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TITLE "A DENTAL APPLI ANCE HAVI NG A DUPLI CATED TOOTH ARBANSNBMBRRROMRED| CTED
TOOTH AREA AND A METHOD 5 FOR CORRECTI NG THE POSI TION OF THE TEETH OF A
PATI ENT" cation clains the benefit of US.  ProyLs|

Appl i catlowéé)?l?@%}o No.: 60/384,315, filed May 30, 2002. %%%@&éﬁ&m oF
THE | NVENTI ON The present invention generally relates to a dental appliance
for correcting the positiors & B BeItBeINCAHA B I faf ent and a nethod for
using the same. In addition, the in¥&PLEon relates a nethod for correcting
an arch of 15 t'#e DENTAZNAPPLOANCE (RAVING: &l DYPLIOATED TOCRE AREAS a
duplicated tooth amewm/orRiIACPREDDCTED coOTH! ABERA ANPaA MEWEHODIent al appl i ance
may be generated by a FPONTCORRECIINGTEHE POSETION ©F IMEEl ocation of the teeth
of the patient and/or may pregeT e PaTaEND” si ze and shape of the teeth
for 20 the patient. As a result, the dental appliance may sinplify the

treatment tine apghr anﬁpiéa*@ifora densimmd @HG/Orbe(HetfHQdorBf sty.dhe dental
appliance nay also elimnate and/ or reduce a QL) ance adj ust ments, foll ow up

appoi nt ment 8- ARt BN FedPrdsSatiated®it 1h M er®toiiecivve £i3gdg¥ay al

appl i ances agd m@ghods. It is generally known to provide dental care to a
patient. Typically, the patlent may Visit, aoka ple, a dentist or other
type of%care provider at BRERGROUNR QF THE LN ¥~ovi der. The deptist, for
exanpl e, may the"?lh%op’égéﬁﬁtne”‘t‘??é‘tﬁaf‘l é’ﬁf‘eﬁg} § 58 #b8% FRcAnF§BERL i ncl uding
X-rayi ng theppleinde bert centect iorg aftHeerposiagent ald nche t eedtth quesa The
denti st may r d t icent esg'g?! appli treat the
condi tion o‘r)g{]%gné) %;{ae%t &nlgghgaefgg uS\éﬁnphetql(‘jienta ?llqa%gggn%él) correct 35
defects of Ehe %@é@fhtwfi heedfites @HIWWI deal Q‘P&yeb‘élﬁ@r AN 8Fcle9®l op at

| ater ages, tha/Clpardienl .OveMoirke, spaesirjieially¢r vk ngppamdﬁeé $Raci ag of
teeth. The Besthlfioq GUSECLILS TREPSES SRlal QU (URRADLOUGNT ARQut various

dental appliance may be generated by a computer and may
duplicate the location of the teeth of the patient and/or
may predict the location size and shape of the teeth for
20 the patient. As a result, the dental appliance may
simplify the treatment time and/or effort of a dentist
and/or orthodontist. The dental appliance may also
eliminate and/or reduce appliance adjustments, follow-up
appointments and/or fees associated with other corrective

25 dental appliances and methods.
It is generally known to provide dental care to a
patient. Typically, the patient may visit, for example,
a dentist or other type of care provider at the office of
the care provider. The dentist, for example, may then
30 examine the patient using various techniques, including
x-raying the area to be treated or other image-taking
techniques. The dentist may then provide the patient
with a dental appliance to treat the condition of the
patient. For example, the dental appliance may correct
35 defects of the teeth with which an individual may be born
or develop at later ages, such as an overbite, overjet,
crowding, and/or spacing of teeth. The need for
corrective measures for teeth has brought about wvarious
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WO 03/ 101330 PCTI US03/ 17163 procedures, exam nations, diagnoses and the
li ke, such as those provided by a dentist or orthodont 38 NOVEMBER 2006
corrective nmeasures in the formof dental appliances which may be worn in

t he nout h. r, the amount of time required by the dentist or
ort hodont i s‘?()'ta‘%vﬁgsﬁate and/ or adjust dental appliances i<ig¥07163

considerable. Additionally, a cost associated wth creating and adjusting
t hese dent abrapqadimmmesemyinabéonsnsddagmdﬁees ab@d Aheeddket henehoae, exists

for an i nbroyede applyARGE nANnd AHELLOdoL 00, ERSASALING the popi thon of the

teeth and/or arc patient. In addition, need exists for a dental
appl i ance aﬁﬂrﬁe%]t%dm?éﬁué?%at%%gtHe c%ﬁ%c?ifved%féﬁfﬁ]al agppLaBAe® which may
have a dupl whgtlednayl b Gk anethanmbuth.a pred| cted tooth area. In addition,

a need §X| sts for_rlo detc}nt atlh %pnou gc%f an %ear ?gdfgr Eea& ?ud correcti ve

dental appliance & Use erso ing a
growi ng chi fd. omhmnttnaan thcm@e@eeﬁnéfgrfam@tdmrmalzepappaname and a

met hod for ggeakiag @odsmaafa@ml i ap@ait b & yBYa beoysedsubtl gtb@t h
deci duous angégr er janent g gre p£$sentdand/]2r erfftl (?g i n_the nout h.
SUMVARY OF 't TN 7&8‘80? PHE 1Y atPFTSt 958t 2BP B ion, a U

25 shaped deat abnsigjdnadiee for correcting a malocclusion is provided

conprigyng a dupA'&@é@d m@;.témreea Sihisel fgypahe%%%o@e&eggphgﬁc@ certain
tooth or certain teeth and a predicted tooth area, which | ows or gui des

tooth movedBft 20fMefiocherot 06PRIBFt RTeENE cBPR1GARRIOF e 3828 i cat ed
tooth area andpor sescl dDothespakeentor sdokedsithere a)fnsécﬂféximtsri al and

the predict g t opt Beﬂ{:gf %‘ﬁ{;ﬂsﬁ sng?&ooat h2Qekgt PLrS %}?é%ﬁ e of soft

material . Advant? ageous erial "I's rubber’. aped dent al
appl i ance ageBFeftige emHal PRhANAS o irly %(/a}?ﬂ‘é%]eéuéil?léé%‘?qi se lateral
tabs fos adyefigiauged f&@ndVQ\ﬁeé ﬁé‘dﬁdﬁ’l&ud)l’tdolﬂﬁl’ gasang the growth of the I ower

jaw. -2 30 NOVEMBER 0 3 PCT/ 503/ 17 Fur
advant ageousl vy, he %8 %lone{d ent a?j E5el (12074 Tdene It apsilance
and a method for creating a corrective dental appliance

that may be used by a person of any age, including a
growing child. In addition, a need exists for a dental
20 appliance and a method for creating a dental appliance
which may be used while both deciduocus and/or permanent
teeth are present and/or erupting in the mouth.
SUMMARY OF THE INVENTION
According to a first aspect of the invention, a U-
25 shaped dental appliance for correcting a malocclusion is
provided comprising a duplicated tooth area which
) suppresses movement of a certain tooth or certain teeth
and a predicted tooth area, which allows or guides tooth
movement of another tooth or other teeth wherein the
30 duplicated tooth area comprises a tooth socket or sockets
made of stiff material and the predicted tooth area
comprises a tooth socket or sockets made of soft
material. Advantageously, the soft material is rubber.
The U-shaped dental appliance according to the
35 invention may advantageously comprise lateral tabs for
advancing the lower jaw and/or increasing the growth of
the lower jaw.



appl iance according to the invention may additionally conprise an el evated
| abi al shield for encouragi ng advancenent of the | ower 39 NAVESIBER0@G abl vy,
the one or nore of the tooth sockets in the duplicated tooth and/or the

mul tiple t é!a?@l% the present dental appliance ar eﬁ%ﬁﬁﬂgfé oot h

slots. Acco a second aspect of the present inve
provi ded conprising at |least two U- 10 shaped dental appliances for
correcting a nul bedihegi on,adyvaclitagecesdyy dehhal afpbhaped codpntalng a

dupl i cat ed %19 Didh@ eachbi&InG URRF €ERES iTRERERL Ghaf GRILiREBRLOOyN or
certain teeth and a predicted tootr! g ﬁ V\lgl\%{[i: al l ows or guides tooth-
nmoverrent of CAMRTHY tPbt GV gr eif Rt hENGQBFPELRRd t oot h
ar ea conprlsésaracetmtthofsohkelomr spket s nade of stiff naterial and the
pr edi thd t oot hd@{&aer%%ﬁ?“ %ﬂg BnEOBEhm§98k8% 9ﬁe5985€ﬁ3so g‘éso sof t

materi a Accor e i_nventio trﬁ d of
gener ating Ea#t éPpgbﬁ’?%c’é@Oﬂbraeéﬁ‘aérttf‘ﬁg Wltdéﬁﬁalt%%&q%l‘éﬁ into a

corrected OﬁnéqsrmntSdeatawdpplllémﬁe lm*“ehﬁldleﬂﬁpélﬁbcﬁhgltﬂﬁat&‘st eps of: (a)

t aki ng a nodel t he .u and loyer_ teeth of t; b), produci ng
a 3-D digital dgé:cu%r?ta |on %f % he® ecor}qleen&fs |te % gg upgﬁ % l)ét nodel ; (c)

gener ati ng anvérfeidn,3-D kiitgi 13l pmwed)fcqmmlsa@gr et eteazl| e oWy and (d)
generaid Ng SREp&U H@ﬁ@aﬂeﬁ'ﬁﬁilm.é ApSES codPestidpble daalbceaayest al |y

converting the naloccl usi corrected .occl usio ccordlng to the
i deal 3-D dFYFRaPtmSy&cy vﬁﬁeé}téqn %?h*% o &R R oﬂe%&ﬂr‘rﬁ?ée Yent al
appl i ances tostla &kshapeichiestppreggrs amemeoprafsi mgcartaphi tadell 35 tooth

area whi ch §UDPRLESSES t"é%‘t%”%ﬂb af pRe§EELS “céc%?xt %x%fa Cehlighnalgekd and a
predicted tooth area, which allows g gui des too m)verrent of anot her

tooth or ot ABrIfiiash tootd FGVRERENEER 2H0EeINGES 1G’f3§(§ heETEERERY 17163
Merelxﬁthewﬂelpéimatteré t daphiesead carpithsearaat oodripriseeketa otosticket s made

of stiff mapgrial and thedrsedigied Lot Redkea GITBLESES 8nhOOLR SOCKet or

sockets
predicted tooth area comprises a tooth socket or sockets

made of soft material.
According to a third aspect of the invention, a
20 method of generating dental appliances for converting a
dental malocclusion into a <corrected occlusion 1is
provided, the method comprising the steps of:
(a) taking a model of the upper and lower teeth of
a patient;
25 (b) producing a 3-D digital documentation of the
patient’s bite based upon the model;
) (c) generating an ideal 3-D digital model of the
corrected occlusion; and
(d) generating one or more dental appliances
30 suitable for sequentially converting the
malocclusion into the <corrected occlusion
according to the ideal 3-D digital model;
wherein at least one or the one or more dental appliances
is a U-shaped dental appliance comprising a duplicated
35 tooth area which suppresses movement of a certain tooth
or certain teeth and a predicted tooth area, which allows
or guides tooth movement of another tooth or other teeth,
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made of soft material. 5 Preferably, according to this nethod, step (d)
conprises the sub-steps of (dl) generating one or nore 30 NOVEMBERNEGS and
(d2) generating one or nore dental appliances fromthe one or nore

gr aduat ed r‘ga g(ﬁggel s. Advant ageously, the resin nodels_and/or the

gr aduat ed d&N appliances are generated by stereoli tw ffl’fﬁr@ t hough
they nmay be generated manual ly. Advant ageously step (b) of the nethod
accordi ng tmhetét'mtl’tirred depéitatédt hwaothvearean conprisess haktogtla | aser

scan of thegoodel to. progucs thena%-eD @lfgl ts@ FlSmgggy{rgpt alien. ¢ficcording to

a fourth aspect of the I nvention, converting a maJ occlusion in
the nouth oPfedigkRd e?ﬂOthpa"rrﬁaClﬂoé‘tplr}séscﬁl Itﬂot?vht Roaketr débusockek®d or
adul t dentimads, of HoFtama@eregl ed occlusion, is 20 present ed, conprising

the steps of (a) nodel e p nd_| 2 patient;
(b) pr odu0| ng a %’I%(ecf%gﬁlgél gg%a%ﬁ%iuw ghlt%hemega Iént gég%l ted based upon
t he nodel ; POBE)sefenthet ISH@"%\’heIP%le 3dp) digginezhtipdelongf AheMoX®rrect ed

occl usion; {£&4digenaalisndarede @2 ?&Qﬁﬁl&lg aeaél agEemoreUi ekt £l for
nalocc usion into.the corrected | usi on 30

sequentially converting the
accor di ng t%p?ﬁ’earfcaeesal 9%"“?:) HYi 2F RbaBPFe afdgapRy L hfRHy | lﬁ?ﬁgﬁfsf'i tting the
one or nor eAdramtamEbusdont athenppleisancesodedl & hentléder h tdfe t beagadteht, wherein

at | eafj ONgePfai h%p@teaaeegvraeréieraeelereeeal A S LMY k88§ fpilyp! i cat ed
tooth area which suppresses 35 novenent of certain tooth or certain teeth

and a predi ERyeR ddtay éf‘ra@abemﬂ?‘&?lr%ﬁ‘?%\ﬁe?nb‘taléﬁr des tooth novenent of
anot her tooth orAdxtahﬁ:ragtaeetsh]yarsdeWne(bel o ft hehe - e b NEDMIER 2P0 WO

03/ 101330 gl,]'é USQ3/, 2’71‘§$%t&Upl’ t%g%ll;lt%{f?eéﬂ?gg%ﬁgs t%ktiﬂgt h, socket or

socket s e of Stiff erla e pre area rises a
t oot h sockela%fr sEEREt sofmdd cof m§€F% tfat @redrces Wi adrdgediditalstep (e)
of thelgret hascwtdpdtses .t he

According to a fourth aspect of the invention, a
method of converting a malocclusion in the mouth of a
patient, particularly a child with deciduous, mixed or
adult dentition, into a corrected occlusion, is

20 presented, comprising the steps of

(a) taking a model of the upper and lower teeth of

a patient;

(b) producing a 3-D digital documentation of the

patient’s bite based upon the model;

25 (c) generating an ideal 3-D digital model of the
corrected occlusion;

J (d) generating one or more dental appliances
suitable for sequentially converting the
malocclusion into the <corrected occlusion

30 according to the ideal 3-D digital model; and

(e) sequentially fitting the one or more U-shaped

dental appliances to the teeth of the patient,
wherein at least one or the one or more dental appliances
comprises a duplicated tooth area which suppresses

35 movement of a certain tooth or certain teeth and a

predicted tooth area, which allows or guides tooth
movement of another tooth or other teeth and wherein the
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steps of sequentially fitting two or nore U shaped dental appliances to the
teeth of the patient, such that each successive U shapd@iNQ¥EMBERZEH i ance
gradual | y corrects t he occlusion, the | ast U shaped dental appliance in the

10 sequencew ing correction of the occlusion. Mor e_ﬁgﬁ/@%gg‘%gusl y, the

met hod accor |ng 0 the fourth aspect of the invention i rrection
of the arch of the teeth of the patient by providing U shaped dental
appl i ances depligptan aoolthdektéer eompf i s tahe:oo]t& patcikent os matkets$ arch.

Pref er abl ¥, nASE OISt Ngel fe t fRUBhn 23peahnedf pkb&icLY CRUR hheaStep of
generating the ideal digital nodel of the corrected occlusion corrprl ses the

step of esEPPREISFF t Fe $ioAdd af@C&Rhpe8Tof SREKEE? upf@de t et h, S9Bt wherei n
t he esti matmateri;alhased upon the sizes and shapes of pre-erupted pernmanent

teeth of upon afhdilRnackadi por aekl ofc 5 Al g YRRy LOs gLt on, step

(b) preterably conpris Ser ‘scan o o produce the
3-D digital stowms mmqlteafm@leAéébtmmgtwq) or fioneh Uaspapedofiertl i nvent i on

a nmethod ofpsoividd NG acRal eestwswn the tha it h Qfcrd ciRat | 88¢h
particul arl% a Chl|d vwh t]_tdec s dentl i on i nt alcorrected occl usi on,
si nge 1R v

i s presente é’e]ps"“BIf’ ¥3)°§ aRF A FdEPTEFCthe upper
and | ower tthe hococfluaqmat i tdwet la(stn) Usishdpedndeatdl Dapgpljidmate docubieat at i on of

the paji enEe&ué:Héee c@ﬁﬁ@gtyﬂ€nc$ﬂeeé&%’xl of3§hecé>c99@§f&14l ng an ideal 3-D
di gital nodel corrected qcclusion; - NOVEMBER 2006 WD 03/ 101330

PCT/ US03/ 17163 (‘”H)regeﬁ dyant e Yor Rbfe "lféﬁ‘toéll aApEP Tk s Fosub Gl e for
sequenti al | yoeotty exspeng blfe thanlincehtbsowninditdsheosaeretbrdodcehealsi on

according gudieot deat Feufl U AndDdet o, (6) BEOUEAIAS! LYshhidng the one

nore U shaped dental "appliances t wherei n at
I east one ofleRtrl oRPPALaRprE dRAEHII aFpl i aﬁ@és difraRandes L0 eBR® one
mul tiple topitie&dtOts natural arch.

Preferably, according to the fourth aspect of the
invention, the step of generating the ideal digital model
of the <corrected occlusion comprises the step of
estimating the sizes and shapes of non-erupted teeth,

20 wherein the estimation is based upon the sizes and shapes
of pre-erupted permanent teeth or upon an x-ray
radiograph of the patient’s mouth.

In addition, step (b) preferably comprises taking a
laser scan of the model to produce the 3-D digital

25 documentation.
According to a fifth aspect of the invention a
J method of converting a malocclusion in the mouth of a
patient, particularly a child with deciduous dentition,
into a corrected occlusion, is presented, comprising the
30 steps of
(a) taking a model of the upper and lower teeth of
a patient;
(b) producing a 3-D digital documentation of the
patient’s bite based upon the model;
35 (c) generating an ideal 3-D digital model of the
corrected occlusion;



Advant ageousl y, one of the one or nore nmultiple 10 tooth slots is designed
to fit the second bicuspid and the first pernmanent nol 3rNOYBMBERRZ8WM6 and
second deciduous nolars and the first permanent nolar, or the first and

second deci | ars of a patient. Advantageously, ste f. the nethod
accordi ng t\gﬂ%ﬁm e fifth aspect of the invention corrpriggéfg%oga7 a |aser

scan of the nodel to produce the 3-D digital docunentation. Further, in an
enbodi ment of thedpr eperiratingnt icme, or demteé agphtahceapplproveded which

is worn adjacent to Q0 de8th ipfa n%tcf&egﬁ._lglwer Cél;{%gql;‘tgal app! i ance has
a generally U shaped base wherein the base is sized receéive_one or nore

teeth of the user andFHH¥sifRer dinfo th@%as€°F§e§h%ﬁ)edOFSlPéé%’Pve a
predi cted size of oneacm‘ordtlhg teetlhe Qfddalle3u$)etil\y/lﬂtsh hegenot erupted. 25 In

an errboiil nent , denetqqllen%gga'wncf?t? t%gck t?\{n\%t ni n t elspsﬁgdwher ein

the socket is sh ped%o recérve €t “Orie © 2eth o e user In an
embodi nent, the base dentednspplédreey r’f@mtéle tepsh ﬁﬁt*ékm Matdemta second

material whengkahd he fidasfe o3Q Emt Efxéaclmé SoBGidry dehdalt Bppsesnpdsnateri al .

I n an enbodi msnti t he dé{l al Bg % tghlﬁ gl |ntegrally formed with
the base whEPBRH i%e A%t SEohPRMY ]r’Pele O8] ftanot her enbodi nent of the
present inventi ddvantReaeiyal eappl odncehe s qmeovpdednont chuilsipben adj acent

to teghh ipogeh0ULHeof 1§ l&‘é%rlgn Bet@erﬁlacl aep! é@@&?d h@§c@s gengral 'y
U-shaped base having a |l ength defined between a - ER 2006 WO

031101330 PET? lﬁb%itlﬁ%‘é“arﬁnrtsfméﬁﬂ' ahide af %’é%"orﬂ:l‘derﬁf%ﬁlél’ PgFiABPURavi ng a
top surfacmobaitk aahdt tthe Sindsaceermanenhn imbdabasen stisd zetrdto an€cei ve one

or nore tee%@c&tl adé%:sl ud gdn%%}gle(gf v@g;aecll%n@ first portion of the base is
ne

shaped based on a c ted or nore teeth of the user which
have not erupt e’tﬁwa@e@éééwd 56€Pi 6R) oPft kBepHeEhPd 3RaPEAiPASEA on a
size ofsonetpe MRt egéped blie tiser inheéshidaveompiiipéed.tdkingn gnbodi nent,

the dental apellancehagea dab ndfel 9" Yot ber e W4 thebpse wherein

the tab exten
documentation.

Further, in an embodiment of the present invention,
a dental appliance is provided which is worn adjacent to

20 teeth in a mouth of a user. The dental appliance has a

generally U-shaped base wherein the base is sized to
receive one or more teeth of the user and further wherein
the base is shaped to receive a predicted size of one of
the teeth of the user which has not erupted.

25 In an embodiment, the dental appliance has a socket
‘ within the base wherein the socket is shaped to receive
/ at least one of the teeth of the user

In an embodiment, the base is constructed from a
first material and a second material wherein the first

30 material is softer than the second material.

In an embodiment, the dental appliance has a shield
integrally formed with the base wherein the teeth contact
the shield.

In another embodiment of the present invention, a

35 dental appliance is provided which is worn adjacent to

teeth in a mouth of a user. The dental appliance has a
generally U-shaped base having a length defined between a
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toward the nmouth. In an enbodi nent, a distance between the top surface and
the bottomsurface at the first end is greater than a &I NOYEMBEBa@!een t he
top surface and the bottom surface 15 at the second end. In an enbodi nent,
t he base |s constructed froma plurality of materials having different
degrees of WPPYI%#¥y. In an enbodi ment, the dental appli $0347183 socket

20 within the base wherein the socket has a flat occlusal surface. 1In an
enbodi nent , £fiket dentialar&pplai aswmrihserd r iaad fHrmdcr hiving ha bage wherein
the rib con S e o] (o] goth. 25 In
an enbodi rre%\‘?lcfa%ﬁa %atbogggﬁl gﬁgg%éggq‘ae%gékzpé ngh Qst% £‘gcgsée wherein

t he socket F%C%Vzeed)r{eo Orreé'élrﬁeta?thl%%s‘?t Ysey taask Hugthekewhgeein (& anot her
embodi nent pfrdthedritasentofl RRNbace, ig sﬁlaPéal bapeli 8ACE psediOédled which
IS worn, adj acent 30 teeth in ! rTE ;{L a user ghe dent al a&gl i ance has
a general | y"tF$h8 ted’nﬁas%rgg‘ﬁé?a y %4 cONpubErT aiisP Ve *9%cei ve one
or nore teeehupifech arskra vérarazidn ptorxélgnzef bhet hespase skapedddzied based on
one or nmoreshegthiof JMedisesr Wabed Bayen g ehePtdy 3mhidh apawirbodi ment,

t he dental appliance has a socket wthin the base wherein the socket is
sized to re®EfREESGt |east two of the teeth of the user. -7 30 NOVEMBER 2006
WO 031101330 PC'Ii]rEJSﬁ)S/e]nY)bﬁ?nméntanthebatHrrtmit apgiel adetet ahaappl i @gice has a
shi el d;4int rAEG N t h i the
teeth. In a%g{e aéur)r’g ehe vgéheeﬁt%a%n%%q%%e tr??%l'% {%kg %??%Eérmt erial
and a secontPYak sl “Wqéhel nthe first material is softer than the second

material. In an m@ﬂlemaid,lmbhe dentast ap ibﬁﬁt@@elﬁaihé S@pkgfﬁrfd\i‘é hin the
base wherei n éh&)

t d_to_,coi e teeth of the
user., 10 I n“&n er?bgjd)l%et rrﬁ sutrgéggen%atfh app |Sgcnce és&:’ grea?ufa? ‘?y df ribs
fornEd mﬂthﬁkﬁt&ﬂ;ﬂxﬁﬁiwﬁﬁﬂwﬁhﬁttﬂp surface and the bottom surface

15 at the second end.

In an embodiment, the base is constructed from a
plurality of materials having different degrees of

rigidity.

In an embodiment, the dental appliance has a socket

20 within the base wherein the socket has a flat occlusal
surface. .

In an embodiment, the dental appliance has a rib
formed within the base wherein the rib contacts at least
one tooth and causes rotation of the tooth.

25 In an embodiment, the dental appliance has a socket
within the base wherein the socket is sized to receive at
least two teeth of the user.

In another embodiment of the present invention, a
dental appliance is provided which is worn adjacent to

30 teeth in a mouth of a user. The dental appliance has a
generally U-shaped base generated by a computer and sized
to receive one or more teeth of a user wherein the size
of the base is predicted based on one or more teeth of
the user which have not erupted.

35 In an embodiment, the dental appliance has a socket
within the base wherein the socket is sized to receive at
least two of the teeth of the user.
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plurality of ribs contact at |least two of the teeth and causes rotation of
the teeth. In an enbodi nent, the dental appliance has a3t NOVEMBER20&gral | y
formed with the base wherein the tab has an apex. |In another enbodi nent of
t he presentwbn:yen ion, a dental appliance is provided which is worn

adj acent to OPEEMHY n a mouth of a user. The dental appl i B5i¢eSOHLHs3, 20
general ly U shaped base sized to receive one or nore teeth of a user
wherei n the basdrcart amsdoeket sther denegki sppliame: dtasros eshissldy and

wherein a Six?@egqfalﬁgrﬁfio‘ﬂnedt PEL ke lshdeS w%%%%e"thgﬁﬁﬁgﬁiﬁdc&?éﬁsd on a

predicted size of e or nore incisors of the user ave not 25
erupted. | nthfh &Edi nent, the dental appliance has a shield integrally
formed with the lmsen Weabediimehe, shihel bdxs os toageruwbted depmesponds to a
shape t hg. yut | n. an odi nent., .t ntal | i.an has, ab 30
integrally l()lfrslr)rce %.?%léfa]heglg%sg ecrogfjnbri%ﬁ%%tlég ex erreféfgi Ctt%c?wgfldta%%e nmout h of
the user. |matariedbdsi seftert Heanditealsegppti Bdkerik- a rib forned within

the base wherei nnf hg rdibdeaiteat! sStABedlhtal hEppLLifcakh £ adISEscHat ati on of
the tooth. 35.1.n a ergoodl nt, .one, of thg SOC etﬁ Wléhl n the base has a
flat occl us"ét’rtrbldlrftg’c,ee. ase INNGIBVEER 5866°t WP 05P3PI336° PESY 17163 In

an enbodi mewith aine edsthewbeethtdfe theckees.are constructed from materials
of diffgring ri gl tay |duRakiBgt embadi masheol thgopranent dawention. a
ed whi ch i ‘

dental appliance iIs provi is wrn adjacent to 5 teeth in a nouth

of a user. FHEFadital ©hpRibencEOHRd aW4ERLR althe LPasRpatessdB sihd to
recei ve oneplirdling dfeetibsofcantiaser athdreaist tthe kasecHwsteetrerameter. The

dental appl | ] ndi ng along the perinmeter of .the base
wher ei n theé asg; glr?csrfgttggﬁv\gﬂ,@éér etegi% %s'haped to receive a tooth which has not

erupted and whdfei ant g@bpdirenhd the Wwentadr eaRpAandsashasod atadt ze of one
or NorEs er upitRd RaNyBEYnddeaiith | tharbesdodhsbein the dabt Hasapd i ance has

arib fornglgjeXV\-/ithin t he base adjacent to the wall wherein the

In another embodiment of the present invention, a
dental appliance is provided which is worn adjacent to
teeth in a mouth of a user. The dental appliance has a

20 generally U-shaped base sized to receive one or more
teeth of a user wherein the base contains sockets for
receiving one or more teeth and wherein a size of each of
the sockets is computer-generated based on a predicted
size of one or more incisors of the user which have not

25 erupted.

In an embodiment, the dental appliance has a shield
integrally formed with the base wherein the shield has a
shape which corresponds to a shape of the mouth.

In an embodiment, the dental appliance has a tab

30 integrally formed with the base wherein the tab extends
toward the mouth of the user.

In an embodiment, the dental appliance has a rib
formed within the base wherein the rib contacts one of
the teeth and causes rotation of the tooth.

35 In an embodiment, one of the sockets within the base
has a flat occlusal surface.



15 rib causes rotation of the teeth. In an enbodi nent, the dental appliance
has a socket wthin the base wherein the socket is shapeNOVEMBER2DMSe at

| east one of the teeth of the user. In an enbodi nent, the dental appliance
has a tab 20 integrally formed with the base wherein the tab extends into
the mouth. WOR/MWBRnbodi ment, the dental appliance has a BIEWE176} t hin the
base wherein the socket receives at |least two of the teeth of the user and

has a flat occl usalarsushiseinett,| nainl eadodtwenbs tthe desdiddtsapptd ance has
the base is caqnstructed froma fi,rst terial_and a second materi al
wherein t he?1% sﬁucﬁﬁ‘fiegfgﬂl materials otfggﬁ%%ﬁ]ém%ergloqﬁf terial . In another
enbodi nent of tHe prresdrsr i enkeedingnt aof 30hdemraiseapplirarend iiog, praovi ded

which is woidhad aggit drke 188t Prodidedih It 18 Useh ¥Rt alo appliance
has a eneralth.)é U-sha edqhgffi’é Sized to receive one or. nore of the teeth of

the uset. THEdknth 2 3 Y has TR RALR Wi R HiansE B8Se Aherein the
socket s ar egeiezed 1tyo BSshagpsd vbaseetdizedd the weseeiwhi cdndhave moireer upt ed

wherein t hze.of .o f c SiLS.Db d.o i e of interior
of & mouth SF thefsty 15e6 sbIRTRVERR 3635 Mo 63T LIt e U3/ 17163 1
an embodi nedfntalheaPRtANGS ASK- MBF | And@ll neakerRddbudi #dRP9 tHe i nage is a
ﬂi gital i frrqg@;f -imdtean ogn‘rm@ Ride, vtme%gclgabs balke ﬁ@@étﬁh@f@lﬂ :’;.m’é ma';]eri al s
avin i ring, rigidities 5 In_ an i een t he dental  appliapce has a
rib f drjms ehvﬁ“ﬁgjl nl:?heresc(?&lgeet %Ahé%&tﬁ t lc?rgabtnrar%veréo‘-t héa‘rf“géfeﬁ. ar}d; anot her
enbodi nent wiendie hhesdrtse nshttinen wad ldeameals igegl ikased ion pr ovdaged which is
worn adj aceft dre okeRbhel ErdptBWide @andn¥setetdhe dental appliance has a 10
general ly Ushag[l%d base&Ei éed to r%ﬁei V%r%ni or re teeth in the nouth of a
user.; I'n additidf, ¥he®BERELFE bpptPEncENEs 2R Cock?t i thih the base
wher ei n t heforfmedstwigddnetthes ksissecadjaaenteitve thesivmlle whomtdimofthehe user

whi ch fas npfp eidiRked Bagefo®h 2 diLdeetfd size of 15 the single tooth.

Further, the dental appliance has g second socket within the base wherein
t he second socké@ an embodiment, the dental appliance has a socket

within the base wherein the socket is shaped to receive
at least one of the teeth of the user.

In an embodiment, the dental appliance has a tab

20 integrally formed with the base wherein the tab extends
into the mouth. . . .

In an embodiment, the dental appliance has a socket
within the base wherein the socket receives at least two
of the teeth of the user and has a flat occlusal surface.

25 In an embodiment, the dental appliance has the base
is constructed ‘from a first material and a second

J material wherein the first material is softer than the
second material.

In another embodiment of the present invention, a

30 dental appliance is provided which is worn adjacent to
teeth in a mouth of a user. The dental appliance has a
generally U-shaped base sized to receive one or more of
the teeth of the user. The dental appliance also has
sockets within the base wherein the sockets are sized to

35 receive teeth of the user which have not erupted wherein
the size of one of the sockets is based on an image of an
interior of a mouth of the user.

-9-



is sized to receive two or nore teeth of the user. In an enbodi nent, the
dental appliance has a tab integrally forned with the B&NOVEMBERI2006 he t ab
extends 20 toward the nouth of the user in an enbodi nent, the dental

appl i ance jeld integrally fornmed with the base wherel t he shield
covers thg‘g@g%f{ﬁwol n an enbodi nent, the base is construc?céTdUWPGFr‘l%\ 25
first material and a second material wherein the first naterial is softer
t han the second Tratagr eabodimeminot tes imratgcediilsean b%raytetmmrgfsent i nvention, a
dental appliancerj s Provbded H\@l chhd S adjage h in a nouth of
a user. The denta appﬁ"v)ancee has a 30 g r?erla 13 Lé] d‘& ase sized to
recei ve teeth inlh #dutRPodimentysethe Tﬁ‘éC'E)%trﬁ a'?r%pSPi‘ahé‘éC%ﬂ%ofF@% a socket
within thembeseiatehaivingheispekitg hagyiwakliesdefining an interior and is
shaped { o receive one or e_|eet e ,user fnd wherein th socket has
arib féor med wi tﬁ} 35 SFREY mf'{'g Rhtehedesnoc e]taerllcnethasriab %auses
rotation ofoxmed twidthin the %@CWMlBOGBe N 087 Ve 336 PEELEUS03/ 17163 I n

an enbodi nent, the §hg@né}f érh@o@ﬁﬁ&ﬁ sopa%e,@ gﬁea_;enm edi«dfd opi,z63 0f a tooth
whi ch has not er.upt ed]r1l n an, n(g% h nt al pplcg;ance ha‘;f a tab
integral |y fott aPrHanee b’a%epﬁﬂié’r Th ¥ éCkPaBshaVé)

enbodi ment , tedieh demt al mapH i@hce hagrt heThasdenial cmpu;slxamd:eadlatsoan a f| rst
mat er i an kgl o] u r d er rein the
first Iadmatt egli%ﬁggo?tse}lrléﬁt& ng% gge%r?;i {r?rg]tgrrel%%qq%o ?ﬁéarﬁ}rgr%%%?rrent t he
dental appl Fedide Hasthe sRPBEl ofn@edtsgn-y B neddiki9r+ hehdadentihkrein t he
teeth contagpplidrcesiiaal d ﬂlrrsan@ohﬁlételwﬁﬁﬁltméﬂheOBaké’lewEéﬁéﬁnttheﬂvent| on, a
dent al appl | ovj de ch i J t eet a nout h
of a user. #‘ﬁp g?a’g i gﬁlce‘Jj hgcs) §'e§§!ﬁg‘?ag %38-8 thasogte e dent al
appl i ance aPser h‘alél%h }qur sftotso%lkléttw tPrsed hen b%tsErW@dt s$¥re f9F st socket
is sheped tie CQL’Lﬁ?E@OﬂQotl@ a shaRdeef ane dferithe tfHihvlce e user.

Further, theec(:joen socC epcll (f'ﬁnhatsnea }§aesceonw erein the second socket

is sized to receive two or more teeth of the user.

In an embodiment, the dental appliance has a tab
integrally formed with the base wherein the tab extends
20 toward the mouth of the user
In an embodiment, the dental appliance has a shield
integrally formed with the base wherein the shield covers
the teeth.
In an embodiment, the base is constructed from a
25 first material and a second material wherein the first
material is softer than the second material.

J In another embodiment of the present invention, a
dental appliance is provided which is worn adjacent to
teeth in a mouth of a user. The dental appliance has a

30 generally U-shaped base sized to receive teeth in a mouth
of a user. The dental appliance also has a socket within
the base wherein the socket has walls defining an
interior and is shaped to receive one or more teeth of
the user and wherein the socket has a rib formed within

35 the walls of the socket wherein the rib causes rotation
of the teeth.

-10-



20 socket within the base wherein the second socket is sized to receive two
or nore teeth of the user wherein the second socket has0NOVEMBERZP§6ace

whi ch contacts the teeth and wherein either the first socket or the second
socket is sized based on a predicted size of at |east one tooth 25 of the
user whi ch Y99¥H8#¥%rupted. In an enmbodi ment, the first sHfcHBI}IZL63
constructed froma first material and the second socket is constructed
froma second neteriralenMoeligient] henéi s5ie omtiard dasies isobheedt banat he second

material . an % . rrs%ﬂ i gtg tBQE‘hb@fch 4 gogg;:rg%gg érom a first

mat eri al socC I'sS constructe roma rsecond material wherein
the first materllafl1 and emhodaedtd the edertahasePhianed ehaft FiGality. In an

embodi ment, ihbegelelal fadd aaceh heBeabbkl wBorbohMeHheWitdy Mmddieadi rst
socket erein the rib contacts the tooth and causes rotati on of the tooth.

-11 30 ERVBBRR 2006 WD 03/ 101330 PCTI US03117163 I n anot her enbodi ment of
the present invehtiam, embodigrerdl, dysl idemteli eppibgndedhaki theibasern by a

user havi ngsa%ﬁgt%c{@&t @randapqatr%rtl qrratfe@:%ﬁ bR (Ut BOfetr the user. The
dental appliance has eneral ly U shaped se whereln the ebase is sized
réé’ﬁh

based on a EP%H‘P&?%‘E?% gompga oﬁ@cé’f‘dnd?aetec YRRERLIMavdenof 1EFtipt ed and
wherei n t hrabaskralard a;@)theﬁ:hehant'eme wedomel maoéribe user and wherein the

base dp p§s not hgoic}lent L a fmetrj{e q:%t earen(g taﬁﬁwaﬁéet{?% u%aelgh éﬁg q! n an

enmbodi nent , i ance has socket erein the

socket receN)E%g’an]Deisctr“@ﬁ‘eWlﬂZBOFHeoPa%%e"*&%@m Itheareerio GPREAEL t he

dental appl thecehiwisd.a shield int egral ly formed with the base wherein the

shield is 15 CO:{'IStrUC%ed fr ? I’léljé ?ﬂt %I’I and t he bars constructed
h irs

froma second ar PP “Wh wh n|ts ls%Y? ?r}{an t he second

mat eri al . deahabnﬁealhme ﬂ-ﬁepdéﬁﬂéﬁdap']bllphnéé e e@mmnt wkehin t he
base Wﬂsrel aeéae §9c5ehohshsbapadurserreceh&edeaeaat absﬁsanéémwé hhe teeth

of the user,. o rq) 31 an arga o th d:lentlallancgp hance that is
o edi ot od | eREral nG AR ahPEgPalP roPRrcteiteh SBb
first socket within the base wherein the first socket is
shaped to correspond to a shape of one of the teeth of
the user. Further, the dental appliance has a second

20 socket within the base wherein the second socket is sized
to receive two or more teeth of the user wherein  the
second socket has a flat surface which contacts the teeth
and wherein either the first socket or the second socket
is sized based on a predicted size of at least one tooth

25 of the user which has not erupted.

In an embodiment, the first socket is constructed
from a first material and the second .socket is
constructed from a second material wherein the first
material is softer than the second material.

30 In an embodiment, the base is constructed from a
first material and the first socket is constructed from a
second material wherein the first material and the second
material have a different rigidity.

In an embodiment, the dental appliance has a rib

35 formed within the first socket wherein the rib contacts
the tooth and causes rotation of the tooth.
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which is softer than a material used to construct a renmainder of the base.
25 In an enbodi nent, the dental appliance has a tab i nBENOYEMBERGEAed Wi t h
t he base wherein the tab has an apex. In an enbodi nent, the dental
appliance has a rib formed within the base wherein the rib contacts one or
30 more of VA& H#¥rior teeth and causes rotation of the PEHYRYF teeth. In
anot her enbodi nent of the present invention, a dental appliance is provided
which is worn adicendthéer eebbddimenta gbuttheofpredesar. 1ﬂ'\k‘é?nuie>|mt,ala appl i ance

has a 35 ge S&, r out si de
peri nmeter. Q‘%ﬂ@édieneﬁﬁgp‘??agge ‘{W (%%sawnhi&fl qgeg'fendl %g e base

al ong the obe%ing m&@mrerteetiiz 3G NEFEIPBER 2 06 t o 37 1@%30 of

PCTI USO3/ 17¢88 u¥der ei thd h@erad 1l afﬁm&n&arfrlageaa@fén\y@an@ynutmapr@dI has one

or nore. pro ru5| ns ext di froqmthe a n.th rotrusi ons
cont acteS a 1PP°% e‘:}‘ Q% lgnﬁ&&eée%’tas ghgndgnpéﬁdéﬁg?(?a%]czee has a tab
5 integral nyfonﬁedrwmohet heeﬁas@hﬂmlmrbamth@tt abupke@nasd vobewegiht he nout h

of the userthénb%@eermpaa@%et,tﬁéﬂeaﬂe@mr apBetANGS: Nafed Jdek 4y med wi thin
the base wherein the rib contacts a tooth and noves the tooth., 10 I n an

enbodi nent , YRekSHbnthe BAPFi AR RRS £9058KEt °NG (P nt}t‘?\epﬁﬁg%r’v@ﬁar ein the
socket is sheqatetd dfo thecesee. one of the teeth of the user. In an enbodi nent,

the dejyal apbliAnce, hamuSRRke! «nti LahPat NEoDase, MChel Nyt Decpgcket i's

shaped to receive gast fwo of user.
enbodi nment , WiHelhakhe Rasg 2 ¢ n8dSedion sCkBedPELEUCS| 2B éﬁa%ltt‘iﬁﬁh whi ch
has not eru’p&@td: dfntahlé eﬁbedl ment , the base is constructed from a first

mat eri al and theI Wag QI%BQUCE%Q %a?gﬁ?ggnc OhgrgtgL i#ger_ei n the

first) mterial i's sO ter an the secon n-ano odi nent of
the present lmtﬁ/@ﬁﬂlldn,f%rm%%eﬁitmstﬁﬁoﬁ% Voeereiratiag %llmslldocbf’r usi on of a
user 1RVi ngoheetdbtethe fsbnet ahasidst i rdt AR ORnWheEaen bhge is
constructed from a second material wherein the first
material is softer than the second material.
In an embodiment, the dental appliance has a socket
within the base wherein the socket is shaped to receive
20 at least two of the teeth of the user.
In an embodiment, an area of the dental appliance
that is predicted is constructed from a first material
which 1is softer than a material used to construct a
remainder of the base.
25 In an embodiment, the dental appliance has a tab
integrally formed with the base wherein the tab has an
) apex.
In an embodiment, the dental appliance has a rib
formed within the base wherein the rib contacts one or
30 more of the anterior teeth and causes rotation of the
anterior teeth.
In another embodiment of the present invention, a
dental appliance is provided which is worn adjacent to
teeth in a mouth of a user. The dental appliance has a
35 generally U-shaped base having an inside perimeter and an
outside perimeter. The dental appliance also has a wall

extending from the base along the outside perimeter
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25 first portion is constructed froma first material. The sheet also has a
second portion wherein the second portion is construct d4NPVEMBERSEONd
material wherein the first material is softer than the second material and
further whe‘@ the sheet is nolded into a dental 30 appliance for treatl ng
t he mal occl 08?101 erein the first material contacts tee’f‘FFfF%’d

correction and wherein the second nmaterial contacts teeth which do not
require cowhexdironthe nwahl emdoda nent faddeardd retiepoirt | the hesl la ias st 35

t hi ckness t sq@oqggd 9 :ﬁ?e%‘?ﬂ hi eS$hWel £} he first
t hi ckness %\o{ﬁe to%?%kgeégﬁ% % |ckne§ts f'cc?ﬂl ghﬁlO\/%R/%fE%%O% WO

03/ 101330 P@?M?ﬂ?ﬁl@gomuahommt? thR Pfrishe g&¥q%on i s nol ded into
a predicted shape oénaemdotlimeht ¢h thas dwitaar upbEltiadde anas har eatbodi ment  of

the present,invention,.a s |t§,} novid V%Jroermtr at'tn%o %X I%)&scl usion.
ut a user

Yy
The 5 system al&yf st %{eclrﬁ app i ance worn
havi ng t he heWand thsi owuthep&i Bhey yasnt.i on of the f| rst dental appliance is

shaped based on & pgﬁdle%%émahze @heONfera 1M04 dﬁpif&t&b Ohas ha usgs which
have not u{)'?ﬁg e, system al so has a seilcon dental appliance 10 worn in
the mouth o USErD Y t e (RS sEeRRY &£ %erll?l?%?t%%tg{a? PPt ance
wherei n a pamd inmrvesf theetsetbnd dental appliance is shaped in correlation

to teefh partialy yarp%n{&ﬁl%nféy tth@ Ebﬁ%&ldsgﬁﬂaﬁ@éﬂhé‘é‘% s

enbodi nent, {he second enta appl 1ance is si zed based on a predicted
size of one"brhiforidhq ease ofherdid Jshe . S9skedn EhborReht TOt FEC&t em has a
conput er whetieidf talerméeh:hobfttﬂeefusreit dental appliance is generated by the

computer . 20 1 0 SO Hencl 18 BEROL D508 EIL EL, WOCLELfL 2 odel of

t he second dent appl ranceé I's §enerat uter. In ano t'ther
enbodi ment Withie Presente i Wierginnthe S?\%‘teﬁodlf‘r sslmwi de®dl FeeeERrecting a
posi tipn ofat epddstoftwo2Bfatpat t&dth ofheneetibed. conpri ses the steps of:

obtaining a nodel, of ,the {eRtRQf G PBLLEN s S¢3RRLNY, ING mBdel,
predicted size of a tooth which has not erupted.
In an embodiment, the base is constructed from a
first material and the wall is constructed from a second
20 material wherein the first material is softer than the
second material. : N
In another embodiment of the present invention, a
sheet is provided for treating a malocclusion of a user
having teeth. The sheet has a first portion wherein the
25 first portion is constructed from a first material. The
sheet also has a second portion wherein the second
portion is constructed from a second material wherein the
first material is softer than the second material and
further wherein the sheet 1is molded into a dental
30 appliance for treating the malocclusion wherein the first
material contacts teeth requiring correction and wherein
the second material contacts teeth which do not require
correction.
In an embodiment, the first portion has a first
35 thickness and the second portion has a second thickness
wherein the first thickness is not equal to the second
thickness.
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to provide a digital nodel; diagnosing a nmal occlusion based on the digital

nodel ; and designing a series of dental appliances to BEeN@AYEMBER 2090cat t he
mal occl usion. 30 In an enbodi nent, the nmethod further has the step of

manuf acturing the series of dental appliances. In an enbodi nent, the nethod
further haswgﬂﬂm%{:’gp of fitting one of the series of derREUNHpIPhnces onto
the teeth of the patient on an upper occlusion and a | ower 35 occl usion.

I n an enbodi nentIn tdre dimiddddithehtir, t ke Basst hpost &gn ois poDaedli nhtde series

of dental apnlignces gybhe 9Bt locr 1AJcA0NNOMENBER 006, VIO 03/ 101330

PCTI US03/ 1 nan e Iment, the diagnosis is pefformed by a conputer.
I n an enbodi mentin t #orhahogmpeditRit hak the frGsest Ientdeding the teeth

id_n the di giéﬁétéﬁpdiﬂs qfrdﬁ@e@atf@m tréﬁt:i)n?r&Vi ﬁlél@ﬁc&i@@?&n.den;‘i}{é on after
i agnosd ng the occlusion. Jt.is, therefore, an advantage the present
i nvent iséon o Pra \r/T?lc?eS & dq?selrﬁ% dfﬁﬁlai aﬁggféﬁﬂc% he rrl\oﬁnfgl?e @%‘ftﬁieccfé]ng t he
position ofatheexebéning vheandkegclusion fuhetriedn zdveertdgm off tHe present

invention ig;t& aéﬁtf&ﬂeaﬁp@wﬁ@é 38p|draped auken mehhod fpLatdrdecting the
position of a single tooth of a patient. A further ad\(anta}%‘r of the present

e
i nvention i ¥13% °pr SPFdLTa BRI al®8pPI PanddandS e m¥ P68 fEvecdtdtecting an
15 occl usal ebigteednf aTlpat sestem |dlss lead uat becordivdahbge abpliwnge esent

i nventipn £ o.proyi de. ?‘mQSPﬂaEfaEEU %@%@ A ed mphqkd.or, &0 8Gid ng an
arch of a patient. It is yet another advantage of thefpresent invention 20
to provi de Bl%Ent @¢nEdbl RERLEAREGRI WPt Hbde f BPTESPPe @i e tIRCAKEh of a

patient by denti) a applpdhee geser stgsed priegr arrelaitdopet tanotderh embodi ment
of the presﬁ#tiél’l‘@%k?@#&dps)gvﬂh%e f%rgﬁn{:g{t?f?pei G and a method for 25
0 r nmoré teeth of a

correcting e posrtion one erson _of any age. It is
yet anot her enbddi neht eFbodimepEesdie $ecen | 8antalprapbldangedeit al

appl i arge agthey B diPra predicted size of one or more teeth of
the user.

In an embodiment, the system has a computer wherein
a model of the first dental appliance is generated by the
computer.

20 In an embodiment, the system has a computer wherein
a model of the second dental appliance is. generated by
the computer.

In another embodiment of the present invention, a
method is provided for correcting a position of teeth of

25 a patient. The method comprises the steps of: obtaining
a model of the teeth of the patient; scanning the model

) to provide a digital model; diagnosing a malocclusion
based on the digital model; and designing a series of
dental appliances to be worn to treat the malocclusion.

30 In an embodiment, the method further has the step of
manufacturing the series of dental appliances.

In an embodiment, the method further has the step of
fitting one of the series of dental appliances onto the
teeth of the patient on an upper occlusion and a lower

35 occlusion.

In an embodiment, the method further has the step of
providing the series of dental appliances to the patient.
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correcting the position of teeth of a person while 30 permanent and/ or

deci duous teeth are present and/or erupting in the nouShNOVEMBERZ8G6 anot her
enbodi ment - of the present invention to provide a dental appliance and a

met hod for _caorrecting the position of teeth of a person b ui ding 35 the
erupting t eBPH¥ %8 a desired position in the nouth. -1?%?519%& ER 2006
WO 03/101330 PCTIUS03/17163 It is further an advantage of the present
invention to priwvisge amgeaiméneppkhanddagndsis neshqwknfoireedcay egts the
teeth in a Qrﬁé}tlteagmunt of tinme. It is further an advantage of the present

i nvention provide a nethod for correcting the teeth of a patient

whi ch requires oWl yrporabodigentw teetmethgshifuntdes. hasother stelvanf age of the

present invegiifdhdihdt @hePk@¥tHEIA ROt@ giaRAl inddee 3RdtAeBhHDchd Or
correcting . the teeth of a p?’[l int wherein the aeprpl igance reduces the 10
amount of t Ffe PEJHEISd aor 16P84: i AG tHE Yent3it S LapSiPdReaI N Yet tifhot her

advant age ohaideclprsdoent i nvention is to provide a dental appliance and a

method for corregting, tQ%e&%@EgeﬁjftﬁnpaédxFarHta ergien the dﬁpé@én@ppl i ance

15 reduces an expense associated w obtaining the corrective dental
appl i ance. RY$1tigotltePraRisle fgddedtatnarplédnnt apdent P8RS £9% provide a
dental appl cancectand ahgepbedtion «drumecttieBgh bheatgetiemf. a patient which

is appgaling to th i C t Y- (g V, ge he present
i nventf@n IS to'g p’l‘rat(l)l\%’urpe"J aa%‘ga%%geapg i%}ﬁece‘ggen atarr%a ‘ﬁ%naél;bgr lcso_rtfégcti ng the
teeth of a peeYkit ahdentpéq@ypPddaneq, apfl anymethey] uferempsranbing few, if

any, appoi ntpendSsition denhi singDé @WIdHOEENLI phti&dt Addi tional features and
advant ages of the ﬁ‘ge ent c'hnvetnti on are descri bed inv atnd will be apparent
from; the detaite i pIBH A tTe 'g}ees%ﬂ?ﬁﬁprlerf P erfbod! nents and
fromthe drewwvnide aBRISREaDESCORIPINCH OFd RHEDRAW NOS 80rFeguiwg 1an | | ustrat es

a flowgharcofushimyihedokor pgoratt er analysis of the teeth of a patient to

create a dental_appliance in an enbodi nent _of the presen
Itrgg a %urtﬂer agvantage of the present Envention

to provide a dental appliance and a method for correcting
an arch of a patient.

It is yet another advantage of the present invention

20 to provide a dental appliance and a method for correcting
the arch of a patient by using a computer generated
program.

It is yet another embodiment of the present
invention to provide a dental appliance and a method for

25 correcting the position of one or more teeth of a person
of any age.

} It 1is yet another embodiment of the present
invention to provide a dental appliance and a method for
correcting the position of teeth of a person while

30 permanent and/or deciduous teeth are present and/or
erupting in the mouth.

It 1is yet another embodiment of the present
invention to provide a dental appliance and a method for
correcting the position of teeth of a person by guiding

35 the erupting teeth into a desired position in the mouth.

-15-



invention. Figure 2A illustrates top plan view of an appliance 35 in an
enbodi ment of the present invention. Figure 2B illustrad&NOXEMBER2006 ew of
.the tooth arrangenent of a |lower anterior segnment. -16 30 NOVEMBER 2006
V\D 03/10133 03/ 17163 Figure 2C illustrates a cross i.on. vi ew of
the front g’ ﬂély ental appliance in an enbodi nent of thg&e/ﬁ 03@@??
invention. Figure 2D illustrates a top plan view of an 5 appliance in an
enbodi ment of thétpisséntthewean i advantiggurod e |puestemdit emvieotiiopr edi ct ed

si zes and/ ok ,SRARESOT 5 t&@]éaqmearppri%ﬁegegﬁdw%éam JHiHH @oBrbktustrates a
top perspectlve Vi ew of sheet of thernoplastic material used to create a

dent al &PpI FaRtR im aaﬁhé’ﬁﬁoéf“ﬁléﬁ‘f ¥f &¥e-present invention. Figure 4A
illust rat es a toptpesspecthere amesdaintagec @fr atid Wared@mitalinappkiiance havi ng

slots for myl, tkj%%d eetmhetﬁf ta“fo&“%oﬂ%éésfrpﬁg‘??é‘e{‘éet loafr 2¥?eﬁ£“pt ed ina

six to el even year nbodi resen nventron. Figure
4B il ustrat8ich ?Wlpﬁ% C\ﬂléfwoﬁﬁ anc Heaw d@ﬁlﬁédl ﬁénlll@fxc‘ascorrectl ve dent al

appl i ance havi ngAﬁ&Q{esr bavanthde pbe t@r! hpbekene tlhﬁ;efnrtri%h pi%r nmapent nol ars
have eruptedlna der_the age of, six 20 of the

e om o "t BEoRRad b deydn: anp erder P q [ rabesd, S8R0 GRS, Tew o a
dent al appttihand;eehhvpﬁgaonetsemt Wlafrrenm ttihel eppddancaf redutde ther st

per mangpt mahahachave erupeed FdndrtiaX thel e¥ebac MeRr ohd i RepRagmbodi neNt
of the present invention. 25 Figure 4D illustrates a top plan view of a

dental appPPRALB"F&wing one slot for multiple teeth before the first
per manent nol ar sYdavanearhgyt ediviamtaggoaf hthedereddrer jagentfiosi Xsi hoan

ebodi ment gt of bee PLeSER NNUEMIORceFl & AFoLhbYSELR! @DrRelPRng! an vi ew

of a dental app i ance having a tiple toot | ot after the Tirst and
second per mkRentt¢ffitar §thade RAIHNE V‘PF%FFP} ndh¢i ddantat wePpdipes®s or ol der
in an epbodireaatesf the prgaae |sssdiazed Fiwitre S58bthlnbig at €Rea side

view of a d%@&%Lctive dental appliance.

Still another advantage of the present invention is
to provide a dental appliance and a method for correcting
the teeth of a patient which is appealing to the public.

20 Further, an advantage of the present invention is to
provide a dental appliance and a method for correcting
the teeth of a patient which requires few, if any,
adjustments and/or few, if any, appointments by a dentist
or orthodontist.

25 Additional features and advantages of the present
invention are described in, and will be apparent from,

J the detailed description of the presently preferred
embodiments and from the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Figure 1 illustrates a flow chart of a method for
computer analysis of the teeth of a patient to create a
dental appliance in an embodiment of the present
invention.

Figure 2A illustrates top plan view of an appliance

35 in an embodiment of the present invention.

Figure 2B illustrates a front view of the tooth

arrangement of a lower anterior segment.

-16-



35 appliance in an enbodi nent of the present invention. -17 30 NOVEMBER 2006
WO 03/ 101330 PCT/ US03/ 17163 Figure 5B illustrates a froA? NOVEMBER 2086 dent al
appl iance of Figure 5A having protruding ribs in an enbodi ment of the

present invepti Figure 5Cillustrates a top view of th 5
appl i ance oﬁaﬂ?gﬂ?z‘é’ 5B in an enbodi nent of the present iﬁ?fg{ﬁ?‘lbglkl.“ﬁ gure 5D

illustrates a top view of the dental appliance of Figure 5B in an
enbodi nent of theigumse?t ilbhyemtdtews d0CEPgar eSEiPh| ysewatas Bher oss

sectional vigynof ofi NGleSakerfiddesag tdiRcded ahnarpbbanenef Jf gehe 5B in an
enbodi nent of the present, invention. Figure 6A illustrates a top plan view
of a squar ePTESHRE I AACE - dent al appl i ance in an enbodi nent of the 15

present inventi anigudegurad 6B1lillustshtas esaa top pphamvieiewf aftapered type
arch ina depbpla aRpliANGehBoAEIOUE AL ooLLAE s Rr&RaN, | nventi on,
st 5 a 20 shove

Figure 6C i rates a cross section view _ shaped type of an
upper central i nci®ge cdhmiAlpatrakesn fpEspIREedicade S99 | aBE(@¥ es an

i NCi SOr COoNBRApéd CAUHRS13Rer PEOfhaherft duic@ sbEsi | | ustrates an incisor conmon

in people of 25 African descept jgure 7A illustrates a.top plan view of a
dental appli ang%lqunreangeﬁggaﬁgﬁ%%g%f gt_ﬁteOPpr%%’ééﬁe?%lvveent ?6%‘7 i gure 7B
i | lustrat esshe¢owef thewmeplastdenteatendpli ased ite arreatisoda ndantat t he

presentg i NVephi ihce3Q nFlagUERLS&Gimd AU *hRS pRebeRPtisRGIdQpal Vi ew of the
teeth of a patient. a cross sectional view at the

Fi gure, illystrate
mdline of the t%](ﬁqfeofbg bif‘il%‘}ﬁa%ﬁm BP BeSERFETIER PRSYHEPPRESENTLY 35
PREFERRED EMBORRMENES dhetpl esgptl ienventhaoningel alesst o denlaipbppl i ance

and a method £ £ALLCUHNF LR PRYNEhERL Ohol 88L Mhibd NePuptdd in a

) . \
six to eleven year old in an embodiment of the present

15 invention.

Figure 4B illustrates a top plan view of another
embodiment of a corrective dental appliance having slots
for multiple teeth before the first permanent molars have
erupted in a youth under the age of six in an embodiment

20 of the system of the present invention.

Figure 4C illustrates a top plan view of a dental
appliance having one slot for multiple teeth after the
first permanent molars have erupted in a six to eleven
year old in an embodiment of the present invention.

25 Figure 4D illustrates a top plan view of a dental
appliance having one slot for multiple teeth before the

) first permanent molars have erupted in a youth under the
age of six in an embodiment of the present invention.

Figure 4E 1illustrates a top plan view of a dental

30 appliance having a multiple tooth slot after the first
and second permanent molars have erupted in an individual
twelve years or older in an embodiment of the present
invention.

Figure 5A illustrates a side view of a dental

35 appliance in an embodiment of the present invention.

-17-



30 NOVEMBER 2006 WO 03/101330 PCTI US03/17163 a nouth of a patient. The
present invention further relates to a nethod for corr3tNPHEMBERZPWH of the
teeth of the patient. To this end, the dental appliance may have a

duplicated &g%/tfogsrea and/or a pr edl cted tooth 5 area. T & 'g;t d tooth
3% g g

area may be 'basSe for exanple, a size of a nouth, a arch of
the patient, baby teeth of a patient, erupted teeth, or erupted baby teeth
of a patient. MFispuer, 5Bha‘ldleata<hteap|al | e nayevbeogerté'reat denbyl a

conputer. TRE, COERAM €l floyiapéesfs@wam U%‘%o@'ﬂid@h@' t @Al OYRCEan f Or
exanpl e, Iaser scanned dels of the te %h digital "photos or x- rays to

generate a FABBRPimsNt, of; éF’FaPr%Sﬁ‘trm’dH'le”&floPhe teeth of the patient for
creation of the Hapimd 5applllandeatdlst eanatdprelvyewt hef denkal dappal ance for

ot rod ot gBbNEaddle LPebDgRle t BE. RALIAN! oA S Sth DY pr oLy £XAMD] e

vacuum T or ma pressure’formati on, stereo ography di y froma
digital 3- Dlﬂﬁﬁlg’émﬁ the nouth or by a like fabrication nethod. By

anal yzing the SIZﬂﬁu@f Bol |Ml&fsltFlTa6t@sadél| ttdpeetvhiew 2&f”t¢ﬁe3i6§n@$l uner upt ed
or erupting_te ted as r&% in.the table belo The
e

shapes of ?ﬂ%fl “%ﬁu‘ﬁg 8}9‘6.5‘?1 upted’t BV HEF Fe Pot WiheBIFFSHT st andar ds

of average anwentdaen.shapes of groups of teeth. Predicting nesio-distal

R R o el e e SO
u

P Lo er al CPGLRRH S BRIRG Y I APPLSan R O bl GOFS tF ot =

Central (I oambc)dmehﬁo:lf (ﬁhm"rpsésémclﬂmalt(mpper 4) = Incisors (lower 4) +

8.0 Ca eal = Central
Cuppor) — 1. 0 b N & (ALEEr e ) oy pldn Wl (SRREEG § o een

2006 WO osF!B&sSBC‘PCWUSoéﬂ‘? 3appié%<F%rm @én??‘%‘i’dmﬁfﬁér‘?f theg mm
(upperid" opreseht Ganiemtiohower) = Central (lower) + 1.5 mm 1St Prenol ar

(1 over) = Cbntra%iédégwgg flﬂué%fypes a top plan view of a tapered
type arch in a dental appliance in an embodiment of the
present invention.

Figure 6C 1illustrates a cross section view of a
20 shovel shaped type of an upper central incisor common in
Asian people.
Figure 6D illustrates an incisor common in caucasian
people.
Figure 6E illustrates an incisor common in people of
25 African descent.
Figure 7A illustrates a top plan view of a dental
| appliance in an embodiment of the present invention.
Figure 7B illustrates a 1lower view of a dental
appliance in an embodiment of the present invention.
30 Figure 7C illustrates a front sectional view of the
teeth of a patient. '
Figure 7D illustrates a cross sectional view at the
midline of the tooth of a patient.
DETAILED DESCRIPTION OF THE PRESENTLY

35 PREFERRED EMBODIMENTS

The present invention relates to a dental appliance

and a method for correcting the position of teeth within

-18-



5 2"d Prnolar (lower) = Central (lower) + 1.9 mMmm 2' "' Permanent = Dec. 2"d
molar - 2.25 mm Prenolar (upper) (upper) (approx) 2"d3PYPMEMBER2806Dec, 2"d
nolar - 2.6 mMm Prenolar (lower) (lower) (approx) 10 Leeway space | ower per
side = 2.5 nine, both prenolars) Leeway space upp e =1.4
mt (cani n‘gm%o({%ﬁprerml ars) Low. dec. canine & nolars pF(?T/Qﬁé/é%(s le) =
23.55 mMm 15 Low. perm canine & prenolars per side = 21.32 mm D fference
per side = 2. 2@uttm NALE lmatkiedéc. c@heneoeseitar sSnypentigirdefgfehate) = 23. 03

M Low. perd i fie & REEHRY afSr P&Srfd e g 4h 3 diAno P hEr eBsen per side =
2.67 mMm FE LE 20 Mean dlffere e | ower male & female per side) = 2.5 mm

Upp. dec. i hBS&PRGILEPE - per! % ¥ S( il %) —?]Zée’é)%almﬁp RN BRY cani ne &
prenol ars plmavem de duplicABedmtdothf easseceapdrosi de prd@i-tad Mbéth

Upp. decg can & S . S I UpR,. pe cani ne &
pr enol gsrs pée€g5| dguf:}?é'z pggél&é@ ﬁ%ﬁgngéeger SD fégg gelig Ff'E LE Mean
di ff er ence EHFPRL1mad e s&zeepdl & pBPUERde} Slfe4 Cfﬁn ar Aﬁéhag’g ofhdal e and
Femal e ( SeepdbidntgesbabyF. festhlhefDent igataenef, téeug¥eiv reetB) Chrl d,

Harvard Uniy ﬁr S:)'([) hP;‘%eisFuC%nbr%dgt éaéxl\@%%t 195@0% The average size and

shape of eac erup " the nmouth and correspon Ing to the
varius si zaepbfansiengray dest h9¢rkﬁrtaﬁ@drrdm e negmpetest | nBhedcPmputer conput er

prografy Thendt hghol,aGt hnayn hbe Ryt ha gy al 3%our3@ S%MEN&E&@OOG WO
03/ 101330 PCT/ US03/17163 estl t.ed manyal u3| harts and vari ous
altered nolRIE ofcIEh.™ ?ﬁgeflesr rq }?‘Fom}:‘f%t i g%Jr %tlc’r? 19%e* hunber s

refer to |r&esptot genérguees ﬁtAdathEAal |digsittiadt e3—tmencu|m11 af Ghappliance 1
unich ey hgys @ Pharabhdy pledafl h AOCKEL sodt Y n&fantwmaé},t flge 5 and

e

an arch 17 teeth sockets of e denta app | ance ?so have a
mesi al sur f 2RRL PG/ or é‘l&ie§P3Fl‘§‘?;|]r3f'acethF qur“tﬁ‘ér aPﬁélaH%‘ﬁt af°hppl i ance 1
may hal®e onstodightemipigothediagthiidf® the patient may be created by,

for example, vacuum formation, pressure formation,
stereolithography directly from a digital 3-D image of
the mouth or by a like fabrication method.
By analyzing the sizes of fully erupted adult teeth,
20 the size of 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) + }0.5 mm
Central (upper) = |Central (lower) + |3.25 mm
Lateral (upper) = |Central (upper) + ]2.0 mm
lLateral (upper) = |Central (lower) + 11.25 mm
Incisors (lower 4) = |Central (lower) x 4 + |1.0 mm

30 Incisors (upper 4) = |Incisors (lower 4) + 18.0 mm
Canine (upper) = |Lateral (upper) + ]1.25 mm
Canine (upper) = |Central (upper) - 1.0 mm
Canine (upper) = |Canine (lower) + 11.0 mm
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10 10. The

nove the teeth when the incisal
and/or protruding ribs 10 are placed on the nesial

dent al

edges 5

appliance 1 may alter the teeth and/or
of teeth socket®NPVEMPERIMhed

surfaces 6 and/or the

orthodontlcally

distal surfaesseiss°f the teeth sockets 4. Mre specifica
t hi nni ng of the teeth sockets 4 and/or the placenent of %%mpog’gzrudl ng ribs
10 labially_and/or lingually on the teeth sockets 4 may enabl e efficient
t ooth nove @}Emolgp addi tion, |t he|ggntah er@nce 1 ray @ tepma fir eevay
space 31 of The fireeyay space 31 nay be 20 sg¢en in Fijgure S5A.
The freeway vertical area betlweeh the upger and
| ower teet hljaahliné h(aowwy ar ou eer&rxetn oiowtehw patient+ The aant 4l
appl i ance lmEy—be—pasedemt Tt y|Om e votanetTTT zeTamd—strage of the
teeth of thg] §F?‘E‘Htar 35OWRT 1 InBd i} FEEEET ohkPWeS) onl y, floF & e, |t he shape
and/ or si zel 67 ptheL AT Glodde O |t be[earta1ofidiee) pati ent]. . Furd har . |the
addi ti on of H-he—prot+ud-rg—+Bs—t ly be the
only nodi f |24t Permar@nit| |  further [Dehe 2Mmebal edges § of [2428 mmetlh sockets
4 may 30 be Ptrbinﬂrad (aﬁgéﬂr thg fr¢ewmerspace 31 may ba moflidgpedx) |Such
changes nay[EmTamce trowd g ot T oS, —as—tjtre—pverbrteiwhen nore
materi al exj<t EeFmRRemE front of = {PRFf PeeRlPSpace 31 |t haf?ih™he [back of
t he freevvay Prepaler Slowdhddltlonal yJ,ovtehre amount of matleri flappses) fay 35 be
nor e tr@ ﬁatlen[ v% mal VE. AS a Tesulr, §TI‘OI’I teeth may
be depresseft*GRY tHEBack's” 53" S09ROVENBER 2006 VIO 09 TqZ330%CT/|Us03/ 17163
teeth may b Céntféﬁjré?gé@ Here%%Frﬁ). Further, the over-bijte| of the patient may
be correct eff.. Ref L1009, QY ,gure 1, a flow chart [i s [prpvided] of a
conputer an yS| oF 1 e& %ﬁr of the patient for 5 dredtfing theldental
appl i ance. %l%iJePPF]i‘c%eFﬁlaﬁ ep 1 illustrates that {a nodel of tihe upper
and | over tpeih &c. Tchﬁlr[éafal S@Iaﬁ&peb%ﬁék&ﬁble& ep 2 |||=L§t3r§5<i§1 tthat a
| aser may t rer—secar—the—rrodet—of—tie—teecth—+o Pt otteete—3—drrerstonal (3- D)
di gi t al > docjivEntRRToncefinehé BEgeLlafs Bert pddati ent, ds=94Réwhe it tlhe dent al
appl i ance llelggfﬁlgg cgld[%he é:%r,ﬁgt |MEdent al appl lance 1 may |[proceed
fr0mStep2 of ann .n ann
Low. dec. canlne & molars per 51de (female) = 123.03 mm
Low. perm. canine & premolars per side = 120.36 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) =123.08 mm
Upp. perm. canine & premolars per side =121.78 mm
Difference per side = 130 mm MALE
) Upp.dec.canine & molars per side (female) =122.46 mm
25 Upp.perm.canine & premolars per side = 121.00 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
Child, Harvard University Press, Cambridge, Mass, 1959.)

30

The average size and shape of each tooth not fully

erupted in the mouth and corresponding to the varius

sizes of other teeth in the mouth may be estimated from a

computer program.

The other teeth in the mouth may also

-20-



3, the conmputer may create an ideal 3-D digital nodel o from
digital data fromthe original nodel of 15 the patient. go%épﬁ@ﬁgtzp

dental appliance 1 or a series of sequential dental appllances 1 nay be
made by stglqshéhieor aphy based fromthe 3-D i mage. The 63 TBY al so
convert the initral malocclusion of the patient into a pe ec occl usi on
resin nodel (s) by 20 stereolithography fromwhich a dental appliance 1 or a
gr aduat ed s®ei esstgimadiedt atarysdilivanssingl ehartse apduakijougatditeaedd from a
graduat ed seilessObrre€sd¢h model s produced by, for exanple,

t lith h In St deal dentit be d
mmnually o via NRESEEHME (FoAioREos | BRHEr Bl e iTRBSF ERES ot h of

t he pati ent toFdlikew peytSt,epFigunese 27c omplit 8A @ﬂlpetsatlermyepldeoegd;l to Step
5. In Step %Ppi‘laﬁ@é'fsw}?fctp%@yalha%gpla' aﬂ&frélﬂtmf b@eectrrfsasto%ﬁiebg genual

fabrication he treatnent of stages of mal occlusion 30 f romanlnltlal
mal occl usi oRaFENE h@patPehiat ned9s f*rﬁ 2?9 3Rd/AChotfal  o€R® usPBA by vari ous
t echni ques. sbikabts al4t epnatthee dentalocepplimnde St epay fanem Siae;re 2, the

COMPUL ST OF (BE 50N IR BL PS5tk K S BR53a (a5, n5e™) Deckahans) - ot Step 3

t he conput er or person I'ter the no or digi from whi ch
the dental 9gppe aﬁEElla%l‘F% LapRychegd PRONPEY MOFBI é’f?@ﬁtrluﬁ‘gngtép 8ix. In

\% 6‘83/6%83123?0'&“jﬁﬂéo)g']i&f?tla%lgeaﬁp{iﬂnd&q UsaPnalByr Dehe- 2230 MEMENBE:? 2006
nma ut er nani pul ati on.
Specifically r@gT%o SWCC% Y ﬁ?eﬁéast 5&00%515 eg% ?hlgnned

Thi nni ng t hefi teethl squets é)f aae t}@med m/todommdennambs ctBwdi ng

corrections a%% Walalceds oﬁaceﬁéeﬁl@sea@r@m&esceé\d@ tampdﬂ yth@reagednng ribs 10
may be adde n_the rre? Si and/ or, di st al lfo' de 7 teeth and/ or

de
on a | abi al sé’ﬁ??%%% g, Tat ¥ o ECHS nfual M9 Fe sé’ecﬁl ﬁé‘lfL§Eth The
buccal 18ur f abe 3Bimmyngdefcthbetedeh ssodkeds df arhy aredthe frde@cegenbe cheeks

of 10 the persgp ﬂ)zwttlhﬁrngl | ipl 16 2ban 351 1Ry ahe/ SXt il sy kesP the

| ower jawfromsllg backwar The |jngual’ tabs may be 'seen in Figure
7. More spedifi E5F 5 SPﬁ§eF? nduBpy eapRleseipiciant H’é%"té’né‘lﬁ’tYleﬁﬁ@tt he jaw to

devel op forwar dddition, the dental appliance 1 may alter a freeway
space 31 of the patient. The freeway space 31 may be

20 seen in Figure 5A. The freeway space 31 may define the
vertical area between the upper and lower teeth all the .

way around the arch of the patient.

The dental appliance 1 may be based entirely on the

volumetric size and shape of the teeth of the patient

25 with modifications to only, for example, the shape and/or
size of the arch 17 of the teeth of the patient.

) Further, the addition of the protruding ribs 10 and/or
bumps mesio-distally may be the only modification. Still
further, the incisal edges 5 of the teeth sockets 4 may

30 be thinned and/or the freeway space 31 may be modified.
Such changes may enhance crowding corrections as well as

the overbite when more material exists in the front of

the freeway space 31 than in the back of the freeway

space 31. Additionally, the amount of material used may

35 be more than the patient would normally have. As a
result, the front teeth may be depressed and the back
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15 thereby, correcting an excessive overjet. Additionally, a |labial shield
36 may be elevated to prevent the dental appliance 1 a?ﬂjN@KEMPEMP%j aw from
sl i pping backward. The labial shield 36 may be seen in Figure 7. As a
result, Shl eld 36 may correct overjet. Still 20 f her t he
freeway spg‘gg%gjlﬁ%%ay be altered. In addition, the arch 17 %éj”a}é ¥ftered to
adhere to the characteristics of the size and/or formof the patient or to
change the aeebhIfay dsenercairagedf tor equpt ed. Filttthear,clthe7 ogbrthitelent al

appl i ance 1,paypalso be 3! ber edry -t fLonputer. For exanple, the upper
arch 17 ma? be si‘gni ?e?lecanta? ef\edc and rounded to coordi nate with the

| ower arch 17 fofe rpremgemowft% Fégé‘é\?erle aoverpecharl/ af BpPE+IES ngual
cross- bi te. cApperdimpueri lahadysasesfstthedareds hf arf prresli gathent hosi ze of

non- 30 eru t rhni Fi La i rals
refer to i Eég%é}rrff L}}E %%rnga%Aggggg%{:? |%stsr%%tc\ews}el§%l §F‘ %ug:sew of the
dental appl Féhé%tllateﬁweth}?éntaalmo%plolfa YPR&EY eedcﬂeueedtwtfa @entist or

orthodonti s¢h85 BFtQGhtnfn%ry”BEé onﬁathal nester;egar dilngskeatBe tepith »f the
patient. In addltl on, y, be eated. at a

manuf act ur i ngSFacPRY t’§/£e‘rh8°%’énbé\? ‘Ié‘?asf3%f NHW/%NEE??%%% PEESE 191330
PCT/ US03/ 17 368imerpgi areardc e 3t Diayd ilge tadndbavinenteat forongf f bhhe elxbtpl @  pl asti c

or any;@thegppl 'ﬁg’ll.fer{@terd§l sﬁﬁﬁ d%@xt alth@ppldeaesq la B?h@f’i‘é’@ afirst end 2
and a second end, 3 %’1 esi y.a caonputer. Teeth sockets 4
t

may be IocaF@Hm%'hlcﬁrhe ‘bfen aﬁﬁlrFﬁgEe"q_ dﬁ{bt"’lleetarﬁ’pédéﬁﬁﬁs h 73Y resenbl e
the teeth sprucéed efrad ,Stfegr 2 evcanrgiltberaShepal. okbBeespéci f[na‘stqp the teeth

sockets 4 9BYRBVELAR dDGHAR! AR Aol GULELNG UGN ol ol s

6 and)the distal surface surface %/ be the
surface of ENEoSERERNhAEOMS digiisedndatey fmed tidwt hoﬂlglffi*%‘ntm‘iﬁe]l tof or cl osest
to theibronthanpatteddl e Qlﬁddzhﬂdi‘mltlb Ehedelmsihl appliacee 710fora 4 oot h nmay

Do une sur 888,01 8:1 0kl 0EShed 1 Wil U1 TR Mo Rl of e

teet h socke surfac bucca urface 38
and the 1i nguareO‘sWT%a:rep@y PreeHabran the fide igaasy d&@ser cpePubRr sur f ace

may also convert the initial malocclusion of the patient
into a perfect occlusion resin model (s) by
20 stereolithography from which a dental appliance 1 or a
graduated series of dental appliances 1 may be manually
fabricated from a graduated series of resin models
produced by, for example, stereclithography.
In Step 4, an ideal dentition may be produced
25 manually or via the computer from the original dentition
of the teeth o0f the patient. Following Step 4, the
) computer or person may proceed to Step 5. In Step 5, a
series of dental appliances 1 may be created by manual
fabrication for the treatment of stages of malocclusion
30 from an initial malocclusion of the patient into a final
and/or normal occlusion by various techniques.
In an alternative to proceeding to Step 4 from Step
2, the computer or person may proceed to Step 3 (as
described above). At Step 3, the computer or person may
35 alter the model(s) or digital image from which the dental
appliance 1 are fabricated from by implementing step six.
In Step 6, an alteration of the final occlusion may be
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of the teeth facing the lips of a person. The lingual surface 9 may
describe the surface of the teeth facing the tongue. T%N@MEU&ER%W ace 38
may describe the 20 surface of the teeth facing the cheeks. The arch 17 of
t he dental \?85' i anﬁe 1 may be generally U shaped and nmay_descri be the
curvature of OPHEYBent al appliance 1. Additionally, the AP t he
dental appliance 1 nmay vary in order to accommodate 25 different patients
usi ng diff enadd vérysi ons @:fompheedentcaz} appl imaroea]l. Taaigebawlomppl i ance 1

may furtherg ?@% aq_li9| i cc%teed]i‘gl% R 5ll?gng/ or aagc%r &Hi §<g°§,ﬁ°th area

12 as illus ure Aan Area si ich do not
require toobdy n%eﬁ@mn%y B‘@l\ﬂintlﬁigntf‘ﬁelnﬁhiﬂ c%‘ﬂ@‘%i 50@fha‘ar%%331tl and may,

but not neceﬁéambbyh mragseéfm{aeldehecwv&&en} toepédt o hbe Weget mpf the

patlent nmout h ch.re re tooth  nove y be within
the predi ct%%}rf% hovaﬁ'r étfi an\é\pdlg%tﬂr’@gf%{lt %B?tﬂé%’éé%a”qﬁ/ ﬂfé%aé‘f‘r‘ol e a
desired | ocheiaddesf ont ibet meshal nside oandy/orHodwetred, stile @éxattthecati on,

si ze and shapepf ahifodeshr ad 18sth NByr file bﬁ«‘ based, &y - 34 3@ NOVEMBER
2006 WO 034101330 PCT/ USOB/ 17163 t he direct. anato of the teeth of the

patient, butMAL pEdfasbPont R obe st -andBhsPuaFR! devttacap ifhte .

havi ng t he pe@dumeedtn&)osdnrfaafeeaoﬂ2taed/teetuu;flalcdat;ectrteooél’(eeacrseaoﬂl may be

desi gngd ,]t? Ogetc%;puter The dental appliance 1 nay be designed for
adj usti ng af teeth of the patient or may be designed to adjust sone

of the teeth of EwWdhgagri éhpguakyraber3d My (H’@nteéfteéﬁﬁﬁl hAckeap N be f or ned

to guide thewdtit gme Eﬁ@rat smmppincy hbatk®d rd of trlne pﬂtrigeﬁu ofap¥ay3pe 10
formed identi caﬂ)

he, cur.rent catjon aof th ati ent, but
formeg to st74i g%ten r}hlen tLEe& i L@ tr4c’lrt'fsts|p§tce lca Elygug ZEA CF ei dent al
appl i ance 1taky Havey sf@@@hérp@nﬂﬁme rﬁ31°arJ§Wd|t§t slevedoph&oxwardi ne. As
i1l ustyat edehdrdd ur&r&lacttlhg gante&lce@,embéaaeer fRy RAAHitPoRaVEya second

Gent al - appl Faftekh TP 1D PN 25 Y VG ke BAEVERbr BRSpUETFibal 1y, the
seri es of demhiara;gol 1 amods therayower prieducinf r hipping backward.
The labial shield 36 may be seen in Figure 7. As a
result, the labial shield 36 may correct overjet. Still
20 further, the freeway space 31 may be altered.

In addition, the arch 17 may be altered to adhere to
the characteristics of the size and/or form of the
patient or to <change the arch 17 form or size if
required. The arch 17 of the dental appliance 1 may also

25 be altered by a computer. For example, the upper arch 17
may be significantly widened and rounded to coordinate
) with the 1lower arch 17 for a patient with a severe
overjet and/or upper lingual cross-bite. Appendix A
illustrates standards for predicting the size of non-
30 erupted teeth.

Referring now to Figure 2A wherein 1like numerals
refer to like parts, Figure 2A generally illustrates a
top plan view of the dental appliance 1. The dental
appliance 1 may be created by a dentist or orthodontist

35 from information obtained regarding to the teeth of the
patient. In addition, the dental appliance 1 may be
created at a manufacturing facility. The dental
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digital images by sterolitograph or may be produced 20 nmanually with the use
of a vacuum or pressure-type thernmal nolding techni que30 NOVEMBEREP® The
duplicated tooth area 11 of the dental appliance 1 nay be made of a stiff
material 25 which suppresses novement of the teeth of t ati ent

Addi ti onal IWOWHEB5 duplicated tooth area 11 may adhere R@ﬁ‘l‘s"?/b”?fhe
undercuts in the nouth of the patient. The duplicated tooth area 11 of the
dent al appl hppr,farilcelmm fuﬁyhebebemuﬁefh&ﬁur@nﬁubmri zgdrt ogkémpsps ups for the

retention o o‘%%? éieon} %ély sg%ka&%n&{b}j} a@ggllﬁnces to the teeth. 30 The

predicted t ar ea appl iance 1 may be nade of a soft
mat eri al 26 whi cFherederdialowppdétncegli Bavckave aobiermsntendd tand athe soft

rraé/eri al 26sa<?un%b@ﬁae3 haﬁgomd@be dealigakdomy ian d L\Qrefi‘d' th@letsrhgpe (1
and/ or size_of, the eet icted togth area made o or
exanpl e§ r uBBEre ta%d‘fr{‘é%y R eattﬁ %B.eege&g% fReR ’na‘?%ern%g‘t ewl%r may have
a formati onteé¢th heockatat dnpagf reh@mbb%tttha)ftetdtél parventrefFuof hefort he -25
30 NWENBE'%%Q%@ V‘Q %%%9133905’@&15@9&13&]1@% %H@HESEh”Eé!cJE@@sI rgnge the

t eeth sockets in th redlctedtoo%h area 12 in order to straighten the
crowdi ng of "M¢helf¥et ﬁheA&IHFf?%lna?‘F?/e hé<pFeHEt @498Vt hth%lr‘é%lsﬁazl may be
formed accosdifacd 06 predittlel dastal shefdcd ekt h Thiezeesanll shapese 6 t he

atie andjer,fro S d d u t oot h and/ or
Fhe ppfedl ctég ? CEPth abf rtﬂ? gﬁgfadcen[% %a?ﬁ:ol%glngga& 2 gj?ﬁeﬁltlrratch t he
natural arche lvh%ftch’@ tigetfrant e ifat k&ncleFepe 10 H?)? B &Yt rect the

arch 17 of wbedieaih tife tnhethpatrmtdlsﬂm d;m{flaeat QdoEOQtﬁo@E}eanaﬂiﬂ. and/ or

t he predlc ed th%oth 24 102f yt% L3R Gqnls @ rEDdI }llgatlons flhﬁ'{e alter jaw
rel ati ons an%i/or f Uhcticons. it onaII e du ?lcafea t S0t harea 11
and/ or the peethct Breostth 1’—]!5a aﬁe@éhlzoﬂﬂfytsf ér mé)(aﬁpr‘éhe%ofmﬁ nthehe | ateral

tabs 3fs f or 1a8dyRNGUIGatEE QOW@ilcbaW aé\ﬂz’ﬁcel ngsea&ld\g thee Biyddn of the
| ower j-aw. Furiher thei, guR edut C (jg'ils [or. the edicted tooth
area 12 may>YFH%Cmple i it ae eel e\f‘éalye SSEHLRP gﬂ?ef‘dlp‘é%c whi ch nmay
20 encour agefthbeadeanbeﬁemn@f tbhelhpwepfj aw.peAsoa.r esihig ,lingual
surface 9 may describe the surface of the teeth facing
the tongue. The buccal surface 38 may describe the
20 surface of the teeth facing the cheeks.
The arch 17 of the dental appliance 1 may be
generally U-shaped and may describe the curvature of the
dental appliance 1. Additionally, the arch 17 of the
dental appliance 1 may vary in order to accommodate
25 different patients using different versions of the dental
appliance 1.
/ ' The dental appliance 1 may further have a duplicated
tooth area 11 and/or a predicted tooth area 12 as
illustrated in Figure 2A and 2D. Area(s) of the mouth
30 which do not require tooth movement may be within the
duplicated tooth area 11 and may, but not necessarily,
resemble the present 1location of the teeth of the
patient. Area(s) of the mouth which require tooth
movement may be within the predicted tooth area 12 and
35 may, but not necessarily, resemble a desired location of
the teeth in the mouth. However, the exact location,
size and shape of the desired teeth may not be based on
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overjet may be corrected. Further, the duplicated tooth area 11 and/or the
predicted tooth area 12 may al so correct overbite and/ #NQYEMBER@0ISy 6 for

exanple., altering of the freeway space 31 material in a front end 25 27

and/or a rear end 28 of the dental appliance 1. Referri ng now to_ Figure 2B,
an anteriorV8&W&on 18 nay be conputer generated based?OHU¥RE™Gd[ unetric
size of the teeth of the patient not requiring correction or eruption

gui dance. Thee cairpater anayomseof hehereseeth sofl tBO pazeedtd, obut heaper manent

teeth presept fo.&std ”%tr%uﬁ;hgtaf?@?xcdsf' c size of the predicted tooth area 12

for the teeth requiri ui'dance. Further, the conputer nay use
an x-ray to det &fhf néeltlh@l sF‘EElbﬁW%r lsHeydngf thenepredictrddteetth of a

youth to eshré@t @2tbﬁd¢@ecuﬁppla&éd Z@odﬁhtihﬁaaprﬁﬂlﬁé?dbéoﬂéblgﬁ@@ 12 for
the tee eqw ri ngPﬁr upt| Lirther t he conputer ., estimate

the sha e ofYt Re & Fequ eé‘% t i P 30" NOVEVRERISE08 3 %
03/ 101330 PET¥ USOBLSt7IGS anlum:fanUee fteﬁﬂlgr@hptm apatatefs: ofr \/IaarYdes shapes of

the teeth. godgiddpnab! yad]tulg% c&;wt BE rEAE pf@é@:{ bire ket BatDet, desired
anterior occl usi on 18 accor di ng 5 the form of éhe arch 17.

Further, thBYEGHpUL b %Qe’b?%]se?p?héa‘?%eetﬁ f"ﬁyab&esflorré‘lfdan‘i%rg‘d% ®ccl usi on
18 accordi ngetfytdmy Icantpioa, of hehshapetans arhesipa¢iehtt be maychbe 17 of the

| over and/ OF Hr%c? s qu:tﬂ:aqf ttoh‘%hQatéu%%nﬁF'lgHE@hgﬁ Bf‘“‘cﬁ@rtééh‘r'%frat es a

plurali uous teeth 19

deci duous t B¢ hratéenhe twdt hfQETRSh KAy BrAighieny tha | te@*alﬂ of Ahe nouth of
the paltl ent i1Thet ARy 110 m@ekasmn tHS dayta‘luratﬁpqualha&elamaﬁrnmnt | ower
central incisor up int,0o a wey. anterior segnent
21 15 of t h&SHoU hpgfm?ﬁgnggﬁoteing élSteJl tt Er eget{ ?%‘nual?@ or by
corrput er byiplesfiratasy Jt!h&lsluzei's 25% ttﬂ?@ dﬁ@fcayeﬁpé Lpre’l bemanmnedt teeth 18

as shoyw |nhgwéuéesagbndeGHﬁ£héK%|ﬁél§ﬁ§£ﬂf§%d@ Qkpﬁﬁjﬁﬁo¢l®na|THée“/0f t he
dental appl agnce]e V\iﬂ ?hg i nci sgl ‘?ﬁ 3 L 20 teeih sockets 4
are visi bl e9*ReterdR g‘aﬁ’&ﬁ o®Ei Jure 2% ecfétr?t pgr}fjﬁpgﬁﬁe 1™¥my be used
by a chil d. b&ébretidgeedf i byl Ithe t hatdemtal More Spe01f1cally, the
series of dental appliances 1 may be produced from
digital images by sterolitograph or may be produced
20 manually with the use of a vacuum or pressure-type
thermal molding technique, for example.
The duplicated tooth area 11 of the dental appliance
1 may be made of a stiff material 25 which suppresses
movement of the teeth of the patient. Additionally, the
25 duplicated tooth area 11 may adhere well to the undercuts
in the mouth of the patient. The duplicated tooth area
) 11 of the dental appliance 1 may further be used in
computerized tooth setups for the retention of the dental
appliance 1 or appliances to the teeth.
30 The predicted tooth area 12 of the dental appliance
1 may be made of a soft material 26 which may allow tooth
guidance or movement. Further, the soft material 26 may
better accommodate variations in the predicted shape
and/or size of the teeth. The predicted tooth area 12
35 may be made of, for example, rubber and may have either a
predicted teeth formation or may have a formation of the
anatomy of the teeth of the patient. Further, the
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appliance 1 may be used by a child six to eleven years old. Further, the
dental appliance 1 may be used by a 25 child wherein thé NQ¥BEMBERBEPManent
nol ars have not erupted behind the V-V line. Referring now to Figure 2E,
four predi ctﬁd Si Z8S and/ or shapes of the | ower permanent incisors nmay be
estimated nERIAYY%r by the computer. More 30 specifical YS9 i sor s
may be in a proper alignnent and ready for guidance prior to eruption.

Re}‘ S_rri Ng nevmpetdt guify s’ﬁdahead??t athapptéedrce sbcklgmé be pindutks gi ng a)
nmol di ng tec e i 0s Yo u r many
More 35 speEgj?clggcg chg rlt %lh (rj‘fg% ]fzceicﬁn E%e]g {5’ %raﬁg %gﬁ rrh?r%l dabl e

mat eri al chrmlfsQe@ﬁ ’fd'fe rhﬁleﬂabl eAﬁﬁ!-‘éwfa@llZQ, %m&ﬁe%em ?—@@tlénd 23 and

a second engdrg4. 13h e 2rie S0 aWEYBER 200 £@1330
PCT/ USO 1171%3 (%f qn%%]da%%efo teerl 9 6pré@&:%f %r exathe a

t her mop? ast FESHRt 8LFEF, aﬁdtﬁ %%e?% WE%%rPéFl%?t nﬁ?dg%r PFFBUBEY QISI ng any

ot her net hodtafiddadsi cation technique. The sheet of nol dabl e material 22 may
vary in, for 5 gxamg @%Q&ﬂn@%&t@ngrgyrqqetﬂ&/&f tﬁ%d%éamtad

Addi ti onal I[\_./ t he shee mat eri_al may onbi nati on of the
stiff materFaPthsaspr theokothe dritteli Arridangs | gyt Fétttéarb?}a?‘?kgure 3, the
stiff natethal naﬁumfay hechf A7 exfanie, téocihat ed athet mtfiernst e@ndod0 23 of

t he m)i(glab![ fgoﬁgg gg rg?gz?ﬁft H’?&ﬁrlﬁ 28 MRy eétoncato(gd Ale t he second

end 24 of e nol da sti mat eri al e Used for the
area of thePakieenty apﬂheanéjélpilﬁh*é?% reacth | gvest die ?éé{ﬁrl sthelesired in

their currepte@p@téd ﬁﬁoaﬂlﬁl birea saft rﬁa}ezéls% l:5n2§1f‘m)’no|@ﬁfli§§dld>rﬁ‘lsth0?e o
alr eas reqU| ot correctlon | dance | erce age o St
mat erj al i‘% u%gtde’f & r'E: tﬁan%%n%e‘ﬁ a “récptp]ﬂnasricep‘%% QI’E8P3 ¥ be an

i ncrease i nhe hdupéiaatvedi téeth oiremel leandl/onppheapsedictedweoeth 20 a high

per cenjqge 9£e§t1éf %t eﬂ'dxalexaﬁpne n@é&tﬁr@%eoflatfehrsldeabgl3§pp&f ance 1 may
al so increas e, nu | apces reqU| r ed fore

a re
e ohtg ¢ nedveRSiE CORE ?%erpaz?%n?n@n%%%fﬁrﬁ%lrnq M iy (OETCLONS:
t he teet h atkecdopket ejlaw.str &ughhenedthe dlptldicated tooth area 11

and/or the predicted tooth area 12 may, for example,
contain the elevated 1labial shield 36, which may
20 encourage the advancement of the lower jaw. As a result,
overjet may be corrected. Further, the duplicated tooth
area 11 and/or the predicted tooth area 12 may also
correct overbite and/or openbite by, for example,
altering of the freeway space 31 material in a front end

25 27 and/or a rear end 28 of the dental appliance 1.
Referring now to Figure 2B, an anterior occlusion 18
may be computer generated based on the volumetric size of
the teeth of the patient not requiring correction or
eruption guidance. The computef may use the mesiodistal
30 size 19 of the permanent teeth present to estimate the
specific size of the predicted tooth area 12 for the
teeth requiring eruption guidance. Further, the computer
may use an x-ray to determine the size and/or shape of
the unerupted teeth of a youth to estimate the specific
35 size of the predicted tooth area 12 for the teeth
requiring eruption guidance. Further, the computer may

estimate the shape of the teeth requiring eruption
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25 appliance 1 having nostly and/or all stiff material 25 may be
conput er - gener at ed by another final nodel of the teet h3Q)$0YﬁMBBBttZPQ§nt as a
final retainer. If the dental appliance 1 is created with a m xture of the
stiff material 25 and the soft material 26, the 30 dental liance 1 may
have good r¥P4H4B0 ity in the stiff material 25 portion.P 03347163 mat eri al
26 may accelerate the correction tinme required for tooth novenent.
However, theuidarey dfomddrbupnasktadéaids odpplaranaes shafey lker rekiced. As a
result, the agpunt of 35 effort needed by a dentist or orthodontist is
reduced and € patient may save noney. -28 30 NOVEMBER 2006 WO 03/101330
PCT/ QS03/ 17163 [4dd 1H¢é°@ﬁt1|1!¥e gbft aPMRMRY difde Preisstcshst Eaetrdimdfa the stiff

][rateri al 25de&inekd farﬁ{ém.tdrng)dcﬂ?%fioﬁrQBD@@&SBBlngt{E@ tes%heﬁzls)fﬂs%,sh4 may EOt
it correct nto the t of t pat specifically, the teet

socket s§4 SL%% Q5F £9% gﬁge 348 tg th e#'ﬁ%h Sk gEP?y, é’% Mm% usi ng t he
eruption prpcmtt(thbe teeved ior 8t oissddedandnberide qulablappll%mce 1 may

not fit. Asa@céle&lq{gt to, t heot egfdmerekate 4HEpe bendld.ered anst opigal Iy to
adapt to the Chaxn 3 wiver several additi onal d nt al 10 ap@I iances 1 may
bhe prtQG

be required®TFh PHAT { PHTAPT AIPEPET15°PEN Rbct R RaddER sockets 4 in a
soft material 2&igudee e2Bipt fonthay takhzs[ﬂmesnoraml pluralitut éhe need for

additigpal gegidlonpptisncesol s henanabaey ofe bre L gefbengspeckally in the

15 predicte ar ea tere manual conput er to adopt
to, for exa%?léju‘?"écltaﬁfe*d}f%"é?eﬁ‘&%ste%%h"”&ﬁc%h@%lél BXﬁQ%\éﬁlhhcf% bts comon
in people Oéuﬁ\Sbﬁnthélaﬁ@@t[H aht Hh @ atded tSquahe- ahapedoteetm@@mn in

people of fgr#lg}?h ce]pth d%nI ;%e%%ﬁ%n l%%gghcgpggg are |£6 ustrated

in Figure 6 |re i S cons%ruc e soft
mat eri al 26Whi¢ke mas énemam [tiot PraRy b@w e%lujéé'd?r Fakerier, S?ﬁ’eefhtm%br of

dent al 1mppl 6aneas delﬁ-.eﬂeefrr&:mebepatr@duced amnd &ﬂ% aﬂiﬁ Ntpedf ptés&t requi red
by a denti st or 5 orthgdontl st,.nay.,al sqQ be red g’?‘ﬁ o er eby LS8y ng t he

pati ent nonB$ R er ¥ n§Y nSRPPELEF ghY e PAR: lFﬁé“?e e L4 Y

not yet erupted permanent teeth 18 as shown in Figure 2E.
Figure 2C 1illustrates a cross sectional view of the
dental appliance 1 wherein the incisal edges 5 of the

20 teeth sockets 4 are visible.

Referring now to Figure 2D, the dental appliance 1
may be used by a child. More specifically, the dental
appliance 1 may be used by a child six to eleven years
old. Further, the dental appliance 1 may be used by a

25 child wherein the second permanent molars have not
erupted behind the V-V line.

} Referring now to Figure 2E, four predicted sizes
and/or shapes of the lower permanent incisors may be
estimated manually or by the computer. More

30 specifically, the incisors may be in a proper alignment
and ready for guidance prior to eruption.

Referring now to Figure 3, the dental appliance 1
may be produced using a molding technique, generally
called Biostar (sold by Dentaurum of Germany). More

35 specifically, the molding technique may use a sheet of
moldable material 22. The sheet of moldable material 22
may have a first end 23 and a second end 24. The sheet
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either be a single tooth slot 13 or a nmultiple tooth slot 14. The single
tooth slot 13 may fit one tooth of the 30 patient and tBENGUMEMBERE0G600t h
slot 14 may fit nore than one tooth of the patient. The nultiple tooth sl ot
14 may fit, for exanple, the second bicuspid and first permanent nolar of
a patient. WBO¥MBcifically, the multiple tooth slot 14PGEYSIITI6:he fir st
and second deci duous 35 nolars and first permanent nolar of the patient, for

exarrEI e,OI beb%?ﬁl?@@légﬁst@flﬂ ghe aayl ggevN%rJae e f%&téi\%) Oigp,ogilgéloot 14
may be desi gne or_.exa EVB 1101

T Do el o XA ST 2 2y MpMAEIRECZO0P IO B3 H01 030
present di spaéduaed hsivigvanynethaes seemod nof-i fabwickCionFtetheiquehe nul tiple
tooth slot 14 may accommodate all of the teeth of the patient with no

i ndividual teeth 5 sockets 4. Referring nqw_ta F| ure 4B, the multiple

tooth slot 14 nEf bEheRlsi ghdieidahlee rgal @2f a¥ hea Ry 1t ahF second
deci dudus nekamslef thehijpriesst . Mbde speomkteably, ofhe makéingse. tooth sl ot
14 may be d fQr .e e, ¢f i of six years
of age.  Hougyeriohalay, e SREBLCor! Bp1faRgl ABkekLeE e P St or the
first pernaf@Meinafiian dioft aEh?o phif v Watgmi@l Aﬁ t i2ddal the tPefful tiple

tooth slot Adcemallie.all aef ihmémtdedofbyhe;mﬁeens afttn%r sberf i rst
pernmanent 15 nol ars ve e;)gpt (fd dis 140 t he WW|I |Id aged
d

six to el eVBAtSHEY 1TULEYa rFexclmrl c 1oRYE% 76 gﬁﬁ 1{%€ t| pl e
tooth k0ot 23 ofiytie nekiajned sheedr @2n@n§el‘tﬂ7®n@|¢tftnmlaae51ale2§)rla<s,‘9nt di st al

to the WWbéip@cétggd raactitmt ScHBHA! edd X2 ¥ €5 SuQaf rRAQapae ishéél@tfzit ed 20 in
Figure 4D. Furthe t he nmul tJe ES tooth sl ot may flt the first permanent
n

molars di st aet SELEE Geberi® gR8r Rsnct §°Fhé §edR@ R nbhent nolars
distal to démetadlVdppléanas ill ugiemat edeitenEigor eoflE.théhemeatpati®ent is

expect ed t 0al @afedlech duAUSy t 66} PonSoaRHLaIn NAYE PRE TRBER! nkeELDf epl ace the

deci dupus t teeth sockets may be pr.edi cted on_the sizes
and shipes ‘F A% Be rBS&Y - B UHRE RS SR c‘}f°°ttﬁe coprereh?™ and/ or
from group standicdadse.ln addition, if the patient has sone pernmanent teeth

whi ch are unerL”EfﬂL(High percentage of stiff material 25 is used in
creating the dental appliance 1, there may be an increase
in the retainability of the dental appliance 1. However,
20 a high percentage of stiff material 25 in more areas of
the dental appliance 1 may also increase the number of
dental appliances 1 required and, therefore, increase the
expense to the patient and length of treatment time.
After the teeth are completely straightened, a dental
25 appliance 1 having mostly and/or all stiff material 25
may be computer-generated by another final model of the
teeth of the patient as a final retainer.
If the dental appliance 1 is created with a mixture
of the stiff material 25 and the soft material 26, the
30 dental appliance 1 may have good retainability in the
stiff material 25 portion. The soft material 26 may
accelerate the correction time required for tooth
movement. However, the number of additional dental
appliances 1 may be reduced. As a result, the amount of
35 effort needed by a dentist or orthodontist is reduced and
the patient may save money.
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30 erupting at the tine, the teeth sockets 4 may be predicted based on the
si zes of already-erupted pernmanent teeth of the patieni0 NOREMBER2008 dent al
appliance 1 may have teeth sockets 4 if all of or alnost all of the
permanent teeth have yet 35 to erupt. The unerupted tooth or teeth or
partially eVOPYYE3Ber manent tooth crown may be predict ed BGH¥R01718} gi tal or
standard x-ray inmage. The entire dental -30 30 NOVEMBER 2006 WO 03/101330
PCT/ US03/ 17163 Ja&)pttriane:xetﬂremyeruealbaazmimcpr eldi t4 edohsotdrtsidz est and

shapes as VRhd &0 d6.302p8) 809, Shag Of diigd %@erteareﬂ  Ar@UBEcalties of he

pati ent an mgrou st andar enta appl ran may be created
manual |y ofttb‘?/ t? SRffeter 4 Addi ﬂoénéllecofﬁécEl%)ﬁt@Pt%p‘bﬂlﬁ’ RN may  have
some areas épropd pytidet comut@rspécaﬁ@ﬂlnpatum tedth @@f}taw of the

dentition of the patient f in it The r n t he .dentition of
the 10 %atl B usgd #Et ?a‘?na |thle|t€/1 rr‘%ath %Eu IE' ag;r\tg dUI’Il?'I Pekf)ﬁe peri od

of incisal exupitrionthe ﬁm@hlagecplquﬁesst ot@e\b@n ﬁh?wm e»cpe@tmpetct) have any

nurber  of t&ed}awecrhearayn%ll Qb%&lQﬁéémﬂerﬂé | A6t SPI S, eﬁé'péeﬂe:%lﬂn the
process of er upti or}l I n such cas aiithe dent% Eguance may have one
bi et

or nore pretfftteEFt o?ﬁq“‘eﬁ'tsea‘*‘s“fé’ tergf fha ¥eth ¥f2R%e patient
are not in te¢hetheut thahgelhe pgaiwesretr, cervesial aradditgnaleeddémtadie

predi ci@d fLom {hRe3i ¢ agg %@a&eeﬂutefae eXirgt i 20 DEfSARREM o dGet h.

Ther ef or e, asur emsnts 0 first per manent nmol ars and/ or adult i nci sors
may be neced%ef yl2 jifs W@?eﬁiﬁ FﬁeF]ﬁes?ﬂtﬁti'? | G S8ttt mpeerirhrePpresent in
t he nout h, the arwyeioh eag @akaophactmmcsmras.1|yawllnhouesth€axheeehffos)m a digital

or standard g\ 'leWeW?f‘np%ﬁ?liﬂcreas gqral or panoranic radi ograph. The

conput er- generate rance 1 or manual ly created dental appliance
1 may be partly e epinatemyf e @ ofeqte pegReFialdyd/ dm pathey a
predi c13 on gfeditredi zZoaid §f@é)€120fmatyh€bé eallbeeX¥fe@afdall Oy elodptby Nt O the

AT R L I
and/ or the @m@m|Q§€§hqqﬁﬁﬂ$h@p§§ incisors common in people of Asian
descent and the more square-shaped teeth common in people
of African descent. Differences in teeth shape are
20 illustrated in Figure 6.

If the entire dental appliance 1. is constructed of
soft material 26, the retainability may be reduced.
Further, the number of dental appliances 1 needed may be
reduced and the amount of time required by a dentist or

25 orthodontist may also be reduced, thereby saving the
patient money.

Referring now to Figure 4A, the teeth sockets 4 may
either be a single tooth slot 13 or a multiple tooth slot
14. The single tooth slot 13 may fit one tooth of the

30 patient and the multiple tooth slot 14 may fit more than
one tooth of the patient. The multiple tooth slot 14 may
fit, for example, the second bicuspid and first permanent
molar of a patient. More specifically, the multiple
tooth slot 14 may fit the first and second deciduous

35 molars and first permanent molar of the patient, for
example, between the ages of eight and eleven. The
multiple tooth slot 14 may be designed, for example, for
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12 made into cast(s) fromwhich the dental appliance 1 or graduated dental
appl i ances may be nade. In either case, 35 certain area3 NOPVEMBER30Wf teeth
may be conbined into a single tooth slot 13 or a nmultiple tooth slot 14.
-31 30 NOVEMBER 2006 WO 03/101330 PCTI US03/ 17163 Further, the denta

appli ance 1VA49Y'H3¥e one or more single tooth slots 13 aRGFBR3HAGE pl e
tooth slots 14. In the conputer-generated dental appliance 1 intended for
an indi vi dugheagagditaur who Séves, nat hadet e nadulan Bayohe medersf crowdi ng
of the per e i ti Gl K oW, pg erupt._on.or j fficient
roomis pr gggﬁgé?én ?#ﬁgt%]fscﬁglﬁlegﬁ%ﬁ?i %ir)\rg%’l %Qasgggt et hi %%1 liué)(zjn ?fg need to
be made i f &Hurthelr pelexi maltipbaceodth wslot elénhadl legcbampdatendll The

conput er caprlGrRccodddH SBrSUuE apatiéft | enghh mnalk yai ¢ibasedtrestr

di fferepce between the neasurenent of the widths of pernmanent teeth

expect € tos8FY§\% Si%tto the mouth and the armount of space avail able for the
eruption of the RefrdringAmcanountFiglurentdBei pheeduilndpéaseéophhastdt 17 due to
15 normal eRyptiQn Y, f o] L{d O e alysi S¢; C ing is
anti ci pat ed,wt Tt11ﬂéa?,c(%Jrggucti,%rfé}leér%g'r a?ﬁi E%‘%&ﬂ){%' {réﬁt aflqreaptgﬁ a%%%gtl %)l?a\gppl i ances
may be enl aFG@Sndap&eﬁkPHﬁgél y MOk Lgm ‘P?omq{l‘f\/\er PakéFOtious caMPhe-t o-

cani ne di nespeohfiddlls,t el amdrtipdal tosEntsladts IMamdye b20 destiphedg. | n

addition, t c - r.at .mdel e I pl.ica appl i ances
may belon afSEqCRA R, PO L {TAE ungp bR ABBEGEPREE, degks 0P 1 OO
erupting. F@ft heHowsvar| athgr dMltirdgpdRsitbns loky e matonrpor BE® into the
posltfari orTﬁaageemt E@fl@xeanpiﬁslt tﬂi’@:nﬁr@ﬂtlﬁpZErelgﬂéﬁﬁloﬂ§ ﬂﬁ% bﬁvsl i gﬂt |1¥
smal | er. .dent a ia may npt. be int ed, t,0 expan e arc :
but the degt”e]f' apépggﬁ%%ninffxrsttrb% T‘éf%lé)qeenotu%%r}} og’a‘?"r o@va(f"o“?y ﬁ%ﬁ ur al
expansi on aslihef|thd o @fcdhehpatigay after the fnst peprmFhenexpansi on

of theigsnci gglgrseyape SQu?{r}é@nHi'é@QEdt@StlB@?WLWCi.liﬁés fboreaittheen way into
either the S|$gl e, tooth s Pt 13 or_the niultlple t oot h il.ot 14. |.f a close
fit of the 88ffal Sppl TANCR ATy ded r e 1USTE36AAy d8ci dGUESt et h are in

pl ace, the addptuimrallyendiet etildamlel tapphi ahot linmpydbpl destigned| y t hose
35 teeth thaheWe! hoPBetRahdSr MY A Ohr&t pL&aSH eROMEM t{JBthe W-w
line for patients under six years of age, as illustrated
20 in Figure 4D, Further, the multiple tooth slot 14 may
fit the first permanent molars distal to the W-W line

and/or including the second permanent molars distal to
the V-V line, as illustrated in Figure 4E.
When a patient 1is expected to lose deciduous teeth
25 and/or have permanent teeth replace the deciduous teeth,
the teeth sockets 4 may be predicted based on the sizes
) and shapes of the already-erupted permanent teeth of the
patient and/or from group standards. In addition, if the
patient has some permanent teeth which are unerupted or
30 erupting at the time, the teeth sockets 4 may be
predicted based on the sizes of already-erupted  permanent
teeth of the patient.
The entire dental appliance 1 may have teeth sockets
4 if all of or almost all of the permanent teeth have yet
35 to erupt. The unerupted tooth or teeth or partially-
erupted permanent tooth crown may be predicted from a
digital or standard x-ray image. The entire dental
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until another dental appliance 1 may be used or until the front adult
incisors have fully erupted. If sone -32 30 NOVEMBER 2¥J¥OVEMBERZ00§1330
PCTI US03/ 17163 deci duous teeth are expected to exfoliate within a short
period, the Br@ﬁi g:{ ed tooth area 12 and teeth sockets 4 ﬁHbe f ormed by
the conput e¥? ®t¥°Peeth sockets 4 may be sized and/or shEpEESPE% he

i ncom ng permanent teeth 5 which may replace the exfoliated deci duous teeth
after the Bppitapes mManerdy nod absseduph. pididistedEnttoothy siesshs t ande nmade to
t he dent al ﬁg%éaﬁge wb1ho A '%fgﬁaﬁ@e ABskal o drjief ty d:haﬁ lﬁélos Sqt he

| eeway space eeway space nmay. b the space create 0 e size

di fference BEYREeArERHRs m?%e?h%lel%‘?‘iftﬁﬂfs angf e firem YEOLR &ﬁénf’ﬂédﬁarrower
per manent teeth which repI ace them To solve this, a dentist or

ort hodoat i st r Vld I, sjz f hednt ng t he
pati entgv\,hl ch @hgl 5?0%8&97 %xlg% S|éoncxfe ect qﬁ afgg&hgc %bﬁ addi tion,
t he denti st the Gptﬂnéﬁ@mtl sﬂddaylowblﬂrdethmed@@mhl am)biarmﬁ:el My th the

mul tiple toghhle sbRé A#ech8SEERHQf byheEnsI Egin?u{:@@t Rsshotreb3icdbeomul tiple
tooth sl ot 1? may all ow for certain eas or ex?%pl e, .the up?er and/ or

| oner post ePford ZPTEh ©F ef Snddﬁﬂ{j 151y (f adfist PREARRFA FRF ough t he
| eeway spaceeta'mn@kbilnmyf or €eThmpt iportiespeed althe oflehthitiqrostodri theg duri ng

growt hy gl esaavféﬂt Cabedi NESE- %e!ayﬁ%llm %é@l rata {BY s 568 t Qubeng
|ncorporate Into fhe conputer ram” In addition, extra space may be

provi ded in Pﬁep%l%cﬁfsélncéﬁ?ia ’é“ Qi le maintaining the fit around the
gi ngi val under cuasyodtie a&ydé¢d af spaiceo n’agvdsre meeded, ekpectexatpl ravéo al | ow

the eeth tanhenahher| 8:eLHR! BEARCLEN/ o FIbLBE" pekenBHLT 350868, MBY. b

needed, for e to erupt nore conp y during
growt h. 30 AFUPﬁ%ds%ﬁel‘t‘lFr’ée Prﬁ?‘ée?r%t%ﬁ%?‘lﬁfﬁ’;ﬁ“be pFeserth i d EA8Ss anteri or
segnent 5 of the fdreaewy amaeenaé Whidy MRy vai énien od hRo£Or beetii otedf

overbite. §£ terati ons, such as a flattening of the occlusal
surface 37 an pl e tooth slot 14 35 of the posterior teeth may
al l ow any t oot h, Ife@hld@@s"sh%fad% desthsQf &hat oapientt Aretpot hino properly

fit or eruphei Mbathhessivng! ataehl, SlcRtrt33n0ardela mMali inder (ot Be
predicted from the size and shape of the existing

20 permanent teeth. Therefore, measurements of the first
permanent molars and/or adult incisors may be necessary

if present in the mouth. If no adult teeth are present

in the mouth, the size of one or more incisors may be
estimated from a digital or standard x-ray view by an

25 intra-oral or panoramic radiograph. The computer-
generated dental appliance 1 or manually created dental
appliance 1 may be partly a replica of the cast of the
patient and/or partly a prediction of the size and shape

of the teeth expected to erupt into the mouth. In

30 addition, the computer-generated dental appliance 1 or
manually created dental appliance 1 may have the
duplicated tooth area 11 and/or the predicted tooth area

12 made into cast(s) from which the dental appliance 1 or
graduated dental appliances may be made. 1In either case,

35 certain areas of groups of teeth may be combined into a
single tooth slot 13 or a multiple tooth slot 14.
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-33 30 NOVEMBER 2006 WO 03/101330 PCT/US03/17163 slot 14 of the dental

appliance 1. Additionally, the incisial edges 5 may be3dNMPYEMBERE00 | ow t he
teeth to erupt into the dental appliance 1 properly. Furthermore, a sinilar
situation occur when the 5 remaining adult teeth er ulpt when the patient
i s around ‘P’éﬂyy’éﬁ’?s of age. It shoul d be understood thatP¢HESOHIOF | pl e

tooth slot 14 nmay be provided instead of the single tooth slot 13. Further,
the nultipl Butood) steé dbAtamy appldlanicke Bnivaiye 1erd abnappld ancee 1 and may

be L0 providegidnang 81oseves And/deuaBRLeL LOGNON S Hagure oA the

dental applrance ront back end 28
(distal), a top Jéhd QQean(foalPl%?ﬂfoﬁﬁéﬁﬁa%%ﬂ AGHF?ﬂ-onaﬁHBllaPﬁé deht al

appl i ance 11ﬂ’@é/nd@/eﬁ8%teralna| ﬂéub%vr@@n hB@dUpEGUranEU o¥Ever cetdy or within
t he fr ace The anpunt terral Ogtfe front end 27 of the

dent al appl ?%B%E“Jf‘ Pp &ayy ?e?‘agﬁaﬁ tr?eroéf'r‘rl&ﬁ‘ﬁt that BFFERPERt t he back
end 28 of theedenisl antpipiipated folllbminddetriphion heralifessfiffctemay space 31

may i nprove,20, over bi GREr e¢hi opse When i he Anmounty of; +§ BR erigl is
i ncreased mggrRe froﬁgnd 27 of thee dent al appl i ance 1 aﬁgﬁ%ecreased in

the back endePBHNAHONIdMYal NepPl itenRe Madeyrifhedn dRECEPERYXERRE r eeviay
space 31 maypatcel 1B w251opeanbuhlelpobee@trre@aﬁtrf t'l'hb atomepatd onsamr e

rever , es t [ inthe, front end
27 angﬁ?rore %@rﬂ%h §u8% mrrplr%}rrcg{rt chLi rn bac ?Egta%%d further i f
the front eRHEDeresice hEeH\%ﬁ?%l thegpineasgEenens |%réd§edwafitbﬁe ?% eevay
space 31 anﬂeﬁ@ar{eﬁﬂ:u&%étlhn etxb%cbéﬁktendraﬁt BRtOVERSI heutyame €&rect ed.

Add 1y, if, the f 31 at the f d duced and
the 1 ooway pHle U1 HETENEBI0R00Rd 128 Fh° PRUPEASBACT A BpERBET b may Do

corrected. Mdratmo@nﬁl |9 antéripatedt lﬂm}serrayl bercheat&d dbl@tv\b@n t he

upper gd 3§oh@a{@reﬂu@ﬁllaﬁl m§g9§§s<5 B AR ore@nNin€Hdt K MM 1 g)z correct,
CT/ U50

for exanple, Opgﬂplcrow&f%g'sls an%¥§§§%g88? wg)Q§Q%R%%§0genera te 117163

model, dental appliance 1 or appliances may be enlarged
approximately 1.5 mm. from 1lower deciduous canine-to-
canine dimension while the lower adult centrals may be
20 erupting. In addition, the computer-generated model,
dental appliance 1 or appliances may be enlarged another
2.0 mm. while the lower adult laterals may be erupting.
Further, similar arch 17 expansions may be incorporated
into the posterior segments. For example, the arch 17
25 expansions may be slightly smaller. The dental appliance
1 may not be intended to expand the arch 17, but the
) dental appliance 1 must be large enough to allow for
natural expansion as the incisors force their way into
the arch 17. The expansion of the incisors may be
30 accomplished as the incisors force their way into either
the single tooth slot 13 or the multiple tooth slot 14.

If a close fit of the dental appliance 1 is desired
and only deciduous teeth are in place, the computer-
generated dental appliance 1 may duplicate only those

35 teeth that will be in the mouth for at least enough time
until another dental appliance 1 may be used or until the
front adult incisors have fully erupted. If some
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Referring now to Figures 5B, 5C and 5D, as nentioned above, protruding ribs
10 may be present in the teeth sockets 4 of the dent al30NONEMBER2006 The
protruding ribs 10 nmay aid in the rotation of the teeth of the patient 5
into a desired position. In addition, the protruding ribs 10 nay be present
on the | abi¥%P0X¥1#13$38ce 8 and/or the lingual side 9 of thePGlEEWH1H6kets 4.
In the alternative, bunps and/or elevations nmay be present in the teeth

sockets 4 '&@éﬁﬁ%m&f ttééechpra%r @nggtéabﬁolexkeli&@l #iddid he sdation of the

teeth of the ent ure. SE illustrates _a cross-sectional view of the
dental appP¥t h%‘g %‘cﬁtﬁds%’?é AT6f thfe A¥hitBHppi9HEE 4 nay have
t he narroweday rin:ésﬁbrm:l@eb;‘é thkef @ruputemow Tioe R eptrtessdidkesrsd HBgayt he nat ur al

arch 15 ofpa gﬂé&nsgmrbg nSSPT A1 Vi RAUFhEHIKE ggmﬁ foedh Tesull,

t he dent al appliance tered uar e- orm of the
arch of5 t heWh &gt hmay trﬁélﬁﬁf’l &he. exfoldpngf \AaGducns éledal’fhofa YRE pati ent
may be tapeties.firAecpegnagbyt Mdlaardertrabtappl i ance 1 may have a tapered 20

arch 17 forned to f| a atl atural t ered rch ure 6C
illustrates a crosjs sec Sn &a#eﬁ’l& eFQ c%éntr da(:“'llonm soF ‘i6 %r\{jdlaglg a shape

that is conﬁmﬂltailcepéoﬁloeaéfloﬂsf% fd@c@ﬂlalFldgwfés thBt aptiosss dareral |y 25

iTlTustrate poewtly esgiiee f orHa Qkehayusphly ﬂ&?ubé' BHe 5P£ES Ok fealeq Mor e
speci fi caI ly, Fl ure 6D il llil?t rat es n.to, caucasi an

n
poopl 10 phebbacH g S ECLEEPHER S RELIF Ao 08T 18 SEBmBFEL I ool o of
African de;s@smr.loiio Redtehr rang tbw trarEogere peAmanleatdardedlh agpidrance 1 may

have a f| at Lggefbpaiiden 3o vbbof Mei e atabhessOoskusatnsisiang 37 of the

teeth sockets 4. Figure 7B illustrates an upper view of dental appliance
in an, enbdM¥eRFOBIdE ha pREESht SIFReREi GRow tlallng’LPéﬂllta§5§ 35.t85 Figure
7C i If ust r atles patfiremtt whdchi nagl aVview fdr tdrech a4t expahshopate etdken t h t he

the m 11 ne s <35 Hb ACTERAER 2606 V0D /‘%8%230@%%%%353%??%%?'tx'ee?oiih
of a patlenPrW%CF?th}éenéﬁ%%daPHH%%ﬁe edg#ish Wme multiple tooth
slot 14 instead of the single tooth slot 13.
The multiple tooth slot 14 may allow for certain
areas, for example, the upper and/or lower posterior
20 teeth to expand and also to adjust forward through the
leeway space. To allow for eruption, especially of the
posteriors during growth, less vertical inter-occlusal
material 31 may need to be incorporated into the computer
program. In addition, extra space may be provided in the
25 occusal surface 37 while maintaining the fit around the
gingival undercuts. The extra space may be needed, for
example, to allow the teeth to be able to erupt properly.
Further, the extra space may be needed, for example, to
allow the teeth to erupt more completely during growth.
30 At the same time, more material may be present in the
anterior segment of the freeway space 31 which may aid in
the correction of overbite.
In addition, alterations, such as a flattening of
the occlusal surface 37 and/or the multiple tooth slot 14
35 of the posterior teeth may allow any tooth, regardless of
the occlusal anatomy of the tooth to properly fit or
erupt into the single tooth slot 13 or the multiple tooth
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It should be understood that various changes and nodifications to the
presently preferred enbodi nents 5 described herein w |30 NGVENIBER 2006 t O
those skilled in the art. Such changes and nodifications my be made w t hout
departing fromthe spirit and scope of the present invention and wi thout

di mi ni shi ng¥? #¥1%$3Pendant advant ages. -36 30 NOVEMBER 200SG/USARATI63 S CLAI MED
IS: Cdaiml. A dental appliance adapted to be worn in a nmouth of a user

wher ei n t hes ot |l40fof|t h@hésaénbﬁﬁbaﬁpﬁib@&@d 1t, Oﬁt h%dimnﬂqryt aldue@pl i ance
conprising:,a ed . bas int ase. i s Si to receive
one or rore'¥% %0 ?‘%ees u§ %gﬁ tere r?gr%?l y?}fgthsdt e Y2 worn in
t he nout h oérugte irger tanddéutahe‘ipmarrmenlt bzopénde. i s shaped to receive a

predicted size of, Qe Rbrkheat 8¢hh10f s&heaew MW CHABS dn efnipt ed
wher ei n_t he %;edl cted size of ogne of the teeth of  the user Is estinated

froma 3i zetgretHd % 3t ed te¥dt hebEPt h¥PERethegRAtHERt e FERERE appl i ance
of daiml tent Iyeareorm.’rl ageg alsochenld tihe nuhbderbased whdiaei ntlidle socket
S shaped 10,1¢ 8061 vEodln| 8251 a0e Ay (BE 28L0a0h LASCUSS' ol ahdn 3. The

a e

dent al appllanc erein the e i s const froma first

mat eri al an®iBg kR chrRthes ket a13MeFBthe’Ehetlﬁ?r§‘FlFrﬂ?3é i aPotly SHP%er than
t he second mat faéyaloov@raltrneél enltifrededdrid a 18 pgpp B Of 1 Caammb f usd her

conpri dlntegral rrmed with the base wherein the shield is
adapt e 1cs1dto Ron lﬁl “Useth é%/V‘:t]ériel dsér ihen t he generally U shaped base

is worn in the rftﬂﬁehflehgt mewuder .FiQugiem B, Akendentappiprhicnciabt ed to be

worn in a npsdhfved tHSErsrdnite elﬁatam aqmelsaaw,coa{mnda%kngena gggeral |y
U- shaped ba%%n% Vj ng a_length def bet ween a t end@ second end
rf

and further Tt thd gdP8ral§ U— 2haped bale 8 8mt0|c? e and a
bot t om sur f ddei wiveradilly, t hehe geertal | gppl stiapedlbasy ilsawd zedteniakcei ve one

or norgsteephen atﬁ@eup;v@ienamewmereéé% Lb].shap@ﬁnbaéﬁel Sr¥@Gdyin the

nmout h of the user. and further wherein a rst Eortlon of WE _generally U
shaped baseSP¥S d & PR ta Ofr é‘&.taréa sPrethf SR bhre ?keth of the
user whi ch tiaedertaleragpldcinged la megc bed greateontbén the dasent soShaped

based on a size Of) O Phe "BLEK L 8RUN 28 JeendiSEEntMY ChpPRMm &I Upt ed wherein
t he predlcted si ze of one or nore
In addition, the altered freeway space 31 may improve

20 overbite corrections when the amount of the material is
increased in the front end 27 of the dental appliance 1
and decreased in the back end 28 of the dental appliance
1.

Further, the altered freeway space 31 may aid in

25 open-bite corrections if the alterations are reversed,
wherein less of the material may be implemented in the

) front end 27 and more material may be implemented in back
end 28, Still further, if the front end 27 of the dental
appliance 1 1is increased at the freeway space 31 and

30 reduced in the back end 28, an overbite may be corrected.
Additionally, if the freeway space 31 at the front end 27
is reduced and the freeway space 31 at the back end 28 is
increased, an openbite may be corrected. Additionally, a
slit (not shown) may be created between the upper and

35 lower incisal edges 5 in the front end 27 which may
correct, for example, openbite.



teeth of the user which have not erupted is estimated fromthe size of one
or nore teeth of the user which have erupted into the IOAYEMBERHW6 ser.
Claim 6. The dental appliance of Claimb5 further conprising: a tab
integrally formed with the base wherein the tab is adapted to extend
towards t heVASHH3Yr the user when the generally U shapeBCHER7183 worn in
the nmouth of the user. Cdaim?7. The dental appliance of aimb5 wherein a
di stance bet weeRefdre itnep nowr tac €igured EB ,bAA ands Wf,age akbenthendédr st end

i s greater a di e n.Hh u n thlgiabo surface
at the seco%gggen'd. B@%?%S%&Thggge%g)aﬁa;gg??aﬁgggg?@dqgi m = \Aﬁ%%eﬁ}n t he base
is construéPekets dnaf fihe sentplopPRii 3¢l s halfienprotirreiagt Tikegr ees of

rigidity. Chai ma9. alhe ideniral mppldiaaceoftHd aideth faw thee poopensi ng:  a
socket within_the l@se. V\%r ei n.tt_he socl&et h%iita fnl at,_ 37 30tNQ¥ENBER 2006
occlusal surPiRe? A HRSF0. PIftt it al EppfiAHce or Ei%i RESTFRPRE,
conpri si ng: rabsi W0 imaywdraldnestotned the hlabidle phraf@csh@r end/ohethéb i s

adapted to ¢opbaet aljdecast gpe {10t hdeRnt NgoAReEH of the usgr tdd is
adapted to rgtate the tooth of the user when the U shaped base |s worn in

the mouth of lEHERfsisrer cPumks 13nd B8Rt At AUphl PaNc@ofPXESETh 52 ur t her
conpri si ng: tha seeklet sathdtian 4 hinsgeadr alfl yhe- plrapeddbageriberkd ntd he socket
is sizeg toEgcel ve,at it t nt B¢ YREr thepgengLal l'y

U shaped badadi £y bnd ot e et CeRsnge, tRE(pAREaps: "I ERhee!

appl i ance adBptEdlu4Smidesor A | FFIHT SREHIRNGE  YHeYW ur, thige dental appli ance
conpri si ng: appUtaesal 1y rlljflﬂﬂanlﬁﬁl'b&&fbkgenel’ @tfedhbydialncenrpupﬁnambd bsi zed to
receive one,or e teet e t generally U shaped base is
worn in theln%%%nﬁ{ao‘{‘e %ﬁﬁee Sggfgmﬁég%?%%ﬁe eIsallgzeeg(')f t he generally U shaped
base is predict REfemThnGN@0Yr tADFEIRERS PA NG (B, usde watuhahagechot erupted

wher ei f5t heosi .Ze%ﬁiéﬁ’ce mageBRr deh¥rik B agfch 294 KeS iﬂekﬁéﬁbﬂedmfs rgm one or
nore teeth of )} e serdV\/r]clclrr:]ertigted I nto thE m)z h of g e use{’\;} Cl aim 13.
The dental ABPYTancE ordA @ mPP FaPther TB¥pPPsP S?re% Bcket Wi€hin the
base wher ei aquénee sbihkeetfarm ifzddlet archeedi thee dtedtdasit tthve patidetieet h of

the user whancdhgaananal lthe Lhsdaped hage dat (0N ddy the WRpLRe@f the user.
Claim 14. The de(gl,t al. appl.iance of_ C ai m 12 fu-rlt her conpri sin
the lance may ha

Accordingly, ental app e a tgpered
20 arch 17 formed to fit a patient with a natural tapered
arch,

Figure 6C illustrates a cross-section of an upper
central incisor 16 having a shape that is common to
people of Asian descent. Figures 6D and 6E generally

25 illustrate an alternate form of naturally occurring
incisors 16. More specifically, Figure 6D illustrates an

) incisor 16 common to caucasian people, whereas Figure 6E
illustrates an incisor 16 common to people of African
descent.

30 Referring now to Figure 7A, the dental appliance 1
may have a flattened portion 34 which may be at the
occlusal surface 37 of the teeth sockets 4. Figure 7B
illustrates an upper view of a dental appliance in an
embodiment of the present invention with lingual tabs 35.

35 Figure 7C illustrates a front sectional view of the teeth
of a patient with the elevated labial shield 36. Figure
7D illustrates a cross sectional view at the midline of
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a shield integrally formed with the base wherein the shield is adapted to
cover the teeth of the user when the dental appliance I0NQYEMBER2G0pe nput h
of the user. Caim15. The dental appliance of Claim 12 wherein the base is
constructed froma first material and a second nmaterial wherein the first
mat eri al i V@810t han the second material. Caim16. THCTHRSAT6hppl i ance
of Claim12 further conprising: a socket fornmed within the generally
U-shaped bagge Wss#H o thep S0ttt withshaRedatk@ow8Ar €508 Vedde One of the
teeth of thg3 user. Claim1l7. The dental appliance of Claim12 further
conprising:~“a plurality of ribs integrally formed within the generally

U- shaped base whBr eshothheé pdeurahdénstafod i bsat s vadapted dhangeist agnd at | east
two of the : IS, adapt to h f en the
general ly Lﬁgfggﬁgﬂ%é§§ Lg%wp?ﬂeonp¥ﬁ%§%€%gh%g%ﬁ%%%ggusg&gg _a?ﬁ%%g. The
dent al 2ppl FeFEEiRFd desedn1 Y1t dir PRePPRIUMANG fichghoget ahithedginal ¥52 f or med
with the baset whesetlh thendeaad dirb nadlifdpexiofd anay 19e wadlentathappl | ance

adapted to N _adj nt t i of er i,n the nouth
of the user&%%%ﬁglgj@aorﬂ%ﬁor%ﬁ%ee%?g\}ﬁi c,ﬁ”gr_[]%%‘%‘% [ r?tfg téﬁg n%%%&t‘) t he user,
the dental iRypiiinice @@Spri yikhoul gehEbdlishingshapéd basetendartto recei ve
one or noreadefithgedd 30 NOVEMBER 2006 of a user when the generally U shaped
base is worn in the mouth of the user wherein the base contains sockets for
receiving one or nore teeth when the generally U shaped base is worn in the
mout h of the user and further wherein a size of each of the sockets is
conputer-generated froma predicted size of one or nore incisors of the
user which have not erupted wherein the predicted size of the one or nore
incisors of the user is calculated fromone or nore teeth which erupted
into the nouth of the user. Caim20. The dental appliance of Caim19
further conprising: a shield integrally formed with the base wherein the
shield has a shape which corresponds to a shape of the nouth. Caim2l. The
dental appliance of Claim19 further conprising: a tab integrally forned
with the generally U shaped base wherein the tab is adapted to extend
towards the nmouth of the user when the generally U shaped base is worn in

t he mouth of the
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user. Claim22. The dental appliance of Caim219 further conprising: arib
integrally fornmed within the generally U shaped base wHeYQRYEMBER2G06h | s
adapted to contact one of the teeth and is adapted to rotate the tooth of

t he user when the generally U shaped base is worn in the nmouth of the user.
d aim 23 tal i.ance of Claim 19 wherein one of the sockets

W thin t@%ﬁm occlusal surface. Caim24. The dental appliance
of Caim19 wherein at |least two of the sockets are constructed from
material scpf; i {fQﬁ'@Qntélgégbi¥an£%aé@égéedptgeﬂéa&o@ﬂp£hagcﬁo@gﬁp$§d to be

worn in L. oyl ofy anUSREuch NEr dent alsapphiange §PHB£é8'9 R, gﬁﬂsra"y
U-shaped %f@%fl {Qné@cgbr\d r_lf_)gg nore teeth a user

general |y @§§1ii ¥OL N, 5 $@§ o - of the g Eé %tbg base
has a per; gL ot % 09 ehong.Lhe _Lhe pes! 28 s
tog:ﬁlahfc% ggge& p{ &g Ehg §t EE ghgen he
nmout h of ? e %%rSha%é$ hgr g?ﬁe ﬂ ase %h é
wal | are % T i weted” }% as D850 %% s gﬁeéé?ﬁ% e@ﬁz?egfho €

O ai m 26,9 h%h%leg % .tﬁ clis 8F E:Fa??n 5BALE ﬁa? cBUBF S fg: 8 FBCec

t N
| ntegral 13 TRE0Rd % m i
the teeth of thd BSEFehhBAT

I
iy
raII Lksg a wherein the.rib is
E ¥s e &@d 18 SFbESE eORBr oF 1R ¢ of
a?l BpEdchase FE wor AMPRSEhEC nout h
of the usBfSe¥YQi @t 2¥¢25he® @n?gl pFF&hRe° ftgfaFﬁ?ES further conprising:
a socket FoRrH#BdISw TRAEndERE2geABPALR CEL@ﬁ Eéalﬁaéewﬁﬁé?épnth?h@aéﬁckét i's
shaped tocPeekrvetas Feadtaohersf WﬁEeFéé%haBﬁ fha&ccqeer"ahehiehe"gBRELEI | y
U-shaped BhASefisshoPAtehlthel FoGPATEF FREM GBE8r SCS9NIOMREREMBER 2006 O aim
28. The dehgap éppThan@@nBPlCPaPhﬂQBCFuPﬁhE#aéﬁnﬁrﬁgrﬁaera69§5rﬂﬁﬁ@gra||¥
formed with theagéhéeé¢|ynEﬁ§ﬁaEéM bazeedwhérBi Rheheasgbwheradaptee sbield
extend ini® adeprhedt hoofonhactsehe wWRehRNt Ré §bRerAPFywlleBhApedIpasEalsywdrn
in the noahapedl bhee Lserordl annthe. mpHEhdeht &heapprirance of Caim 25
further cohpimsbng? dansadékeprioprned wientadt ke fenwpahl ynUashapel base
wherei n thersotket destadapredieoceeceinpsiginpeast two of the teeth of the
a generally U-shaped base having a length defined between a
first end and a second end and further wherein the generally U-
shaped base has a top surface and a bottom surface wherein the
generally U-shaped base is sized to receive one or more teeth of
a user when the generally U-shaped base is worn in the mouth of
the user and further wherein a first portion of the generally U-
shaped base is shaped based on a predicted size of one or more
teeth of the user which have not erupted and a second portion of
the base is shaped based on a size of one or more teeth of the
user which have erupted wherein the predicted size of one or more
teeth of the user which have not erupted is estimated from the
size of one or more teeth of the user which have erupted into the
mouth of the user.
Claim 6. The dental appliance of Claim 5 further comprising:

a tab integrally formed with the base wherein the tab is
adapted to extend towards the mouth of the user when the
generally U-shaped base is worn in the mouth of the user.
Claim 7. The dental appliance of Claim 5 wherein a distance
between the top surface and the bottom surface at the first end
is greater than a distance between the top surface and the bottom
surface at the second end.
Claim 8. The dental appliance of Claim 5 wherein the base is
constructed from a plurality of materials having different
degrees of rigidity.
Claim 9. The dental appliance of Claim 5 further comprising:

a socket within the base wherein the socket has a flat
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user when the generally U shaped base is worn in the nouth of the wuser and
further wherein the socket has a flat occlusal surface 3EHAYEMBER0060nt act
one or nore teeth of the user when the generally U shaped base is worn in
the mouth of the user. Caim30. The dental appliance of C aim25 wherein
t he basedc:lwenstyurdizect froma first material and a second material wherein
the firstclmatenical The shffter] taa itdheesedod atat e ifalrt Heraidompk.i sSArdent al
appl i ance adapt edd d hegwrin adjacelt wieHieetdhe ibase roweief thausern wherein
one or maaiteet k ofcdhadisert lefaupt ethd niow thhd nmatich nefutithe fusere, ushe
dental appld aRCedapEY itS NPtaa ganey aldot huothaped dase wsiczed HeO U-8GRIpeR) one
or nore @gfasd e teatrh iof dhhe mdisem wWrenrHeheisgeneral |y U-shaped base is worn
in the mutikh afl .t eusRIntaAndspackeice fodr mad iw t9hisu rithe el ilsy rid:shaped
base wherein a gysadictadisockele Aferddia 196cketshareBSivaed tWhdRGR t&ONe or
nmore teeidrieft tihe USRI WY Gl ave nat 1eupt ediovien drhe foenry aldar Unmeshaped
base is Wl Jahdrha 1Put-sRfpdd@ duseri MRyl N A tHZ dRfch e tiediseed
socket i g1based 0on pndimge Hp1akddd e/dQrRf & YYD he ISRy cpheyzei n
the size @fs the PrediLied SoCkely1 iGdLIRAAS i p Si ze of one or nore teeth
of the user whj cfi,&rUnted) | A dhe, JRUtdL G e st cg umeB_@ antttesldzgaf
appl i ance ofy deAlyp é"'*berr%dd}et he.ddfRGE 125 uslt Xy ¢ o atzle mg)es
S 2l

dental a U Y a8 whengl % 'o@‘ét d ity A &g
34. The tp C?.IB’Q O e dten%%s ted
from mat ¢ aﬁh Véwa,p&t STy ratgl tee% Céraeu;n % 4501 i ance
of d ai mgéq g or rHeed O\@ t%? t of
t he gener3l %J}laip% d%\ t L0 m)ve

the user ene %ESI %ﬁ?(ﬁ? %Plﬁlfhrth e c%ﬁ#éﬁsfhe

user. d a| m ltél et

user, the dental co e kh el§ Sle 5i%e
receive g :rst(;par eeaenthet"f nr%gt ﬁg’:iogct % g ra%esfl} er “&% glr?e ql
U- shaped a%’@ lel‘fé flrst socket forrred
wi thi-n t ]1a2r ur, i8¢ 1o
receive a sin q] e base w ereln the shield
1s a pted to cover the teet e user when the dental
appliance is worn in the mouth of the user.
Claim 15. The dental appliance of Claim 12 wherein the base is
constructed from a first material and a second material wherein
the first material is softer than the second material.
Claim 16. The dental appliance of Claim 12 further comprising:

a socket formed within the generally U-shaped base wherein
the socket is shaped to correspond with one of the teeth of the
user.

Claim 17. The dental appliance of Claim 12 further comprising:

a plurality of ribs integrally formed within the generally
U-shaped base wherein the plurality of ribs is adapted to contact
at least two of the teeth and is adapted to rotate the teeth of
the user when the generally U-shaped base is worn on the teeth of
the user.

Claim 18. The dental appliance of Claim 12 further comprising:

a tab integrally formed with the base wherein the tab has an
apex.

Claim 19. A dental appliance adapted to be worn adjacent to teeth
in a mouth of a user wherein the mouth of the user has one or
more teeth which erupted into the mouth of the user, the dental
appliance comprising:

a generally U-shaped base sized to receive one or more teeth
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t he user which has not erupted based on a predicted size of the single
tooth; and a second socket forned within the generally 33NINEMBER296

wherein the second socket is sized to receive two or nore teeth of the user
whi ch erupted into the nouth of the user when the generally U shaped base
is worn ol Bheseoutheof thiee geser aligr i-shaplee basst isoekenh dor reéspoodsht 0 a
si ze of buotbe nore twaetrkiof thehbassercomtiadhsesopked si foa treeeivitnky ohet he
user. O armmdze Thetdemhahn appl ceneeadfl yClUaismapedf brtskeri scempmn dnnghe a t ab
i nt egr al mpuftdr rEd tviet lmselre agenénalthye rUwdlkaped base zewbdr eilaaht e ttale i s
adapt ed tocéxttend st owapds etrhgeneutt cof firber auperedikérdt e zgendr ainley od- shaped
base i s wore iimctibersoutthtbk tiber whedrch Ghaemnd8. ethetdentale reppl itdace of

Cl ai m 36 piredtileredc eiprei sifngheacsiki elrd morteeghalilsy rsoofed hei iz etrhe sgeneral |y
U- shaped chase 1 awker diront lbeesbiremd ries tadapt ethiith e@wet cdhe nteetiheomotutey wser
when thenhgenekal.ly U shaped base is worn in the nouth of the user. Cdaim
39. The dential 2appithancenek1Chpbmidfhcsherrecn atihe 1bage riche rc @BFPrUGtiad . from a
first materiala andeagseeerdranter ifalrmaeraith thie phiskstinegian ahe shsefiter
than t hensecandnmicerindleh Soair@sfdndd dentalsnape! bingpcadapted to be worn in
a mouth efisan yser raerent aihappIehnas oF taRgHe 19 trhirk hihe Rt saf gt:he

user wherein g f&%brr%tdégqfaltlge SR dNas tANQ hel gEBEe aheet iy Whiagh sebidrled

into the mRUN O Hhe S8l sbhgrdental aRRhaRescaRPEhS RGutd genehal |y

U- shaped ,Rase \$icteq he0 gegeehV @ vt eethaijdapiRit Rs obrd YsekrwheRkReof the
general | y Jhshaped basée is worn in the nouth of the user; and a socket

formed wichiaiin, bhe geRer@hly1U-3haned RA%e Wigkfl ho tfﬂ%t%@ik%tom qsis g:s
defini ng -an 1 nf&rjor n% ra 1§ N300 it BGEI %%eo 38R a ut %% piile user
when the 91%'}% i@ Ie Ydfe addBted § MR iR ¢t qu”%‘ft wherein
one of t lkﬁ ro% %e obthd %’Q %ahs@§ % % r%ﬁ%gtUto the
tongue o] %%%r %% Qﬁrtgg el Qh % %%%k% ibintédrally
forme Ct}l]hlp Ige I e l c‘fk%l \A/Q\ <§| tht he ri %k étfen(fl]s from
t he Ilngual i e %pg% %la %1 nt%rlgr reln et mhereln t he
rlblsa ase Tc)asa rﬁ)% q i ace l

generall éﬁéd §|gen§ %oﬁﬁp e © as ﬁn iﬁFEf.tfﬁe
dental ap) Saifh®46 Wﬁgfgl% thrgfigﬁgFr Fﬁg Ilflﬂgéhaped

I|
base is a_predicted si.ze of a ot h whi ch has not wher ei n
Dase i i éiz PR B AR RS Yo P iptea odrt EShoRS T oné or
more t eetds & dent app lance comprisin
a generally U-shaped base 51zed to receive one or more teeth
of a user when the generally U-shaped base is worn in the mouth
of the user wherein the base has a perimeter; and
a wall extending along the perimeter of the base wherein the
generally U-shaped base and the wall are shaped to receive a
tooth which has not erupted when the generally U-shaped base is
worn in the mouth of the user and further wherein the generally
U-shaped base and the wall are estimated from a size of one or
more erupted permanent teeth.
Claim 26. The dental appliance of Claim 25 further comprising:
a rib integrally formed within the generally U-shaped base
wherein the rib is adjacent to the wall wherein the rib is
adapted to rotate one or more of the teeth of the user when the
generally U-shaped base is worn in the mouth of the user.
Claim 27. The dental appliance of Claim 25 further comprising:
a socket formed within the generally U-shaped base wherein
the socket is shaped to receive at least one of the teeth of the
user when the generally U-shaped base is worn in the mouth of the
user.
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the user which erupted into the nouth of the user. Caim42. The dental
appliance of Claim40 further conprising: a tab integr®NGVEMBERZI0OG th t he
generally U shaped base wherein the tab has an apex. Caim 43. The dental
appliance of Claim40 wherein the base is constructed froma first materi al
and the socket 2iss qoRrRSUewet=ad appl 130 NOKEMBER 12006 friamne 1secapd imaLey: al
wherein the fig shomanedgalily sefed tham thke g%%eq%qlryattﬁrgr@peoﬂb@s@ 44,
The dent aheaRphi anee tofb GlAiafapd ddurtich ek te@RPlintionGhed nhtitd] G riregraldyy
formed wiiRnt Re cgeRelaldin Wishapgddasee Wiereirh tike t3Ri eldhtrs sdapied to
contact therteeth of the user when the generally U shaped base is worn in
the mout kr1Qfint D® . U$Rr deHRIIMAR1iARNA caRRk anc e adarted dni e (Wer:n

adj acent to teetdhc @ FHSRIG Wl @ iTPWHR Oferlhe 1uSE- e dentale apRliance
conpri si Rg &Q§Rer ald \ddphaped hase:i R il StesQckel, fGr rf%% Wi Jie
gener al | hs%rs QFH%% t'%s%en‘@}%rl%” tﬁié%afp' 155 a3RCKE! Yot H%pec% Plerevelod %%pcttfh

a Shape fse ORG Ot e LEGHHL Q5 *t%eU%%rc Whi ¢ eruptied o'tt gt @%ltff%

user, Sc PRE %%‘h %t %fée M fHeN 1 %hg%f}e%'e' 5(1s @% Where' “
the Seco tb% £ ‘dz%zin"‘qnorthrém}n%u el @l Ser when
t he gener ‘ﬁ O? ndhe

Owhe@%1¥§%%e %%'
second sg %ttrh%%e%@% tmsaur lafc‘é%q\ftgt@%ma 3 %tes P e geth, when
the gene sé%%e oy a%h e% F

wherein %t er tihe ocskelt the %n(% %okedtm ed o t%
pr edi ct egjﬁ] Si'z e cp;pt nea‘f‘sSer e in Oélefthe uso%r"e wo% ?a §tn er upt 'S¢
wherei n the es POmMIE 1S U$9e teeth of
t he user W%‘?d@ %ngrgu?cﬁme r#og‘é% e & rcr’i anﬁ?e dent al
appl i anc&GPA erein the first .socket is constructed froma first
mat eri al and @h@%&&ﬁ%&m&ap% st dECed gr‘ﬁ 3‘1V§e&5’r‘?d Yra &l t
wherei n (HE 1 St WSy % R 5o ol e FAC 1@ HGRAn
The dent &P eaﬁkﬂq% & dfhegusiShi45 ¥her ein t he base is constructed froma
first materialSo%H¢%he st Ghe osprderiuet S FaRca RasCond StsteY ial
wher ei n tH%T@O'f%Crtsetd r?&tcé‘ﬁtalo%ﬁﬁle e ksdSond wetzES d1° ﬁf\?éflé’edrofnfeeroéfnfnore

ri gi dity.tegtdl AgheTis sdenttdiChafifvicaned G UBtEMYSTY (Fheh e n&diddr Ysrunfg

shaped base is worn in the mouth of the user wherein a size o
the predicted socket is based on an image of an interior of a
mouth of the user wherein the size of the predicted socket
corresponds to a size of one or more teeth of the user which
erupted into the mouth of the user.

Claim 32. The dental appliance of Claim 31 wherein the image is
an X-ray image.

Claim 33. The dental appliance of Claim 31 wherein the image is a
digital image.

Claim 34. The dental appliance of Claim 31 wherein the sockets
are constructed from materials having differing rigidities.
Claim 35. The dental appliance of Claim 31 further comprising:

a rib integrally formed within the socket of the generally
U-shaped base wherein the rib is adapted to move the teeth of the
user when the generally U-shaped base is worn in the mouth of the
user.

Claim 36. A dental appliance adapted to be worn in the mouth of a
user, the dental appliance comprising:

a generally U-shaped base sized to receive one or more teeth
in the mouth of a user when the generally U-shaped base is worn
in the mouth of the user; and

a first socket formed within the generally U-shaped base
wherein the first socket is sized to receive a single tooth of
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aribintegrally fornmed within the first socket wherein the rib is adapted
to contact the tooth of the user and is adapted to rot¥NOYEMBERI0G of the
user when the generally U shaped base is worn in the nmouth of the user.
Claim49. A dental appliance adapted to be worn by a user in a nouth of the
user wherid dsee Rbdidh ofad htusaudtasl anised on 4 eatddiadpasiRy ic diret h
in the nattrylef tdwhyseind the dental appliance conprising: a generally

U- shaped base avheyeind tdhe-easedrmesl 2ed Hiasethonjerrepiiadi at-athaiete wfscone or
nore teethardiiGh thaveeinerdquied and s wher @io dde igenend lor Wehaped dase

i s adapt eff tth<LUYACHiRG aRIdDrideettheoimdfie usercrandisthengidh tihe base
does not radll y onefpddepestiey ivird agf rf ddgiser wheniddie arnera] |y
U- shape r@&qﬂs& Wk dth ddie-dBpdnOftd he diser aheangl it e A2 R0 NOVEVBER
2006 predictedsiia drs asidtit athdd AR it aG A e Qisdwre teeth of  the
user whi gh grypied gyt Qiéd%%l”@-ﬁpfh@néé“%ﬂsﬁramgﬂ r@lﬁﬁtheﬁh%&&!}t

appl i ance of ( aigp 49 ddythar, CImdSiNiGh téheSQfé?%r d1aryed W dld ﬂai& base
wher ei n t /g SOGKGLLd scabaciasotaediaﬁt%a QCLIME Ay |RARIr & HO Y 9] &éﬁ%@er
when the eild X rnd shapad has e isha g%’d‘ ddsd he TRt 59f o Hnbgr X tee rteﬂfé“

t he sockej is corrput er - generat ed fr the size of one or

h d f
;p& ?Zﬁge SRR Hjl% fé?nt 2) ‘%}Jbeo off & Lﬁ?rB raéHB ]c \ﬁ}‘r’a 03?%
ereln a 4

t he base rte when
base is C;CC}]S

4 T&jﬁ S, %%e s
softer t nai%ergegrsaeﬁl]n ;rrsacaéiel aI. .6 zi:'ism 2 Thie t%ebn XU pci |Hqﬂc% o% Cla|m49

-

furth S KRS el W T C‘tlhal%b wﬁ?ner

shaped G ?Sgg%icrvl% LS S of Igattﬁgr%a'elgﬁg DR the ] i e %hSW%egteer%élr ally
U- shaped HHs, Jl%é’i/\d[;[f%ei <—:}thel it h of ectﬁ?éltde:r%er W‘E{ tt cket

conput er - ed rdéﬂtﬂan]e W e B B S . 3% "‘f

R R e e e 2
49 wh t d
PR ARG I W i o Pﬁw%&@wmruct o

remai nder of thd¥eelly A rﬁk?@edl'i@%erﬁjaﬂe i S (aShiim 4o F dtiér
conpri si ME % Y |Vﬁteé”gr‘%h€! VIR Xu e haRe ééaeSWesr AT He tHe mttEn

apex. of the user; and

a socket formed within the generally U-shaped base wherein
the socket has walls defining an interior and is shaped to
receive one or more teeth of the user when the generally U-shaped
base is worn in the mouth of the user wherein one of the walls of
the socket is a lingual wall which is adjacent to the tongue of
the user and further wherein the socket has a rib integrally
formed within the lingual wall of the socket wherein the rib
extends from the lingual wall of the socket into the interior of
the socket wherein the rib is adapted to rotate one or more of
the teeth of the user when the generally U-shaped base is worn in
the mouth of the user.
Claim 41. The dental appliance of Claim 40 wherein the size of
the generally U-shaped base is based on a predicted size of a
tooth which has not erupted wherein the predicted size of the
tooth which has not erupted corresponds to one or more teeth of
the user which erupted into the mouth of the user.
Claim 42. The dental appliance of Claim 40 further comprising:

a tab integrally formed with the generally U-shaped base
wherein the tab has an apex.
Claim 43. The dental appliance of Claim 40 wherein the base is
constructed from a first material and the socket is constructed
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Claim55. The dental appliance of Claim49 further conprising: arib
integrally fornmed within the base wherein the rib is aWEMBER WAt act one
or nore of the anterior teeth and is adapted to rotate the anterior teeth
of the user when the generally U shaped base is worn in the nouth of the
user. C dvorbG shdent alatappldlante adapttec: tfo daa worte@dj lacentsdfcdeetfan i n
a nout h afhea diseindhereinidlhe user has a lip adjacent to the nouth of the
user, thedent ada appld arwe Lomydisidtge afYaierial 140 Fahapaed dumge hamiqg an

i nsi de peri metershind @nntEgrside, MRt erita i |gedendivng f9rpddedmse
al ong t heyretsirdecRerdmrilel i wheigived e widt s thd alkiadh 9r face wwk a

li ngual sdracthe Whaleidl Ihej-wldpdtao0re iof wBHe I aiHdISidtsh ext e ng from
the |abiglesurface inwardly with respect to the inside perinmeter of the
gener al | yidrishaped Hasen whergigl idied akiat sirfaee orradeaint ad heeddmp
of the usgr ahessl niONe Ut tHOWIES ORharRdapted Lkt act a tooth
of the us@mpwenind:he generally U shaped base is worn in the mouth of the

user wherein One U MONE UHIHS IS Ar e adapt ed to rotate the tooth of

the user Menéhﬁw%@éﬂ& lfosé?@e%e%ttqﬁ% It?h Mye ufméﬁatbe&fbgée user.

Oaim ST deial o
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adapt ed tQ &t tovvar s t e m)ut of Eﬂe uskge8 'l;{e; '(tjlryqjgener faped

base is vvorn| i laH e - dey danse. o0

A aim 564%{&&%{ tcnom écsrma soded) %gwrgi E Fj% f

surface q erf oasceor]]]tsae{irt H% i s

adapt ed to r’rtnnve en e e lea hl sneS]JBSs
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t he base §&€ ket is constructed from a first material and the second socket
is constructed from a second material wherein the first material
is softer than the second material.

Claim 47. The dental appliance of Claim 45 wherein the base is
constructed from a first material and the first socket is
constructed from a second material wherein the first material and
the second material have a different rigidity.

Claim 48. The dental appliance of Claim 45 further comprising:

a rib integrally formed within the first socket wherein the
rib is adapted to contact the tooth of the user and is adapted to
rotate the tooth of the user when the generally U-shaped base is
worn in the mouth of the user.

Claim 49. A dental appliance adapted to be worn by a user in a
mouth of the user wherein the mouth of the user has anterior
teeth and posterior teeth in the mouth of the user, the dental
appliance comprising:

a generally U-shaped base wherein the base is sized based on
a predicted size of one or more teeth which have not erupted and
wherein the generally U-shaped base is adapted to contact the
anterior teeth of the user and wherein the base does not contact
one of the posterior teeth of the user when the generally U-
shaped base is worn in the mouth of the user wherein the
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si zed based on a predicted size of a tooth which has not erupted. C aim62.
The dental appliance of Oaim56 wherein the base is c¥SPYEHBER2940m a
first material and the wall is constructed froma second nmaterial wherein
the first material is softer than the second material. C aim63. A sheet
for treatpmglizxtread criclausiisore sofimm eskerf traviang i 2ee atth asleraei mdanee tsdwgt afs
adapt ed ttdvebeisgor whoirch ke upgetch ioft a Hdhe userth mfa theutdseof. t he user, the
sheet compraigi rMg). &Hd rdstntzdr tapgn winareeiaf tHeifi rést fportthieon denmansitirgrct ed
froma first ratsrikdt vlvemaich wibdifi rdte gergd orhehasima tdoc katckathiich i s
adapt ed taglapesel v areeadrvarorte teeetth wofe tttiserf ttequisd mgvleor rigat | on;  and
a second gaoretradn whkrsdiapadidoassec ared wrort iion the censgthr uch ethe fusen avisecoind
mat er i al tkhkerssigkdtes fis stommtterr-ajeresr ssafd dirdrnharhe tdhierss econcharairemate and
further wherei noft htheshestr ivh il dadiptdd it demalmanp iehahd arsdreat i ng

t he mal ocxlldisi B ofTHeldiserl agierieincd hef fdlr=sitm medt efiradhd s ashgptied g
contact teeth g equidliddnterdy Goad whedteithd e second- 4t eftialstise1d
adapt ed tios cHActuctRetirdf 4 hel tsemadt it et He B EPrd@tdt aitted
wherein aswen dcdhe rsacketal svestd imatet faiama e iofl one Pfrdde tiegt h
of the usgr ity dadatiglequire correction wherein the socket is

conmput er cgenef ajed fHomd e it egid itfnddhe usara whigh Ao vty daHIEing:
correction. Caigpddt Harsheali of i L aldndahaisid d had idsdkqorid Q‘fheﬂ?éj
first thigkness and dihe seeond, P ik hasetd sacaHd Wokngss, wherein the
first thigknass ig ngrs%tp%rd tha tihe aeond thickRash o«LC@aldn iy The sheet
of dai m%@'&%l@éﬂ" fdhe-d ﬁerpflg‘érié%ﬂaﬂe% fﬂ?%lngecqlé o 8 JF edicted gliape of a

tooth whi eer&g%e%l %&P Hedigedqnape £adespands to one
of the t

fcseﬂtef FAd %té 44, 30,
2006 CI qttCHFatt % socqfudﬁ%sfydn‘?rg firs
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rib 1ntegral y for within t whereln ri b
adapted to contact one or more of the anterlor teeth and is
adapted to rotate the anterior teeth of the user when the
generally U-shaped base is worn in the mouth of the user.

Claim 56. A dental appliance adapted to be worn adjacent to teeth
in a mouth of a user wherein the user has a lip adjacent to the
mouth of the user, the dental appliance comprising:

a generally U-shaped base having an inside perimeter and an
outside perimeter;

a wall extending from the base along the outside perimeter
wherein the wall has a labial surface and a lingual surface
wherein the wall has one or more protrusions extending from the
labial surface inwardly with respect to the inside perimeter of
the generally U-shaped base wherein the labial surface is
adjacent to the lip of the user wherein one oOor more
protrusions are adapted to contact a tooth of the user when
the generally U-shaped base is worn in the mouth of the user
wherein one or more protrusions are adapted to rotate the tooth
of the user when the generally U-shaped base is worn in the mouth
of the user.

Claim 57. The dental appliance of Claim 56 further comprising:

or nore t Sth t e user |ch have not upt ed uter enerated from
a size %':? Cf dbt ik Zigpse Qﬁ rhgof
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the user; and a second dental appliance adapted to be worn in the nouth of
the user after the user wears the first dental applianc¥® NOMEMBER 2M6porti on
of the second dental appliance is shaped in correlation to teeth partially
corrected by the first dental appliance. Caim67. The systemof C aim 66
wherein the seceadd demtalralapplfibaned wsthinedhbabedeowharptadicbkedadi 2@ of
one or nmateptedt ho ektthd tsenrdBetdenmbhehpoédibtedssrzeheh ahe or nore
teet h of gehbealdgr Ueshneespobdset dast herai 2e @heoneuah o@r ehteasbrof the user
whi ch ergptéd bEBtLoThkedeatbh applhenusepsf Claim 68. fArthskapedpdestiak :
appl i ance adapt edbt antegradtl yafommkdcaiubianthe aimguth elir@ausenfhawning a
gener al | yabeshapedinbase wher esnathptegeroecvptadtt eathtbsthhanaoush of the
user whangpbRetiheocbasechaseatduphi odt edet 0gth ahea WhieChesuRRNE$SESshaped
nmovement pakeOne QbribRe teet hootht BE¢ wser uasd.a predicted tooth area which
i s adapt eda9h 50.guhdedeaehh ERYEABAL0LIOREa0M BBI €urtdethehpthainger
wherein the dupkbeatbed rbeath aieaiRasnhengefkral@ieusaskets pade Qhestifif

mat eri al raadseertespandnbpetheceruptede baet Brokhkhecdser oandnkheseredhehed
tooth aregchganere19k, MLeapsackats ABAGLRE $af tnaBLendl Jwhehei Nskhe soft
mat eri al chg in2@dapt edt QcPRUE ARP19LnARN 61t eeLhn0k ot ke User %@ﬁBr&@%n
general ly U ghapedc.base heqwphinip the 6@HEQa?ﬁytbesH§%%d @b”hﬁ%reIE

U- shaped ﬂ%ntsa'ckarapl ' aeﬁa % %ah_»@h@%v\éfna ehB ke, SOkl mRLeLLakyl §¢r Uhher.
d a'”‘70us£Qe Hegh %@E@ll@pﬂ 53368 0bakkal I BB LA htkﬂ@abbﬁthCB%th%'”g
lateral ft, or a vanglng the’l ower | aw an i ncreasing the growth of

| over ] ay , a%q17%p @gnvaﬁha%% gagga'faegg&an%% Phetkdhm A8 Bddutignally
conpr i si g3 E%%% %g da e b AAVARERE G fat gpggtpaw of

the “SercWQ g § ng 1%8@% . lalm whEQ t tgg 18
user. i & %— ape d a app Ia| 68 wher gng or
f ﬁ uc %e l{ﬁt gatFr gé wall 1 Oﬁﬁl I h
Tors.! gt o= ?ﬁg %geéaldz« G ﬁ. A St Wg Hhorbay
nor e of the regl area are | e.tooth

user foru€8Frg8tFn R tha ggg hCPWpFﬁélﬁﬁuth

t portion w ereln e flrs portion 1s constructed
from a first material wherein the first portion has a socket
which is adapted to receive one or more teeth of the user
requiring correction; and

a second portion wherein the second portion is constructed
from a second material wherein the first material is softer than
the second material and further wherein the sheet is molded into
a dental appliance for treating the malocclusion of the user
wherein the first material is adapted to contact teeth requiring
correction and wherein the second material is adapted to contact
teeth of the user which do not require correction wherein a size
of the socket is estimated from a size of one of the teeth of the
user which do not require correction wherein the socket is
computer-generated from the teeth of the user which do not
require correction.

Claim 64. The sheet of Claim 63 wherein the first portion has a
first thickness and the second portion has a second thickness
wherein the first thickness is greater than the second thickness.
Claim 65. The sheet of Claim 63 wherein the first portion is
molded into a predicted shape of a tooth which has not erupted
wherein the predicted shape corresponds to one of the teeth of
the user which do not require correction.
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of the user wherein the nouth of the user has one or nore erupted teeth
each-appliance has a duplicated tooth area which i s ada}otNEVEMBER2(9pr €SS
novenent of one or nore teeth of the user wherein the duplicated tooth area
is determned fromone or nore erupted teeth of the user and a predicted
tooth area which is adapted to guide tooth novenent of one or nore teeth of
t he user awhered.n A ey s tduplicrated dtdetd) Aaned dms e 4y eswocket s made of
stiff comdperiisdingand the predicted tooth area has one or nore sockets made
of soft mat erifdlrswhelegita longpiri aMe H&REeid td dheropr edi cired daotth erea i s
conput er \genrematvacthd oM oRa cUcInyieon emgteth ter! hafti her uses .udaimpsg5. A
dent al cappldrares cadapited Wl it Pt aadj apentt He dRrAth of Nt Ndh of a user
wher ei iyHee ifP W baft itdie dsathdas: \ie diint DA teeidhpdde,dey al
appl i apge LYMIHiHtH £ genar aldy dF shaped Lage ghengl nidde vji}?ﬁfh iawd zed to
o e T S BT e e, 2

h i<h t te 1
gener a'o'ffy Meshaped, Rase d, sheneft hased an & RIS S 76l QNG Pl 4 he
teeth 18 Usery \M‘II ch has not erupted wherein the predicted si ze |s based

on an anato Gl oSt a écPOCtJ‘ Jd¥ USEr K&
anat origg) Ve %%& iR s pt‘i‘)ff el oo
tEh S P&y a‘%{rcoe” l rsﬁxﬁ%éé" éxoﬁéla‘t)t”e or

of the rel e

nor e ertu (t)rc?th%et Pt&% llsoécﬁsorC ergln e ond “pprtion of 1 ener acfrt
U-shap baesee ot rslp S %OorE%%.l zez ne of -, Jore. eracgf : It th of the
user. 7667C ds n d’ima igance o AU ST oA TS

socket afpé)r St PR g ‘?p 19, U Cgteo T AMhetei N C 1t & %e?tg]
si zed % iV o€ o Hor

5 éggft AT e WO I %én%ge%% F1 4 shaped
base i & r‘hs‘?]h THE TR %I 1 serZ® %l‘?ﬁe?fr THE Yerft TR S o
d ai m 74Ut (HP St Kt ¥ MRS thin the general |y U-shaped

base wherein the socket (? SIZ to recel ve a | east two or nore teeth of

the u$ePifhéf -t He rﬁfe?? ted ¢ h%o%%% ®f the
user. eraati%Cﬂelsrmb Jderﬁ doEdp I‘?% %ﬁr CEI""‘aFPrﬁ@V!?'1 IRl bonprsdrrRe  a tab
i nt egr RASE PEIRRE Wt (URE RIS T8 HapEY e douHeref nthhel3b i s

adapt ed’her &bt e tARE ds2 g e WW%{% RPRED GurRd af1iClU- ShRpEts HRSe i s
wor n i MAURNGRIutdE TN IRE UBRFS g eliin 90. Tl sRntand appty eftet of ©elim 75
wher ei e Waseh &S %ﬁ@ﬁ%ﬁ* el . tQ @ |otoaHe g appf | e ecBiMai m 75
furt hertasdnprasitwye user wherein the duplicated tooth area has one or
more sockets made of stiff material and correspond to the erupted
teeth of the user and the predicted tooth area has one or more
sockets made of soft material wherein the soft material is
adapted to move one or more teeth of the user when the generally
U-shaped base is worn in the mouth of the user.
Claim 69. The U-shaped dental appliance of claim 68 wherein the
soft material is rubber.
Claim 70. The U-shaped dental appliance of claim 68 additionally
comprising lateral tabs for advancing the lower jaw and
increasing the growth of the lower jaw.
Claim 71. The U-shaped dental appliance of claim 68 additionally
comprising an elevated labial shield adapted for advancing the
lower jaw of the user when the U-shaped dental appliance is worn
in the mouth of the user.
Claim 72. The U-shaped dental appliance of claim 68 wherein one
or more of the tooth sockets in the duplicated tooth area are
multiple tooth slots.
Claim 73. The U-shaped dental appliance of claim 68 wherein one
or more of the tooth sockets in the predicted tooth area are
multiple tooth slots.
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a second portion of the base having a shape based on one or nore teeth of
the user. 46 30 NOVEMBER 2006 Cl aim 81. The dental applGi¥NCEMBERIN; m, 75
further conprising: a rib integrally formed within the generally U shaped
base wherein the rib is adapted to rotate the teeth of the user into a
correct position in the nouth of the user when the generally U shaped base
i S wor rciatn et nmuuti of cdier Usitg & alen 82. tWhevdehspédapphtabce of Caim 75
wher ei nagp 1 tureddessdapied heo deatadriapp i Beeeh | BEr gasesrai ng wbetbhase. Caim
83. Thecwienisdr appt | e ©f 1 Kd ad MmabowdiRi€idn tHe brsetésthCORSt heChedthr om a
first ratefnalusdd whsesond-nateshah dheried nuséhendsrshensienbab Esupoeder
than t he.segonskrred §51 BAnc& @i Sddughec sead at capR| hassewricHl abmudspfant her
conpri st Hlsupprd Sbimdvahd gt o £X4 80 NUnd FOM & ben gener e | ¥ sk SHRPLE: haske

wher ei ruwflé@@éaltmeléirée pelapd eshyh On EQVEF o NEnL et hndtet Beuptisgr When

t he ge”t?é@%}ﬁ Yo i) sh@pesk bagseq i $ ¥RLM dfed Neo PNt Er 85 LREchUSEr agShaed 8- The

U-shap t@éo@@ﬁ%é@@ﬁ@anoﬁjéh@1§§ ﬁ&%éh€éetH08Prtﬁéngse§ %h@réﬂﬁeﬂﬁé||y
fPf”?d m@a{é@ fossh PRLLiRRs ofnd her Qenerablytsshaped,base; ere' n the
ribis th&mé’}? x_eeéi’{ té@rx‘?oé@?t 5 1R § Hﬁ@roW Qk@ L Sk

portloqTI i eég ghape base is
wor n ' feySfé c §a§f§ gf aped | Bpé'ance of
Cl aim e{eegﬁngf %Pu 2.l y orne |n t € Second
portlon genera |y %aped base of t he generally U-shaped base
mherelnc e or.npre te

U- shape Peb OE ?IgFﬁ hanP88m8 space
adjaced?of% ?ﬁ%pY i ?B% B? a n %%% hﬁnc g 7 5P
U-shaped bas® SRRFEF T %?% e?%ﬁ?e
r ear war B€GF + €Tt PHN. OE]%?H?S ee ??Faﬂ
mout h o?aﬁe LS eVOhj Seh et%o B tﬂ oF TheSosef?
conpri sPRFEIAN gehel ?IgeQEEﬁ dUpakaP %n%?%?easb h3pg SRd3sized to
recelvePB%%l6FeﬂD?ez?e fnoBe Phetligele %n°§heh§eH§?5lW §lgh has not

erupted wherein the predicted size is baSed on ah anatomical
standard for a size of a tooth of the user wherein the anatomical
standard is calculated from a size of one or more erupted teeth
of the user wherein the predicted size is computer-generated from
one or more erupted teeth of the user wherein a second portion of
the generally U-shaped base corresponds to the size of one or
more erupted teeth of the user.

Claim 76. The dental appliance of Claim 75 further comprising:

a socket formed within the generally U-shaped base wherein
the socket is sized to receive one or more teeth of the user when
the generally U-shaped base is worn in the mouth of the user.

claim 77. The dental appliance of Claim 75 further comprising:

a socket formed within the generally U-shaped base wherein
the socket is sized to receive at least two or more teeth of the
user when the generally U-shaped base is worn in the mouth of the
user.

Claim 78. The dental appliance of Claim 75 further comprising:

a tab integrally formed with the generally U-shaped base
wherein the tab is adapted to extend towards the mouth when the
generally U-shaped base is worn in the mouth of the user.

Claim 79. The dental appliance of Claim 75 wherein the base is
pre-formed.
claim 80. The dental appliance of Claim 75 further comprising:

a second portion of the base having a shape based on one or

more teeth of the user.

general [ ¢ n?% 9% f &8e8 sadp e %h %%%?LQ% bhioREcndsapahE 23 vhen, 1
ﬁ gnerally

Ry %
n nera h
; aﬁ@ggg@ s

46



shaped base is worn in the nouth of the user and further ' first
portion of the base is shaped based on a predicted si ZS @Qﬁ@%@ﬁ&p& he teeth
of the user which has not erupted wherein the predicted size is based on a
size of a tooth of the user which erupted within the nouth of the user
wherein the predicted size 1is conputer-generated fromthe size of the tooth
of the ob&rm ®hi cMher wenech Iwiatdpild anfvee rfutdl adfm tee fugerthe rfCaimpr8% i ndre

dent al appl kande dhtEoaiahl88 flormtele wiconpr itSiengenea asldck ét- sfharpred bedehi n t he
gener abhyrbishaped Masd swhergited 40 30 tNOKENBER 2006 dhesoakeetr iisitsd zed to
recei veoarteeot boefi ttilbe: usert hsheuthe o fgerher aldeyr Wshmapest kgsedad Morur i n t he
mout h ghapbe wsel. i€ aionrOGn The denitdl capplheanceraf C aim 88 further

conpri siinGm 82 .Sogket deortard apidihiahdehe fgeneriad by Whishaped base airrgin  the
socket oifStfbz@@nic@ Ir egiMendle lieastedaa3 taeidy afhd hadiser when the

gener ald ya i HBpedHRasRrits Weigh liikddie Jowihief fhemdissn t@aigasl.idhe
dent al ~gpBkiraree Off GrpianB8& Frurtiesr ARSI Eecchd b ddrtiear alHar 411 med

Wi th tlaﬁeg%e%rs% hrbétlé'rsﬂ?aélpq(é bmemam tHhed@hd snadaptad to extend

t owar ds. % %P h 19fe t&&lta‘isearp %éé‘%fg%leaﬁ%{ |—N5 4 shapsd &%&ﬁ‘ri‘sﬁ rnoin
the nout b %mqsesrme%a'én ﬂ%?& h@@t&ﬂe&mwfu gn’a 08% rein
tc grem P?%ﬁerélnprt%e qr%el | rﬁé‘ﬂ%??its °, j rtgga urtﬂg[)e
based %Stgg:otw e uegg : |nych erﬁ%tegﬁr}%r |lnS e m%uth \eH tr}gfe?ché
wher ei n on orii acgfq,pct act user

whi ch %Cr:ijngjfem d§§ gtlh% tli] sq{r%!ué:ti] affjcsb OJ\/;:/If] Oét glag%ﬁgt}g;lﬁ {%erhaped base

th t 9 T t f d
|8?3 :‘Aﬁ:?hler c e lﬁ‘r& CJailllr e Q}J]ae %he l%?ﬁ pOQ{elrlgfpa § U—sﬁ;g]ed
base pIeS adaarp ec{‘ oercﬁate]i e CLa ihﬁ user %r t he
nout h ethSe arH tU—e _(%qus C)e h of

t he USEH?[ a{"pepﬁ‘%/l ¥ %'%evﬂf%r‘%%{l tJt‘Pe Se is
constr e a cond e wher the first
mat er i dt+3d" H der }lenﬁst es‘% Cger{bt#ataé?f? NG a?#n@fiam\'h% dﬁ%ﬁq}e%ppl i ance
of O aiH®F ¥4fdver conprjsin a, |l abial shield extending fro fgb?/
general | y U-as d”b?fs%lp %?W?qké”llgb]rrhlt |seEF%PI?C§ RRFEpt Y @ r% er the
teeth gEFelly U- shaped base of the generally U-shaped base wherein
the rib moves one or more teeth within the second portion when
the generally U-shaped base is worn in the mouth of the user.
Claim 87. The U-shaped dental appliance of Claim 68 further
comprising:
a freeway space adjacent to the first portion and the second

portion of the generally U-shaped base wherein the freeway space
increases in thickness in a rearward direction.

Claim 88. A dental appliance adapted to be worn in a mouth of a
user adjacent to teeth of the user, the dental appliance
comprising:

a generally U-shaped base generated by a computer and sized
to receive one or more teeth of the user when the generally U-
shaped base is worn in the mouth of the user and further wherein
a first portion of the base is shaped based on a predicted size
of one of the teeth of the user which has not erupted wherein the
predicted size is based on a size of a tooth of the user which
erupted within the mouth of the user wherein the predicted size
is computer-generated from the size of the tooth of the user
which erupted within the mouth of the user.
Claim 89. The dental appliance of Claim 88 further comprising:

a socket formed within the generally U-shaped base wherein
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user when the generally U shaped base is worn in the nouth of the wuser.
Claim97. A dental appliance adapted to be worn w thi n 332 NOHEMBER$006 user

adj acent to teeth of the user wherein the user has a tooth which erupted
within the nouth of the user, the dental appliance conprising: a generally
U-shaped base generated by a conputer and sized to receive one or nore
teeth ehet heckser iwhen Addte tgenerdlilve & sdwpedbbase: ksawrihdm dthe nout h of
the usgenand1fiyr thehather eiave a d ivesin pof tdran rfudihe bage issshaped based on
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the mouth of the user.
Claim 95. The dental appliance of Claim 88 wherein the base is
constructed from a first material and a second material wherein
the first material is harder than the second material.
Claim 96. The dental appliance of Claim gg further comprising:

a labial shield extending from the generally U-shaped base
wherein the labial shield is adapted to cover the teeth of the
user when the generally U-shaped base is worn in the mouth of the
user.
Claim 97. A dental appliance adapted to be worn within a mouth
of a user adjacent to teeth of the user wherein the user has a
tooth which erupted within the mouth of the user, the dental
appliance comprising:

a generally U-shaped base generated by a computer and sized
to receive one or more teeth of the user when the generally U-
shaped base is worn in the mouth of the user and further wherein
a first portion of the base is shaped based on a predicted size
of one of the teeth of the user which has not erupted within the
mouth of the user wherein the predicted size is calculated from a
size of the tooth which erupted within the mouth of the user
wherein the predicted size of one of the teeth of the user which
has not erupted within the mouth of the user is determined from
the size of the tooth which erupted within the mouth of the user.
Claim 98. The dental appliance of Claim 97. further comprising:
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or nore teeth of the user wwthin the nouth of the user when the generally
U-shaped base is worn in the mouth of the user. Claim 1%1510‘1‘%@3&829%
appl iance of Claim97 wherein the base is constructed froma first materi al
and a second material wherein the first material is harder than the second
material. C aim105. The dental appliance of Caim97 further conprising: a
| abi al shield sxekadi hgrrednvikeigehbeafiyst Bhaapeéanbasethaghecaenathy Uabi al
shi el d $kapeldprasetvhedoenr the seekhtoisthezedsep wWhAeAlvReagérerhl b§ the
U- shapedsduasehes woe ngeneradlyout Ahapedhbasgseps. wagn in the mouth of the
user.
Claim 99. The dental appliance of Claim 97 further comprising:

a socket within the first portion of the generally U-shaped
base wherein the socket is sized to receive at least two teeth of
the user when the generally U-shaped base is worn in the mouth of
the user.

Claim 100. The dental appliance of Claim 97 further comprising:

a tab integrally formed with the generally U-shaped base
wherein the tab is adapted to extend towards the mouth of the
user when the generally U-shaped base is worn in the mouth of the
user.

Claim 101. The dental appliance of Claim 97 wherein the base is
pre-formed.
Claim 102. The dental appliance of Claim 97 further comprising:

a second portion of the generally U-shaped base having a
shape which corresponds to the tooth of the user which erupted
within the mouth of the user.

Claim 103. The dental appliance of Claim 97 further comprising:

a rib integrally formed within the first portion of the
generally U-shaped base wherein the rib is adapted to rotate one
or more teeth of the user within the mouth of the user when the
generally U-shaped base is worn in the mouth of the user.

Claim 104. The dental appliance of Claim 97 wherein the base is
constructed from a first material and a second material wherein
the first material is harder than the second material.

Claim 105. The dental appliance of Claim 97 . further comprising:

a labial shield extending from the generally U-shaped base
wherein the labial shield is adapted to cover the teeth of the
user when the generally U-shaped base is worn in the mouth of the
user.
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