivtda @it sef stheq paticent chEl a8t R8s £ Thge dent al
appliance of C aim 27 wherein the base automatically straightens the teeth
of the paP®#ehetd ai m 29: The dent al appliance of Caim27 wherein the image
of 28 NOVEMBER: 2006 sdkdite Wil itheChaakednByconetat £¢a8pi 8gckbesteath,
phot ographing the teeth or radiographing the teeth of the patient. Caim
30: A dentaftappFednt? IRFH Gh FEetH §Prs peetbnPinhBeePAtiehk/ t2@Eh of the

patient form asgdestd td et dentralt @PRhis8NG8erein the second sockets

are predicted based on corrected positions of one or more teeth

of the dentition of the patient wherein the second sockets are
formed to receive one or more teeth of the patient wherein the
first sockets or the second sockets accommodate the dentition of
the patient wherein the dentition of the patient has deciduous
erupted teeth, permanent erupted teeth or unerupted teeth.

Claim 31: The dental appliance of Claim 30 wherein the base
automatically straightens the teeth of the patient.

Claim 32: The dental appliance of Claim 30 wherein the second
sockets are based on standard shapes and standard sizes for
teeth.
Claim 33: A dental appliance worn on teeth of a patient wherein
the teeth of the patient form a dentition wherein one of the
teeth of the patient is at an incorrect position with respect to
the dentition of the patient, the dental appliance comprising:
a generally U-shaped base sized to fit the teeth of the
patient; and
sockets within the base wherein the sockets are customized
to receive one or more teeth of the patient wherein the sockets

accommodate the dentition of the patient wherein the dentition



conprising: a generally U shaped base sized to fit the teeth of the
patient; first sockets within the base wherein the first3¥OVEMBERZ006
custom zed to receive one or nore teeth of the patient; and second sockets
wi thin the base wherein the second sockets are predicted based on corrected
positions of one or nore teeth of the ééntition of the pati ent wherein the
second sockets are forned to receive one or nore teeth of the patient
wherein the first sockets or the second sockets accommpdate the dentition
of the patient wherein the dentition of the patient has deci duous erupted
teeth, permanent erupted teeth or unerupted teeth. Caim31l: The dental

appl i ancenf d@idacHd wherricd thethasperadhonBt &éeapt ¥qsteatght ensndhgdLet h
of the patient. Claim 32: The dental appliance of Caim30 wherein the
second so¥KEt e iPasa® 6F SendacdesRapeEeanaret ahdehe ¢eEs dbrthe eet h.

G ai m 33:p 4 Aai o r APRIHANGR WRER tOR k8@ BnOt o aa Paté gt Mg 1k 1 dihey 4 eet h
of the patient forma dentition wherein one of the teeth of the patient is

at an i ncore elantiidsian @f wihen Peéd gt WhereiRetbenbPredbatod Relpkdn ent, the

dental appbiacs GHPHIRIAIFeR $rerabhy o shapst basen sbzechd i fedihe
teeth of the patient; and sockets wthin the ba g wherein the sockets are
cust om z&dlaim Heceinfe dandadr appld ansst Rfof Ll ke % t Vepreimetls Pasre sockets

accommodad g dhe: dentiy ianQlgHae sPaticerttherel prihgadentiti on 28 NOVEMBER
2006 23 has deci duous erupted teeth, permanent erupted teeth or unerupted

t eet h whef &3 ohes diha KerdGdk ePP lisves GheCodpinhé3tvherebr e sqatstent from

the i ncorg g0ty PASt tdpns dahdd R @Piagle@d aRRSkthARaLA sihesdeptitiom of the
patient wherein the predicted position corrects_the incorrect position of

one of teetrpi3¢ndmdanial agpdilmngs: ofhélaéht aF wWpprebmcehofsTigta 33
wherei n thg bage ; UL igaldhe stlainghirenget periggth of the patient.

Claim 37: A dental appliance worn on teeth of a patient, the
dental appliance comprising:

a generally U-shaped base sized to fit the teeth of the
patient; and

sockets within the base wherein at least one of the sockets
receives one or more teeth of the patient wherein at least one of
the sockets has an exterior made of a first material wherein the
exterior is formed around an interior made of a second material
wherein the first material is harder than the second material and
further wherein the exterior of at least one of the sockets
encloses the interior of at least one of the sockets.
Claim 38: The dental appliance of Claim 37 wherein the base
automatically straightens the teeth of the patient.
Claim 39: The dental appliance of Claim 37 wherein the sockets
are based on standard shapes and standard sizes for teeth.
Claim 40: The dental appliance of Claim 37 wherein the sockets
are duplications of the teeth of the patient.
Claim 41 : A dental appliance for teeth of a patient, the dental
appliance comprising:

a generally U-shaped base sized to fit the teeth of the

patient; and



Claim 35: The dental appliance of Caim33 wherein the sockets are based on
st andard shapes and standard sizes for teeth. d ai m 3628 FRYEYH}fRA006
appliance of Claim 33 wherein the sockets are duplications of the teeth of
the patient. daim37: A dental applian g worn on teeth of a patient, the
dental appliance conprising: a generally U shaped base sized to fit the
teeth of the patient; and sockets within the base wherein at | east one of
the sockets receives one or nore teeth of the patient wherein at |east one
of the sockets has an exterior nmade of a first material wherein the
exterior is formed around an interior nmade of a second material wherein the

first materialsdscdiad dere B H@second reaheriah cand ofurbhernaheseidy 4 he
exterior of at |east one of the sockets encloses the interior_of at |east

one of tHEEREIRt LN MBI A&t Aheappltigrée"BET LRI AT 37 aberers ehe

base autgopmatdsaldys sidfl atansedity waekh oof At herpat hepbriSlakpy 3 The
dental appliance of C aim 37 wherein the sockets are based on standard

shapes andPrEFIartRrds 5 § oi° et Mateaiailnver The thEnERFSBPPT | BhcEOBRed

d ai m 37 yhereh neidie: SOCkeds wiad R iGURheC &tiiraRs rat et-hg 1t €8t Bof o F henpatdignt .
Claim4l: A dental appllance for teeth of a patient, the dental_ appliance

conpri si NBECANYatriran 131 1RRh At eas ahsireda thef PEteR&OFeefhabf leart one
patient; apd. K8 NMEMBER 2006 24 106K LS 1 Wirt elfnafth@eeéﬁeow@eéﬁl fhat | east

one of the sockets receives one or nore teeth of the patient wherein at
| east ones®fkethe sockets has an exterior nmade of a first material and an

Interior apdg, ofy A HAC N #Rl ear;s;ﬁlla%%r %lfnctlagmeﬁ e&zh@&ehﬁ £REMB4se ar ound
the interior wherein the first naterial is softer than the second materi al

and furth@@tQWﬁﬁ¥9¢ﬂlYmﬁ%ﬁﬂ%QhQﬁn%ﬁtQ% tleeidt odn&heopathentecket s encl oses
the interkor; pf, 8t 118asden AdpdiNerR@CKet $1aim 41 wherein the sockets

are based on standard shapes and standard sizes for teeth.
Claim 44 : The dental appliance of Claim 41 wherein the sockets

are duplications of the teeth of the patient.

Claim 45: A dental appliance worn on teeth of a patient wherein
the teeth of the patient form a dentition, the dental appliance
comprising:

a generally U-shaped base sized to fit the teeth of the
patient; and

sockets within the base wherein one of the sockets are
preformed to receive more than one tooth of the patient wherein
the sockets receive the dentition of the patient wherein the
dentition has deciduous erupted teeth, permanent erupted teeth or
unerupted teeth wherein one of the sockets moves one of the teeth
of the patient from an incorrect position in the dentition to a
predicted position in the dentition of the patient wherein the
predicted position is a correct position of one of the teeth of
the patient.
Claim 46 : The dental appliance of Claim 45 wherein the base
automatically straightens the teeth of the patient.
Claim 47: The dental appliance of Claim 45 wherein the sockets



Claim42: The dental appliance of Caim41l wherein the base automatically
strai ghtens the teeth of the patient. O aim43: The denZ&NOYEMBERPIS of

G aim 41 wherein the sockets are based on standard shapes and standard
sizes for teeth. Caim44 : The dental appliance of Claim4l wherein the
sockets are duplications of the teeth 6P the patient. C aim45: A dental
appliance worn on teeth of a patient wherein the teeth of the patient form
a dentition, the dental appliance conprising: a generally U shaped base
sized to fit the teeth of the patient; and sockets within the base wherein
one of the sockets are preforned to receive nore than one tooth of the

patient whergifted ke %Q%Jﬁ%%%dr %ﬁgtﬂég bhe dentaii@nspPied heopatdany. wherein
the dentition has deci duous eru eeth, permanent erupted teeth or

uner upt e§liadat H8vihdhei ﬁeﬁﬁéloﬁPPEéa§6@k@f sChaiesd prithere tthet heetdrkedts t he

patient fromanderr LeekoRshii @RahBakhg dentition to a predicted position
in the dentition of the patient wherein the predi cted position is a correct

posi t i on Gfaighd %f Thige deaéeh 8PPliRBCBaPent 2l AP nvlereimpehqiesndiets

appl i ance ,of {JAdNd & Wf;ﬁre%'l@ttaaes@%@eofaﬁfﬁé’”@éé@@l<.1)§/ S pghians the teeth
of the patient. Caim4 dental appliance of Calm45 wherein the

socket s 28 NOVEVBERM OF6 hogensie papédapAesfandaeethabes Bl etadvatidSsi zes
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are based on anat om cal andards. O alm 49: appl 1 ance of aim
45 wher eidf ttHee qudkeand . &he bapédapreacphpdieird: size of the teeth of the
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either a correct posi tion or an i1 ncorrect posi ti on Int
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mat eri al
exterior layer encloses the interior layer wherein the exterior

layer is constructed from a second material wherein the second
material is harder than the first material; and

a slot formed in the base having an occlusal surface wherein
the slot receives one or more teeth of the patient wherein the
slot guides one of the teeth having the incorrect position into
the correct position and further wherein the base attaches to one
or more teeth of the patient via the exterior layer of the base.
Claim 51: The appliance of Claim 50 further comprising:

a socket formed in the base wherein the socket is shaped in
correlation to individual teeth of the patient.
Claim 52: The appliance of Claim 50 further comprising:

a socket formed in the base wherein the socket is sized to
receive two or more teeth of the patient.
Claim 53 : The appliance of Claim 50 wherein the second material
is adjacent to teeth to be maintained.
Claim 54 : The appliance of Claim 50 wherein the first material
is adjacent to teeth requiring correction.
Claim 55 : The appliance of Claim 50 wherein the occlusal surface
is flat.

Claim 56 : A dental appliance worn on teeth in a mouth of a



an exterior |ayer forned around the interior |ayer mherg% thhBﬁghﬁgior
| ayer encloses the interior |ayer wherein the exterior §§% I's"constructed

froma second material wherein the second nmaterial is harder than the first
material; and a slot forned in the base Eaving an occl usal surface wherein
the sl ot receives one or nore teeth of ? e patient wherein the slot guides
one of the teeth having the incorrect position into the correct position
and further wherein the base attaches to one or nore teeth of the patient
via the exterior |ayer of the base. Caim51: The appliance of C aimb50
further conprising: a socket formed in the base wherein the socket is shaped
in correpatieft tuhdrslirvigdualedsaetdneob ft h@epatkent reghare 83rrdbiei applidnce
of Claim50 further_ conprising: a socket formed in the base wherein the
socket is9St IRPLIAS ORI S0 Fiore teeth of the patient. O aimb53: The

appliance of G aide&SGkwhatl aid fiie t3ecerethBber tAk phsiafianesteli® teth to
be mai ntai ned.. daimp54. The ﬁppliance of Claim50 wherein the first
materi al P3%$° A At SR N IEFUISRG TE6E PECEFBR. AacFar it 582 teaRl and

appl i ancea Rf e &3 & 10 501 WeF efidrridie MaekindgSahesuntaeeori safbatwn&aim oo A
dental appliance worn on teeth in_a nouth of a 28 NOVEMBER 2006 26 patient
wher ei n aEXTeEERT ol FHE IS5t FhSedtitee 106r L8¥EF ot Ran HRAt BFt BT ance

conpri si ngay&r basecsi gz@thdied ifrdhe teeidhdohatheipat yeBLeVREERE Nsdbeng base
has an interior |ayer constructed froama first material and an exterior

| ayer forRebeatdhntS thr 45t dritadr Uhey dri trtePeitRTERe 8REerior |ayer encl oses

the interior |ayescwheredindde xRy ikiterlidyenaks rcofsthdchede fhpra; second
mat eri al wherein the second. material is harder than the first nmaterial; and

a socket F®n2eCKet the A itG U8 oPNEhehESESWhERENNOTt ke sRkERNT S
Sized t0 (RELLVE ORE OktdBIS 11081y It the pakikeBbntWhesetRet PeceXt €5 iMbve

| ayer of the base contacts the teeth to nove o ,

one or more of the teeth to a correct position wherein the base

is attached to one or more teeth of the patient via the exterior

layer of the base.

Claim 57 : The dental appliance of Claim 56 further comprising:
a slot formed in the base wherein the slot is shaped to

receive one or more teeth of the patient.

Claim 58 : The dental appliance of Claim 56 wherein the socket

is preformed based on anatomical standards.

Claim 59 : The dental appliance of Claim 56 wherein the socket

is shaped based on a predicted shape of one of the teeth of the

patient which have not erupted.

Claim 60 : The dental appliance of Claim 56 wherein the socket

is shaped to correspond to a shape of one of the teeth.

Claim 61 : The dental appliance of Claim 56 further comprising:
an occlusal area formed in the exterior layer of the base

wherein the occlusal area is customized based on one or more

teeth of the patient wherein the occlusal area contacts one or

more teeth of the patient.

Claim 62 : The dental appliance of Claim 56 further comprising:
an occlusal area formed in the exterior layer of the base

wherein the occlusal area is preformed and customized based on



one or nore of the teeth to a correct position wherein the base is attached
to one or nore teeth of the patient via the exterior |&y¥PVEMBERZGse.
Claim 57 : The dental appliance of Caimb56 further conprising: a slot
formed in the base wherein the slot is shaped to receive one or nore teeth
of the patient. Claim58 : The dental appliance of C aim56 wherein the
socket is preforned based on anatom cal standards. Claim59 : The dental
appliance of C aimb56 wherein the socket 1is shaped based on a predicted
shape of one of the teeth of the patient which have not erupted. C aim60 :
The dental appliance of C aim56 wherein the socket is shaped to correspond

to a shapsn&fopnfofd ddecd eat knlRitmedt wnibeidephal capphianceof G aim 56
further conprising: an occlusal area forned in the exterior |ayer of the

base whef@HPEHe RTIUsAIOLE &89 QdsttoRi PBA1BASed on one or nore teeth of
t he patient wherein the occlusal area contacts one or nore teeth of the
patient. Caim62 : The dental appliance of Caimb56 further conprising: an
occlusal area fornmed in the exterior |layer of the base wherein the occl usal
area is preforned and custonm zed based on 28 NOVEMBER 2006 27 one or nore
teeth of the patient wherein the occlusal area contacts one or nore teeth
of the patient.





