WD 2005/ 032396 PCT/ AU2004/ 001296 DENTAL APPLI ANCE Field of the Invention
This invention relates to a dental appliance, and nore particularly, but
not exclusively, to a renovable dental appliance for use in orthodontic
correction, tenporomandi bular joint ("TM") splint therapy and/or
nyofunctlonq 9&%%%55335 to alter nmuscle function and faﬁéﬁkuﬂﬂgmlg@ntal
devel oprent . %xanp es of the invention relate to influencing novenent of
cranium bones and sutural novenment, and to creating/inproving nuscle

rel axation and breathing through the nose. Background of the Invention
Conventlonal renmovabl e dental appliances a{e | ocated and retained on a
wearer's jaw by wuse of clasps which fit firmy around a sel ected nunber of
teeth. One formof clasp is known asp, and, in general,
fits tightly around a S|ngle1xxanEﬁTg£§ﬁﬁ§E§N¢% conventiona
renmovabl e dental appliance to be anchored to the mearer s jaw by several
such clasps so that the appliance is held firmy in place. However, such
tight fittingicdokthalunential appliance to the wearer's jaw often leads to
t he appliance being difficult to install, particularly if the wearer's
teeth are tilted. Mreover, such conventional renovabl e dental appliances
often fit very t Tlgh tnventiop relites inaaicntp! @p]ifawp, cafl fireet pardeutaslyebrs mot extlusiney,
wearer's sku in tress 0 nd also
physi cal 1y (ot ORGE ST PR BTGP o BB 3R DRl e
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provide little freedomfor the teeth to nove., As .such, the teeth are
not able to deyedsimePy DRSS 4fdeR YA T8GR AAERed MEHNSH 8t CoriBn y

necessary. Tiitﬁueﬁilaﬁ@‘%ﬁ'ff;@'[ tmo%a@rw e BdcrbMiRAkh RS fnnscweélaxlagoxf:@m/%%thg@al
renpvabl e dental appliances often makes the patient unwilling to wear the

appl i ance, t#himehdxdiosy to a | ow | evel

Background of the Invention

Conventional removable dental appliances are located and retained on a wearer's jaw by
use of clasps which fit firmly around a selected number of teeth. One form of clasp is known
as an Adams' clasp, and, in general, fits tightly around a single footh. It is usual for a
conventional removable dental appliance to be anchored to the wearer’s jaw by several such
clasps so that the appliance is held firmly in place. However, such tight fitting of the dental
appliance to the wearer's jaw often leads to the appliance being difficult to instali, particularly
if the wearer's teeth are tilted. Moreover, such conventional removable dental appliances often
fit very ftightly to the wearer's jaw, affecting movement of the wearer's skull bones causing
discomfort and stress, both mentally and also physically (for example in the clenching of the
wearer's face). The clasps used to hold the appliance in place by being anchored to particular
teeth provide little or no freedom for the tecth to move. As such, the teeth are not able to make

room f{or other teeth, and tooth extractions are commonly necessary.

The discomfort experienced by patients in wearing conventional removable dental
appliances often makes the patient unwilling to wear the appliance, thus leading to a low level
of compliance which has an adverse affect on the treatment which typically requires the
appliance to be wom often and for extended periods. Further, if a patient does not wear the

appliance for even just a few days, the teeth may move such that the appliance no longer fits



of conpliance which has an adverse affect on the treatnent which typically
requires the appliance to be worn often and for extended periods. Further,
if a patient does not wear the appliance for even just a few days, the
teeth may nove such that the appliance no longer fits -2 properly. In such
situations, it may be necessary for a new inpression of the patient's jaw
to be taken and for the appliance to be nodified or replaced, which can be
expensi ve and counter- productive in ter@s of achieving the desired effect
for which the appliance is being used. Casps such as Adans' clasps are
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difficult,to install, and are al so, commonly inconpatible for use with child
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present jnyention, there is provided a renovabl e dental appliance having a
base adalstdicnEto frseal png aferrdsorennonly ineahpasible e tte with ghavk patientsamih way

arch wir I , erein an outer surface of the base is
cont our e ot}ﬁ%‘ﬁ?é@ﬂiﬁ%@a{l&%ﬁﬁ?&ﬁ:ﬁ%\'\f})ré}aﬁ,(ﬂg@éécE Ca{cﬁgof’%r ‘h, when in use the
arch wire extends around an outer periphery of a set of the wearer's teeth

such that no interconnection between the arch wire and the base exists
i nter nedi at e Examples odfthe prasknt iaMentidresabriv alveappld anateleis ghleonmicdtd abiovh

one or e nsion. . scre for ndi,ng the base. In accordance with
anot hern&e){éa;)dggﬁgg?s ?tﬁcecmb/%téo V\frtinmlvé’ﬁﬁp ,Ialtaﬁalf‘@m% provided a renovable
dental appliance having a base adapted for |ocating inside of an arch of

teeth of a wearer and an arch wire coupled to the base; wherein an outer
sur f ace Sympary g de Invempionoured for contact with inner surfaces of the

teeth, and wherein when in use the arch wire extends

In accordance with one aspect of the present invention, there is provided a removable
dental appliance having a base adapted for locating inside of an arch of teeth of a wearer and an
arch wire coupled to the base, wherein an outer surface of the base is contoured for contact with
inner surfaces of the teeth, when in use the arch wire extends around an outer periphery of a set
of the wearer's teeth such that no interconnection between the arch wire and the base exists
intermediate the set of teeth, and the dental appliance is provided with one or more expansion

screws for expanding the base.

In accordance with another aspect of the present invention, there is provided a
removable dental appliance having a base adapted for locating inside of an arch of teeth of a
wearer and an arch wire coupled to the base, wherein an outer surface of the base is contoured
for contact with inner surfaces of the teeth, and wherein when in use the arch wire extends
around an outer periphery of a set of the wearer's teeth such that no interconnection between the

arch wire and the base exists intermediate the set of teeth.

Preferably, the arch wire extends from one side posterior portion of the base to the other
side posterior portion of the base for contact with outer surfaces of the set of teeth along an

outside of the arch.



around an outer periphery of a set of the wearer's teeth such that no

i nterconnection between the arch wire and the base exists internediate the
set of teeth. Preferably, the arch wire extends from one side posterior
portion of the base to the other side posterior portion of the base for
contact with outer surfaces of the set of teeth along an outside of the
arch. 3- Preferably, the arch wire extends rearwardly relative to the
posterior portions on each side of the-BBase so as to allow |limted novenent
of the arch wire relative to the base when the dental appliance is in use.

Preferably, tﬂ@fe‘??ﬂgalhe %‘Fb‘?nlxkﬁé‘@)‘?teh&s feQfwAMlyYPRATC ioath(istitaﬁ@r MEEBEY on cach
when 't

Preferably, ental appliance is in use, the arch wire extends

cont i nuQuRl of the baBe sa ak ef allew fienipdshevrdnant poHrhe i vaifc tabsiveas the st whed thye
behind a posterior tooth on the left side of the arch, forwardly al ong the
out si de deafaf appliamceds MRBcar ch, rightward al ong the outsi de front side of
the arch, rearwardly al ong the outside right side of the arch, and inwardly
behind a posterior tooth on the right side of the arch to a right side

posterior porglkpnanf, hbaeRasgpliRhes Rifebdyupich@gavaoihe wicageri ncor porates a
plurality of U-loops. In one exanple, the arch wre incorporates four

U-l oops. Preferably, the arch wire is pI’OVI ded with one or nore C-clasps.
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tooth on the right side of the arch to a right side posterior portion of the base.

Preferably, the arch wire incorporates a plurality of U-loops. In one example, the arch

wire incorporates four U-ioops.

Preferably, the arch wire is provided with one or more C-clasps. More preferably, at

least one of the C-clasps is coupled to the arch wire at only one end portion of the C-clasp.
Preferably, the arch wire is provided with one or more L-rests.

Preferably, the base is acrylic. Preferably, the base is provided with a bite plane. In one
example the bite plane is an anterior bite plane. In an alternative example the bite plane is a

posterior bite plane.

In accordance with another aspect of the present invention, there is provided a
removable dental appliance having a base adapted for locating inside of an arch of teeth of a
wearer and an arch wire coupled to the base, wherein an outer surface of the base is contoured
for contact with inner surfaces of a set of teeth on one side of the wearer's jaw, when in use the
arch wire extends around an outer periphery of the set of teeth such that no interconnection
between the arch wire and the base exists intermediate the set of teeth, and the dental appliance

has anterior wires or springs for urging forward anterior teeth of the wearer.



renmovabl e dental appliance having a base adapted for |ocating inside of an
arch of teeth of a wearer and an arch wire coupled to the base, wherein an
outer surface of the base is contoured for contact with inner surfaces of
a set of teeth on one side of the wearer's jaw, when in use the arch wire
extends around an outer periphery of the set of teeth such that no

i nterconnection between the arch wire and the base exists internediate the
set of teeth, and the dental appliance _kas anterior wires or springs for
urging forward anterior teeth of the wearer. -4- In accordance w th anot her
aspect of the invention, there is provided a renovabl e dental appliance
havi ng a base adapted for locating inside of an arch of teeth of a wearer

and an arch W h&osRHB eh hbthEesP@s ef ehevdiibn ahereid govisled haceoafbld detdase
is contoured for contact with inner surfaces of a set of teeth on one side

of the wepplincs hpdng ahnagt adaptedifor Mabaing insids of amarchiof teehh pea wesice A 2m#'6lind
an outer peripher f the set, of teeth such that no interconnecti en
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the base, outwardly behind a posterior tooth of said set of teeth,

f or war dl yxtendcaotmtin witthpaiphery «fithé seted teed swhitbatgstintsicansettinn batween the
inwardly in front_of a front tooth of said set of teeth to the base.

Pr ef er abfiEh Wikeandihe Pa eIdeHtemedinse Fklfrfé’éoﬁs@etlhor a lower jaw of the
wearer. Preferably, the base has a first lingual portion and an opposed
second lingual portion, the first and second |lingual portions being held
apart by a re®réfembty, nieniren witdextbhdsstortinngusdy froportrosterios podivoedr b bass,

contact with inner surfaces of a first set of teeth on one si.de of the
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wearer's jaw, “an éninuse ~ aftirst ar wire extends continuously from

c
a posterior portion of the first lingual portion, outwardly behind a

posterior tooth of said first set of t?eth,,form?rdly in %gntact W th outer
surfaces of s&refemplysihegamovable dental appliance is for a jowerjaw of the wearer.

Preferably, the base has a first lingual portion and an opposed second lingual portion,
the first and second lingual portions being held apart by a resilient member, the first lingual
portion is contoured for contact with inner surfaces of a first set of teeth on one side of the
wearer's jaw and the second lingual portion is contoured for contact with inner surfaces of a
second set of teeth on an opposite side of the wearer's jaw, and when in use, a first arch wire
extends continuously from a posterior portion of the first lingual portion, outwardly behind a
posterior tooth of said first set of teeth, forwardly in contact with outer surfaces of said first set
of teeth, and inwardly in front of a front tooth of said first set of teeth to the first lingual portion,
and a second arch wire extends continuously from a posterior portion of the second lingual
portion, outwardly behind a posterior tooth of said second set of teeth, forwardly in contact with
outer surfaces of said second set of teeth, and inwardly in front of a front tooth of said second

set of teeth to the second lingual portion.

Preferably, each of the first and second arch wires is provided with one or more C-
clasps. More preferably, at least one of the C-clasps is coupled to the arch wire at only one end

portion of the C-clasp.



of teeth, and inwardly in front of a front tooth of said first set of teeth
to the first lingual portion, and a second arch wire extends continuously
froma posterior portion of the second |ingual portion, outwardly behind a
posterior tooth of said second set of teeth, forwardly in contact with
outer surfaces of said second set of teeth, and inwardly in front of a
front tooth of said second set of teeth to the second lingual portion.
Preferably, each of the first and secongaarch wires is provided with one or
nore C- clasps. Mire preferably, at |east one of the C-clasps is coupled to
the arch wire at only one end portion of the Cclasp. 4A- Brief
Description of the Drawi ngs Preferred enbodi nents of the invention will now

be deschh@F’DeMi;‘{ﬁ@_&’p of @Rl ggonly, with reference to the acconpanying

dr awi ngs, ch: Figure 'S a perspective view of an underside (ie. the

surface which in situ faces away fromtissue of the upper jaw) of a dental

appliance for_an upper, jaw, Figure 2 i.s a.perspective view of .an

surface (ie. tH e%@r"f“ﬁ@@’ﬁ?ﬂt%ﬂg'y‘ﬁ IR ‘éﬂ@%ﬁ' E%Eeswlgesqjgy S’EVPFi%‘alﬁ’%ggr%jyaw)

of Lthe dghf alreRRRL IAME SR i) FiR hwilibgure 3 1s a front perspective
|

view of t ental appl 1 ance in gures 1 and 2; Figure 4 is a top
view of a dental appliance for an upper jaw, Figure 5 is a side perspective

PCT/ AU200A/ OOKEDE | 6.5 BariRic e Ticpy GAmBIgemied s Hiriuriiis SHGOCT OB GREu 8t an
under si dg ot 3, 467 H3LpRRRLVFBES db by AIPIHRASr ah Bber jaw;
Figure 2 is a perspective view of an upper surface (ie. the surface which in situ faces the
tissue of the upper jaw) of the dental appliance shown in Figure 1;
Figure 3 is a front perspective view of the dental appliance shown in Figures 1 and 2;
Figure 4 is a top view of a dental appliance for an upper jaw;

Figure 5 is a side perspective view of an underside of the dental appliance shown in



Figure 7 is a plan view of an underside of the dental appliance shown in
Figure 6; Figure 8 is a top view of a dental appliance for a |ower jaw,
Figure 9 is a front perspective view of the dental appliance shown in
Figure 8, Figure 10 is a top view of the dental appliance shown in Figures

8 and 9; Figqure L 1.iS a perspective view of an undersi qeu‘?hjzguﬂﬁ%é"
appliance for an upper jaw, Figure 12 is a side view of t he dent al

appl i ance shown in Fl gure 11; Figure 13(a) is a perspective view of an
undersi de of a dental appliance for an upperjaw, Figure 13(b) is a
perspective view of an underside of a dental appliance for an upper jaw,

t he appliance having no anterior bite plane; Figure 13(e) is a perspective
view of an underside of a dental appliance for an upper jaw, the appliance
havi ng an ar E®%W&%e with a | abial bow portion but no anterior bite plane;

Figure 14 is a frlqgﬁrc\é'@%{"frglflt Iﬁrsggdiﬁv@ble@«m'ah@ﬂ&@mﬁ@éf ﬁd’bzﬂépﬁﬁaﬁxaﬂl(@%@ﬁ%pﬁer
dental appliance lower jaw, shown in place on a wearer's jaws;

Figure 15 i sjaw;di agrarmatl c view of an underside of a dental appliance

Shown fitted to ARRRELbAND) Gub 8uddeibeo@n AN ATTRR Skl A1 Ah.AB,

undersi de of a den al’ "apptiance shown an ‘upperj aw, appl i ance
havi ng no anteri dfight 8és plopvésw &f denel dpplinscedot lageajowat | ¢ si de VI ew of two

C-clasps and a partion.of _an arch wire of. a deptal. applianc ure 18 is
% i agrammat i o | dUEwE SiF bioR RN ApI s e R kR F e Bver |
Figure 19 is a diggranogtd ©p vieovsfic dnangdinsdedBowh irdrigant ahnappl i ance
shown fitted to an up jaw, Figure 20 is a diagranmatic cross-secti onal

si de vi-ew of a dengwap 1Et§|@l NCESREVIVE Sewa ap ypdarsidg %fv% depigbanphpnce &8 URRRIRY a
curved bite pl aNQiioure 12 is a side view of the dental appliance shown in Figure 11;

Figure 13(a) is a perspective view of an underside of a dental appliance for an upper jaw,

Figure 13(b} is a perspective view of an underside of a dental appliance for an upper jaw,
the appliance having no anterior bite plane;

Figure 13(c) is a perspective view of an underside of a dental appliance for an upper jaw,
the appliance having an arch wire with a labial bow portion but no anterior bite plane;

Figure 14 is a front view of a dental appliance for an upper jaw and a dental appliance
for a lower jaw, shown in place on a wearer's jaws;

Figure 15 is a diagrammatic view of an underside of a dental appliance shown fitted to
an upper jaw;

Figure 16 is a diagrammatic view of an underside of a dental appliance shown fitted to
an upper jaw, the appliance having no anterior bite plane;

Figure 17 is a diagrammatic side view of two C-clasps and a portion of an arch wire of
a dental appliance;

Figure 18 is a diagrammatic top view of a dental appliance shown fitted to a lower jaw;

Figere 19 is a diagrammatic view of an underside of a dental appliance shown fitted to
an upper jaw;

Figure 20 is a diagrammatic cross-sectional side view of a dental appliance for an upper
jaw, the appliance having a curved bite plane;

Figure 21 is a diagrammatic cross-sectional side view of a dental appliance for an upper
jaw, the appliance having a flat bite plane;

Figure 22 is a diagrammatic cross-sectional side view of a dental appliance for an upper

jaw, the appliance having a bite plane shaped for locking forward a lower jaw relative to an



Figure 21 is a diagrammatic cross-sectional side view of a dental appliance
for an upper jaw, the appliance having a flat bite plane; Figure 22 is a
di agrammati c cross-sectional side view of a dental appliance for an upper
jaw, the appliance having a bite plane shaped for |ocki ng forward a | ower
jaw rel ative, to ar 2WP 2005/ 032396 PCT/ AU2004/ 001296 - p@lq,b4ﬁm2)fl gure
23 is a diagrammtic view of an underside of a dental app ance shown
fitted to an upper jaw, the appliance having a Z-spring; Figure 24 is a

di agrammatic top view of a dental appliance shown fitted to a | ower jaw,
Figure 25 is a diagrammatic right side vi of a portion of the dental
appliance of Figure 24, showing two C-clasps and a portion of an arch wire
of the appliance; Figure 26 is a diagrammtic Iateral cross-sectional view
of a dental &pfi*dhce shown fitted to a wearer's jaw, Figure 27 is a

di agrammatic frong; Q%&Jm&éﬁ:ﬁﬁﬁ@@woﬁmﬂmaegld@raeﬁaédtamp}ﬂfan@c Fo@RTkBDo on
one of the teeth; EI gure 28 1s a diagrammatic front view of three teeth
show ng opermvmrﬁw,@edpwwp@haﬁmg -8T8%: Wi re of a dental appliance; and
Figure 29 is a di L A f of
L-rests fitted t%gggalgfsch&\é ;{ngﬂ%t tbf? Sﬁt"éf‘ﬁé’gﬁ RFQ%%S% %P%e@gg{ég% %ti on
The renovabl e derRigilre ai)pIaldaalgramﬂa(ﬂcs@hl\mde|vre\x+‘ofglppe$nmf i&aedeltalsmﬂmnceaxﬁﬁgpwer

jaw of a wearer and ha acrylic.ba arch wire 14
oupl ed T ot ik HEEE 15 C PR LY PoGiAL o S S CA T aBR Psfice (1 tted to a
nmodel upper jaw. Fipgebases didgrafindabie 1antadssap@oh@nedy bSa dental appliance shown

fitted to a wearer's jaw;

Figure 27 is a diagrammatic front view of three teeth showing operation of a Z-spring
on one of the teeth; '

Figure 28 is a diagrammatic front view of three teeth showing operation of U-loops in

~ an arch wire of a dental appliance; and

Figure 29 is a diagrammatic front view of three teeth showing operation of L-rests fitted

to an arch wire of a dental appliance.

Detailed Description

The removable dental appliance 10 shown in Figures 1 to 3 is for an upper jaw of a
wearer and has an acrylic base 12 with a labial arch wire 14 coupled to the base 12. Figure 1
shows the dental appliance fitted to 2 model upper jaw. The base 12 of the dental appliance is
shaped for being located inside of an arch 16 of teeth of the wearer in that the base 12 is formed
with a curved upper portion 18 for resting against a roof of the wearer's mouth. An outer surface
20 of the base 12 is contoured for contact with inner surfaces of the wearer's teeth 17. The arch
wire 14 extends from one side posterior portion 22 of the base 12 to the other side posterior
portion 24 of the base 12 for contact with outer surfaces of the teeth 17 along an outside of the

arch 16,

The base 12 may be formed from cold cured or heat cured denture acrylic, and may be

trimmed or otherwise adjusted according to the pressure required to be applied to the teeth.

As can be seen in Figure 1, when the dental appliance 10 is in use, the arch wire 14



shaped for being |located inside of an arch 16 of teeth of the wearer in
that the base 12 is formed wth a curved upper portion 18 for resting
agai nst a roof of the wearer's nmouth. An outer surface 20 of the base 12
is contoured for contact with inner surfaces of the wearer's teeth 17. The
arch wre 14 extends fromone side posterior portion 22 of the base 12 to
the other side posterior portion 24 of the base 12 for contact with outer
surfaces of the teeth 17 al ong an outsi dé-of the arch 16. The base 12 may
be formed fromcold cured or heat cured denture acrylic, and may be
trimed extotheoniseuad fished dcsidr diongrito pohenpiesh die bassqli, ratves pesce
applied to.the tee n be seen in i h 1t
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arch wire 14 extends rearwardly relative to the posterior portions 22, 24,
spaci ng r¢tenta@hpieverdichet ween the arch wire 14 and the base 12 so as to
all ow i nproved freedom of novenent between the arch wire 14 and the base
12 during use. This assists in preventing too

As the arch wire 14 extends rearwardly relative to the posterior portions 22, 24, spacing

is achieved between the arch wire 14 and the base 12 so as to allow improved freedom of
movement between the arch wire 14 and the base 12 during use. This assists in preveating too
tight a fit which can cause tight locking of the maxilla and undue stress to the wearer. By
promoting muscle relaxation in the wearer, clenching and other muscular movements
detrimental to jaw alignment are avoided or at least reduced, and breathing is enhanced through

improvement of the airway.

The enhanced freedom of movement of the arch wire 14 relative to the base 12 also
facilitates a “spring fit" of the appliance, where it is snapped into place in a wearer's mouth.
Advantageously, additional flexibility in the fit of the appliance is achieved, and greater scope

is provided for adjustment of the appliance.

The dental appliance 10 shown in Figures 1 to 3 is also provided with a 3-way expansion
screw mechanism 40 which has three expansion screws 42, 44, 46 for enlarging the maxilla of
the wearer in left, right and anterior directions. Each of the expansion screws 42, 44, 46 1s
provided with apertures for receiving a tool (not shown) which is used by an orthodontist or
patient to adjust the effective size of the base 12 according to the shape desired in the wearer's

maxilla. The base 12 is able to expand in response (o adjustment of the expansion screws 42,



tight a fit which can cause tight |ocking of the nmaxilla and undue stress
to the wearer. By pronoting nuscle relaxation in the wearer, clenching and
ot her muscul ar novenents detrinmental to jaw alignnment are avoi ded or at

| east reduced, and breathing is enhanced through inprovenent of the
airway. The enhanced freedom of novenent of the arch wire 14 relative to
the base 12 also facilitates a "spring fit" of the appliance, where it is
snapped into place in a wearer's mouth.” 7Advant ageously, additi onal
flexibility in the fit of the appliance is achieved, and greater scope is
provi ded 4f046 Bdjliatenditreak 47Hermagpin tantese Thehidedtade appbitbree sejiats pavwis i n
Figures Ito 3 1s also provided with a 3-way expansi on crew nechani sm.40
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the wearer in |left ol nd ter)gr.dir I he.: i

scr ev. 420 amefe tsoht B AL AR E S e B R0 BrerecRaR e IR B PrARLRE
shown) Witecheths 7usedohyn 8 @it hadeahiEtions prpdbinprdposaldjanss! appiéarets. essi ve
size of the base 12 according to the shape desired in the wearer's

maxi | | a. sTibe tisawesenpairangghical pioviskpaert fithinrag parae he PEEPUSBIHSH 26 Mppde
expansio? s?rem§t42 7A 44, 46 by virtue of breaks 47 fornmed-in the base
12 whi chHIVCES HHE Ve t hr ee separate panels 48, 50, 52. The effect

provi ded by the expansion screws 42, 44, 46 in this arrangenent is

advant ageous as the arch wire 14 is around the arch 16 and there_ i s nothing

grabbing or hdheibage 12 hes anewtdior pitaplang Sdmech maebcisachpt i CASvEne IHar
oot SoseR PRR3S Ty SRk s TEPH 05 E St e ERTGRE SRE L BB

provi des nervous” syst em an ction of

the wear gfane B Rereld hRswadle@NEBhi 6 Rick enpkroe iz adtyichbasyl Da foonoed
SO as to be either flat or sloped in order to bring the wearer's |ower jaw

forward whvendinpeo thewbapg denired lobegiven fghe Msalst's &Ww. pl g Brdig PiseélPatC t he
wear er Sp l(z:thdlg W%Q%T'Q%%hl tglglgi%!es%-mylﬁerg%r oI c'ie%p tl))"iatg %n&' anel r?ghq erngﬁrq of bottom teeth

are showing. Over time, a deep bite is able to be corrected and clenching is able to be reduced



according to the shape desired to be given to the wearer's jaw. The
anterior bite plane helps to put the wearer's teeth together so that there
is no deep bite and the right anount of bottomteeth are show ng. Over
time, a deep bite is able to be corrected and clenching is able to be
reduced -8- through the use of an anterior bite plane which operates as a
clenching inhibitor. Further, the effect of the bite plane and the

wi dening of the maxilla nmay help to religve TM) problens and may help to
encour age openi ng of the nouth of a wearer previously suffering a jaw
opening restriction. Posterior bite planes can al so be used instead of
anterior bite planes, for exanple in the case of Cass Ill nalocclusions,
especi al tlyough disiusdrognn anteagos bas pldg Wiscls opeeteeds orvianchmehnkibter. &prth¢iether ch
wire 14 tg assist,.retention.of the deptal plia 10 t0 t earer’
teeth 17 TRdIR & BTN WP el SR o BRD-ERER el fe hh BERISRAY 6
for preventy g thencauec Weeind 41 iliOModitopPi RGarcl Pecvitanhadupp) laasespehig

shown in Figures ﬁ, 5 and 6, 7 are simlar_ in nang respects to the dental
appl | anc&sEFLSRoReSICHOFPgPEESY cangls baeed inket ehetieay bileanlingi Pacssmply

i ke ref NCEe JHETRL tal . | ~shown in Figures 4 and 5
does difﬁgﬁLﬁgvégé? F2h?ﬁginﬁﬁﬂﬁgﬁgb%ﬁgﬁgggﬁﬁﬁgﬁe asymetric, geonetry to
suit a specific case of patient, a 1-way expansion screw nechanism 58 (and

correspondi ngly onl ne break 47 in the base 12 required for size

adj ust ment  of 4 ﬁécl%%;s“g“r @230}5%%0*%19&331% élﬁc\fﬁrﬂée BRI 1 DAPCRST IR Bbie
38. The defhiafiaRRl0an ek H.,SN0wa, IR, EAGWi&SoOmaltth fvidd $0isNa% R6¢iaat uahed
asynmetric geonetry, and a 1-way expansion screw nechani sm 58, but has six
U-| oops 38Limgddgoratechtingtlo: 4arliewaredi finnr dropgingFi gures 4 and 5 show t hat

the arch wire 14 extends from one side posterior portion 22 of the base 12
to the other side posterior portion 24 of the base 12 for contact with

out er SurfaCGE’fh@H_ﬁ:ﬂtEﬁ‘?gﬁ@fﬁqe@flOtsﬁ@\t/ﬂi'ilﬂ-ﬁig@f{;@migﬁéﬂd@yv%'l‘djﬁn@%r ih@asy fhpekfs of
teeth. The arch wire exits the posterior portions 22, 24 on _each side

of the bHselcanl aplipnecal( Srosnspdeades b im.1whé like dtures or lndieipd by Wee migence
numerals. The dental appliance shown in Figures 4 and 5 does differ however in that it has
changed, more asymmetric, geometry to suit a specific case of patient, a 1-way expansion screw
mechanism 58 (and correspondingly only one break 47 in the base 12 required for size
adjustment of the basc 12), and the arch wire 14 having only two U-loops 38. The dental
appliance 10 shown in Figures ¢ and 7 also has accentuated asymmetric geometry, and a 1-way

expansion screw mechanism 58, but has six U-loops 38 incorporated into the arch wire 14.

Figures 4 and 5 show that the arch wire 14 extends from one side posterior portion 22 of
the base 12 to the other side posterior portion 24 of the base 12 for contact with outer surfaces of
the set of teeth 17 along an outside of the arch 16 of teeth. The arch wire 14 exits the posterior
portions 22, 24 on each side of the base 12 at locations spaced from the arch 16 of teeth, the arch
wire 14 extending from the posterior portions 22, 24 indirectly, generally rearwardly and
outwardly relative to the wearer when in situ, to the set of teeth 17 in bent portions 59a, 59b of
wire on cach side of the base 12 so as to allow flexure of the bent portions 59a, 59b of wire
between the base 12 and the set of teeth 17, thereby promoting limited movement of the arch
wire 14 relative to the base 12 when the dental appliance 10 is in use. At each side posterior
portion 22, 24 the arch wire 14 extends within the base 12 to the expansion screw mechanism 58

so as to form a closed circuit.



wire 14 extending fromthe posterior portions 22, 24 indirectly, generally
rearwardly and outwardly relative to the wearer when in situ, to the set

of teeth 17 in bent portions 59a, 59h of wre on each side of the base 12
so as to allow flexure of the bent portions 59a, 59b of wire between the
base 12 and the set of teeth 17, thereby pronoting |imted novenent of the
arch wire 14 relative to the base 12 when the dental appliance 10 is in
use. At each side posterior portion 22, gﬁ the arch wire 14 extends within
the base 12 to the expansion screM/nechanlsn158 so as to forma cl osed
circuit. -8A- Dental appllances made according to exanples of the present
invention, in particular virtue of the arrangenent of the arch wre,

al | ow snmoot h fi tHHY afeﬁhdﬂﬁé hgstsl AcamdiBeh ranes o1 the preseit dieatio dypatienlar by
pressure on e v I C

Fi gures 8, S{u% (ﬁ*‘l&%%lgﬁ%%?c\ﬁg%r tl-lrchglcﬁ E{WUP%%QBQ :91%&1? ﬁtiﬂ%’ghf g ag)ﬁﬁglc:%mm Ly
Figures 8 @n@u@mgakhaumguﬁmm¢e@ummiabﬂmﬂeaiof a Iomer jaw. The denta

appl iance 60 has a base 62 which is formed of a first lingual portion 64, a
second lingual portion 66 and a resilient nenber 68 in the formof a kind
of Wtype coffinpug P&:h&\%blc-r&%ta Iy pﬂan@é"g{) %1?(9751{‘91 Fllghﬁg gab dH@rlb'iQﬂﬁ <1616wc16_§m»a619
hel d apart by the resilient ne whi adj usted to w den

wear er' s mandiast ,eﬂndpasltqvouﬂnafriww 81 anté@ as bwhg rﬁewd maa weslckeo! aloser fas Thi ﬁe@di a

dental appliance |s N u a S nec sary tQ.w den the
nmandi bl e t Spfi}lggcc (hd)hd 5%\;&%&}1 ﬁg)rm Jll %N %ﬁzsﬂ,‘;&g‘,qa ;&om% 13 Sr(,g?n(ﬂil}%%goﬂlon
portion 646k ancc@msmémaduﬁ@él @RORtaComMoF B kiddngTw aysd @E8s s@fngaThd fist addRecond

2005/032396 PCT/ AU2004/ 001296 -9 set 70 of teeth on one side of the
wearer's | bl Pcampnbaﬁ-ﬁdéf) ke hekbana bivit afgl@allclﬁ@flthﬂh 68 6vhid msobr askiséed te griden

contact w hh xl/é}l'i]&% n?zHur %%m&%mﬁﬁﬁ’ cond uﬁa%FeFJ ¢ WQ(,EII eg‘%?s% hua? Bedd a%@fﬁ%ﬁ%; p‘ﬁa L de

of the wearer’s
arch wire @dhaxdr é’f@dﬂppm jaw and it 1s necessary to widen the mdndlble to keep up with a w1dcnmg,

of the maxilla. The first lingual portion 64 is contoured for contact with inner surfaces of a first



continuously froma posterior portion 76 of the first |ingual portion 64,
outwardly (see reference nuneral 78) behind a posterior tooth 80 of said
first set 70 of teeth, forwardly (see reference nuneral 82) in contact
with outer surfaces of said first set 70 of teeth, and inwardly (see
reference nugBh@ko$ads in front of a front tooth 86 of sap@rhifshossk 70 of
teeth to the first lingual portion 64. Simlarly, a second arch wire 88
extends continuously froma posterior portion 90 of the second |ingual
portion 66, outwardly (see reference nuneral 92) behind a posterior tooth
94 of said second set 72 of teeth, forwardly (see reference nuneral 96) in
contact with outer surfaces of sald second set 72 of teeth, and |nmardly
(see referenc u nt of a, fraont t h 100 id.se

Set 72 of t eSO bR bt pf S it s Rberpn fie S ERUHST B T e
first and seeqfiéhr&®los cotitact @8k hnélsuficdsDEh bEBHJ 001 B (£ED Bh B OPFRAY sidleof the
nmol ars. Each of the first and second arch wires 74, 88 is provided with two

C clasps 102WCargict @it o AsHe ShapatFispe &r whenninr gse pafirsg gronovise 4f stends
retention of c&hﬁwﬁglgﬂfpr O%]?O%lch@x%ﬁlc@pmto?tﬁekfﬁst HABRI Sdrtish esap\e@twaaw <sJeh@fef:iﬁ&t al

appliance 60 Is ed with anterior wres or springs
ur gi ng f or wanenenlt &) betrind epodteribd @ ot 8@ besaiensieye! 70 hélebhs@nﬁtﬂdmwgeefbmnmd

or otherwi se_adj r%‘lsézﬁ ggg(rltcu, ﬂﬂm&t& LDE.Ar bﬁ%}eérﬁ of & ?9%%‘?‘313&1% Oangefig'yrﬁfyt(? g to

the teeth. FI gures a renbva €én dance %d to

a nodel uppefcfﬂr&Wc nurh&r@l PP frano€a fdsnoalkitdedsaid fidt @t B> wayetexaaSisoingalr ew
mechani sm 40, and hasl_ngn anteri bite 53., An arch wire s pI’OVI ded

r an
with G claspBOrEon 6 %éﬁe@égﬁ“’b Pi"‘l‘ﬁséﬁf‘@m%z?on?flﬁ’é’“%l’ EEMARRSIETIRN RFHY Lase
are attachedyte iBehdaheHal\WofiBn &6, c%%weﬁ’ﬁ‘lk)(se@ Ree8id an‘ﬁEItal 91) bbiigd £PbsterDPtodf O
provide inproved retention b | ong" C-clasp having a | onger

cantil ever p9tefiseid sem@wedeﬁ forvasdio(ser aefpreanctraidivead 94t ingcopiepit Widh guert i on
thereof to t Le

ol ative to URalressfond B 7 80t CUR i BRIt LB elder: DUEER] R ks | |

Fi gure 4, t hgomteih Wiored sdid sacsncbereovl d’étdethvtctthc tecoeSlirguiiGotionpoePefdraltiy) eachr ch

wre 14 f MOt the first and second sets of tecth 70,72 includes teeth from premolar to molars.

Each of the first and second arch wires 74, 88 is provided with two C-clasps 102,
soldered to the respective arch wire 74, 88 to assist retention of the dental appliance 60 to the
wearer's lower jaw. The dental appliance 60 is also provided with anterior wires or springs 104

for urging forward anterior teeth 106 of the wearer.

The base 62 may be trimmed or otherwise adjusted according to the pressure required

to be applied to the teeth.

Figures 11 and 12 show a removable dental appliance 10 fitted to a model upper jéw.

The appliance is provided with a 3-way expansion screw mechanism 40, and has an anterior

bite plane 53. An arch wire is provided with C-clasps 54. As is best scen in Figure 12, the C-
clasps in this case are attached to the arch wire 14 at only one end portion thereof, so as to
provide improved retention by way of the "long" C-clasp having a longer cantilever portion
when compared to a C-clasp attached at a cenire portion thereof to the arch wire. The cantilever
portion is thus able to flex relative to the arch wire 14 to a greater degree. As is also best seen
in Figure 4, the arch wire 14 is provided with L-rests 56 to prevent the arch wire 14 from

dropping relative to the patient's teeth.



dropping relative to the patient's teeth. WO 2005/032396 PCT/ AU2004/ 001296
-10 Figure 13(a) shows a 3-way adjustable renovabl e dental appliance 10a
for an upperjaw, a base 12 of the appliance 10a having an anterior bite

pl ane 53. The appliance 10a has a an arch wire 14 with a front |abial bow
portion 108 {ghoaRssent against the |abial surfaces of pdeafifipmoteeth of
the upper jaw. Figure 13(b) shows an alternative renovabl e dental appliance
10 for the sane patient wherein there is no anterior bite plane or | abial
bow to the arch wire 14 such that the appliance enables the patient to
speak nore easily, and no wire shows acrosg. the front of the patient's
upper teeth. In Figure 13(b), as there is no front portion of the base 12
for abutnent against the lingual surfaces of the front teeth of the upper
jaw, no provision is nmade for enlarging the base 12 in the forward

direction and a Zrigay | BXphost OP-waG bEWsIRCRMOU B dial Hplisidt f 0clentuppbdjgur e
13(e) shows a further alternative renpvabl e dental 3$pllance 10 for an
upperjaw whf base 13 phihs applipnge  Prehayingiap @ntepinie PR Jg (s 2amiepse L0 es 479 arch

anterior bit ﬁlrQH@Wh 2 BOWEMISA ol fAo%sh 108 @M%b@tn‘fcﬁ%ﬁmkt% @biaPRYWaRQ b ihe Bod08
to the arch wre . This arrangenent provides the advantage of bein able

to pull the @ppef thﬁwmweé?ﬂgw hilbr oy analiemateveotme tadld debiabdpphiowe poFor i

108, whi 1 e Bl g AR e s I ERLEEd eSO 0Ll DR TR JLhe

anterior bit ce o ure I ance
of Figure 131(16}1pdmasceanélﬂmbe ;mxmmsip@ﬁk msmreMy,rmct Inammrshal@s achsgahe ﬁoﬂ.tlbf ghows

dental appliances or.. up owerjaws fitte t he
ipper and’ | OB GPre JRFERR T ehan st T HelaerBia oL et | HGhrHEEeT 1o
have been prguindege ehd) sGANROSK iR Rettens ot 12 Whkehwane @blisioh 9s AlYE for
agai nst portions 114 of the arch wire 14 to frevent the arch wire 14 from

droppi ng r el @argiag the betfel Zonthedhrvasd fdiseetinn aggst a -y apsyiantine s g meelanisyp40 is

sufficient,

Figure 13(c) shows a further alternative removable dental appliance 10 for an upper jaw
which, similar to the device shown in Figure 13(b), has no anterior bite plane, however it does
have a front labial bow portion 108 to the arch wire 14. This arrangement provides the
advantage of being able to pull the upper front teeth inward by virtue of the labial bow portion
108, while allowing the patient greater freedon: to talk by omission of the anterior bite plane.
As with the appliance of Figure 13(b), the appliance of Figure 13(c) has a 2-way expansion

screw mechanism 40.

Figure 14 shows dental appliances 10, 60 for upper and lower jaws fitted in situ on the
upper and lower jaws of a patient. Each of the patient's upper canines 110 have been provided
with composite buttons 112 which are able to abut against portions 114 of the arch wire 14 to
prevent the arch wire 14 from dropping relative to the patient's teeth, or to move the canines 110

into position.

Figure 15 shows a diagram representing a dental appliance 10 fitted to an upper jaw of
a patient. A base 12 of the appliance 10 is split to enable 3- way movement effected by way of
a 3-way expansion screw mechanism 40. In general, the sectioning of the base 12 depends on
which teeth are to be moved. For example, in the appliance depicted in this Figure, the front

splits 116 of the sectioning are positioned so that the front panel 52 includes the upper canines



into position. Figure 15 shows a diagramrepresenting a dental appliance 10
fitted to an upperjaw of a patient. A base 12 of the appliance 10 is split
to enable 3- way novenent effected by way of a 3-way expansi on screw
mechani sm 40. In general, the sectioning of the base 12 depends on which
teeth are to be noved. For exanple, in the appliance depicted in this
Figure, the front splits 116 of the sectioning are positioned so that the
front panel 52 includes the upper canines,:11- 110, as opposed to the
appliance 10 of Figure I 1 wherein the ba%b 12 is sectioned such that the
front panel 52 excludes the canines 110. Figure 16 shows an alternative
renovabl e dental appliance 10 which, |ike the appliance shown in Flgure

13(b), is vhlﬂmmpawdamf@rapohar@pﬂ@ of IFigvee bt wheleatiha bassohy i sectinaedsueh W Fhe

14. The e 12 n s a 2-way split, adjustable by way of
2- way expaﬁi 63”?@% ‘ﬁ%@’gﬁ%%ﬁ$ﬁg% Figure 17 shows a side view of the

appl i ance of Figure 16 wherein C-clasps 54 are shown as being sol dered at

central portions thereof to the arch wire Wth reference t (g ?
there is shown digwntarsheppr dirsstiye Fﬁlﬂl%ab]tedieﬂ%bﬂppélﬁw(}‘ﬁhw% %ﬁ Reganp 1?168610

for a |owery, Sxflfbllgﬁlev\r% )& withdge Q‘g &01 Bhre la QSPa ﬁi@m'f'%w@o h@%@aﬁ@w@n Cli‘he' S

formed of a Ir I'n u portion sec 't ngual portion 66 and
resilient reshé? H8he hppldanng hapar 2- wtalsresplht regiya;tabboby |vmysof62-W86’6¢Xth%01déﬁ'@al

K 60 h fist 74 and d ar, 88 conf| d
" i 1 dReRRFBAL BRI 7O pRaiG Of BArBh BOCELERT B TPORY RrSPohce

to Figures ,& ¢ h%w%%sb@fﬁ%%lﬂ&&d wcfeﬁﬁal%nﬁﬁé bR dlfe BicB wiafeawi ded for urging
forward anterior teeth 106 of the wearer. Figure 19 shows a renovabl e

dental appliance 10 in place on an upper jaw. The appllance has a 3-way

expansi on scrow (e aRL S 40200 12,5860 0050 SR AL A RR TRl s8R0 B

10 of Fi gurmmiss 8 to 10 for a lower jaw of a wearer. The dental appliance 60 has a base 62 whmh is
formed of a first lingual portion 64, a second lingual portion 66 and a resilient member 68
holding apart the lingual portions 64, 66. The dental appliance 60 has a first arch wire 74 and a
second arch wire 88 configured in a similar manner to the corresponding features described with
reference to Figures 8 to 10. Anterior wires or springs 104 are provided for urging forward

anterior teeth 106 of the wearer.

Figure 19 shows a removable dental appliance 10 in place on an upper jaw. The
appliance has a 3-way expansion screw mechanism 40 and is sectioned so that a front panel 52
of the base 12 includes the canines 110. However, in contrast to the appliance 10 of Figure 15,
the sectioning of the base 12 is different such that, when the base 12 is contracted together by
tightening the screws of mechanism 40, the side panels 48, 50 of the base 12 are brought into

abutment along line 118.

Figures 20 to 22 show different configurations of bite planes 53 of removable dental
appliances for upper jaws. The bite planes 53a, 53b and 53¢ are anterior bite planes, and are
depicted by way of vertical cross sections taken along a central axis of a front portion of the
dental appliance. More particularly, Figure 20 shows a curved bite plane 53a for moving the
lower jaw forwards, Figure 21 shows a flat bite plane 53b, and Figure 22 shows an indented bite

plane 53¢ for positively locating the lower jaw relative to the upper jaw. The bite plane



t he sectioning of the base 12 is different such that, when the base 12 is
contracted together by tightening the screws of nechani sm 40, the side
panels 48, 50 of the base 12 are brought into abutnent along |ine 118.
Figures 20 to 22 show different configurations of bite planes 53 of
renmovabl e dental appliances for upper jaws. The bite planes 53a, 53b and
53c are anterior bite planes, and are depicted by way of vertical cross
sections taken along a central axis of a finont portion of the dental
appliance. Mdre particularly, Figure 20 shows a curved bite plane 53a for
noving the lower jaw forwards, Figure 21 shows a flat bite plane 53b, and
Figure 22 shows an indented bite plane 53c for posi ti_vel¥ | ocating.the

| ower j aw réavata Rig pet 19 plowips dhe jasiio sk fprvagdsy plgygng 1nsin baoa%né’aO%ﬁhs thyapt
in allown 2 rack. far 0S¢ | .owi, Ng,. i N (o] [ , .
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| arynx, cr dataithige et mescle kitazatidn. e andplans olag criehduateroath ik patient' euppleafrent
may extend underneath the patient's upper front teeth, and may als

opt i onal |y [€bid TifainateRaIK X tei RISt ARFHREIES FicP R Retig egedtingr the
particul ar aaRGlar fdsgure 23 shows a renovabl e dental appliance 10 fitted to
an upper jaw, the appliance 10 being provided with a first spring 120 for
bri ngi ng the canines 110 into occlusion, and a second spring in the form
of a Z-spring 122 for.rectifyin osshite.. Dental. appliances.for, ejther
Che upper or 1 oddP aveRay bEBRableaBaA B | Rguty B AT URED Erh g il
of the weanerbesg :00kiBd withea SR isp@ise MY fhiehrafpiracihe Galiyiess DlodRkd Becldstort REd a
arch wire, or by enbedding in the acrylic base. WO 2005/ 032396 _
PCT/ AU20045¢092d S ingip the i g@-&mwgéﬁé deferestityingtoresshipnbertak apphipnaes gy either

material b %Edv?ﬂae} B ?ovst?e?%\p 1412&5}50 5’1%91*3%(1 quﬁl s%?irnigy%r tailoring movement of the wearet's
teeth. The springs may be attached by soldering to the arch wire, or by embedding in the

acrylic base.



(as shown in Figure 27) to prevent the appliance from being unstable and
com ng out of the nouth. Springs etc. can be added to the arch wire by
usi ng nmetal bonding and resin without soldering. The dental appliance 10
shown in Figure 23 also includes a pair of "long" C-clasps 54, each of

whi ch i s solglenadotgsd he arch wire 14 at only one end pop¢iRmoefodiie
C-clasp 54. Figure 24 shows a renovabl e dental appliance 10 for a | ower jaw
having four "long" C clasps 54, each of which is soldered to the arch wire
14 at only one end portion of the C-clasp 54 to provide a greater length
to a cantilever portion of the clasp 54. _kpgure 25 shows a right side view
of the dental appliance 10 of Figure 24, and clearly depicts the manner in

which the C : ; : j i .
a1 1er by v PTE o e SRl ABRAE B AE oMb o oo s RL S i
arch wire 14(astshewvt [ndfglire @7clogspsnpheupdienienforrobeidg unsibdnsridoremikgeontodtigar ed

to a CGclasp_attached at a centre portiopn thereof to the arch wre. .The
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| ateral cross-section of a dental appliance 10 when fitted to an upper jaw
of a patient>% ﬁﬁr)pq{é'f}tlﬁl 1PF‘P1P?YFth°r‘r*éft%Fli‘é{lmééﬁ*%YWH'PBWPW{@@%C]&?@ 4.

i ndicated by reference nunmeral 124 to give greater undercut for retention
purposes. This is particularly useful in the case where there are
difficulties in riagueafshpwa ademevable dppilisapidace ) ablpweepihavi@p fipodloeg Gan

al so be appl i .as. J | gur e 8 and 29) .to. hel i;fion
Che arch w roiis gt pQEbfbubaEis BB Ll g LOLDER ) £ AEe ko bPuBF aPE RS hes

l'i ngual ly. Dehbaglrowagyd gramedsngiintoacaotildedt gertisintol thexdapbesrighret2iahpres agiit

invention facilitate_ eas installation to,a wearer's jaw or jaws, .and are
nore conf ortsé‘%ﬁ ‘@%8%&%&%‘“&8%%&9@?4%&5? 8415’1“@\9?"@3%‘??1%%%%@{?" gewhigh the
appl i ances, @kfgpdingetsbRele@ed heGh@athRE 141 @QARMLEL ERUE, b VIR )T the Bgdhe
arches are able to be w dened by use of the present appliance, the need for

extractions Ge8HlCY@ROEER supraded fogndemunk wire k dup'lensd Cagletws wravideciaprovedused
In a greatere}akd Al NenQbmBhbdBld @BSsp attached at a centre portion thereof to the arch wire, The

cantilever portion is able to flex relative to the arch wire 14 to a greater degree, thus allowing

improved sutural movement.

Figure 26 shows a lateral cross-section of a dental appliance 10 when fitted fo an upper
jaw of a patient. Composite filling material can be added onto teeth as indicated by reference
numeral 124 to give greater undercut for retention purposes. This is particularly useful in the
case where there are difficulties in retaining a dental appliance to baby teeth, Composite can
also be applied to teeth (as shown in Figures 28 and 29) to help position the arch wire and also

move teeth, like eye teeth either labially or lingually.

Dental appliances in accordance with examples of the present invention facilitate easy
installation to a wearer's jaw or jaws, and are more comfortable compared to conventional
previously proposed dental appliances, affording the teeth greater freedom to move. Further,
as the arches are able to be widened by use of the present appliance, the need for extractions is
reduced. The arrangement of clasp and arch wire can be used in a greater variety of situations
when compared to previously proposed appliances, and even in cases previously of low
retention. Retention may be improved by widening the base by adjusting the expansion screw

and by trimming the acrylic so that pressure is applied to teeth that need to be moved outward.



when conpared to previously proposed appliances, and even in cases
previously of low retention. Retention nay be inproved by w dening the
base by adjusting the expansion screw and by trinmng the acrylic so that
pressure is applied to teeth that need to be noved outward. 13 The
pressure should be gentle and slow, and the widening allows the teeth to be
realigned with greater freedom Such realignnent can be directed by the
arch wire and by auxiliary wires or spgi-ngs either soldered to the arch
wire or fixed into the acrylic. Slight |ateral expansion of prenolars and
nolars if done correctly allows the pressure on cranial sutures to free up
allowing jaw restriction to ease to varying extents, thus having a
benefi cirgl nRLHEELhAIN B@?ed@@%\ﬁ@@ﬁmﬁ)ﬁﬁ@ &M widthiag allggethd theh no bt reabipeerswithe
nore the eﬂtire body relaxes. Due to the way the acrylic is on, the.inside
and t heganeh frebd@ni Sudnreahignmoentsiadde direetet by ke argbVerg HIPYRWEETY SHES S

achi eve harnony. That is forwards and. back ds i.de,t | nd
own. " LB CabEt PeliEES 1 HedioP s e AR ERAREPEE oY ephChetEl B ten o7

pr oot €., 8l MITla-Off dbACCHRRNSETUANE prealil bf hadldl yulaies enfrevinpgiagng
f orwar d”nmovenent of the lower Jaw, as well as inproved ability of the

pat i ent jaorestriesien hi sdsb ey varping kxand, thos baesg hbendficel gfieeta thpparygous systen.
Manuf acture of the ApPI i anCﬁFI n order to r’rgnuf acture a dental appliance as
descr i bddiedneges thomonthpaens e merPReediTsRedY 18 He patient's jaws are
taken, and nodels of the jaws are nmade fromthese inpressions. It is
desirable for the inpressions and nodels to have a high degree of accuracy
such that th®ueapphd wncteaarylibés orarhefissidaareldhe erchiwiraws|dn thaguisiglewisetp can

effectively. The detail should go right back to, d,jnclude, .the.r st
t eet h. m@ﬁe#nﬁﬁtfﬁ@&ﬁsé‘héCh’?‘@dWW@nbs?mé%%Wa’idﬁénﬁ?i%ﬁ‘dﬁ'ﬁd?jIsgteésggieﬁggs bl e.
When in‘%cegg&gns are taken using al ginate, they

Use of appliances in accordance with examples of the invention can promote
realignment of the wearer's jaws, particularly by encouraging forward movement of the lower

jaw, as well as improved ability of the patient to close his/her mouth and to breathe through the

nose.

Manufacture of the Appliance

In order to manufacture a dental appliance as described above for a patient, impressions
of the patient's jaws are taken, and models of the jaws are made from these impressions. It is
desirable for the impressions and models to have a high degree of accuracy such that the

appliance can be manufactured to fit well and to work effectively.

The detail should go right back to, and include, the rearmost teeth. Lower impressions
reqL;ire as much of the lingual plate as possible. When impressions are taken using alginate, they
must be poured before they dry out. Models can be poured up next day if kept wet. Rubber
impressions also can be good. They give the option of several pours, including study models.
A new type of alginate, cum rubber, may be a problem solver; it is lighter for posting to
laboratories and also less work for the staff. When taking impressions, afier selecting a suitable

tray for supporting the impression material, the loaded impression should be first pressed in



must be poured before they dry out. Mddels can be poured up next day if
kept wet. Rubber inpressions also can be good. They give the option of
several pours, including study nodels. A new type of alginate, cum rubber,
may be a problemsolver; it is lighter for posting to |aboratories and
also less work for the staff. Wen taking inpressions, after selecting a
suitable tray for supporting the inpression material, the |oaded

i npression should be first pressed in -;;L3A backwards. This will avoid
gagging the patient, and also prevent forcing the material to the back of

the throat. Staff should d t t <

| nst r uctishwars. (Fs vaberaif GegEiaR s%w&?@ﬁﬁ WAL (RUTE e BRI i ce
d , 4396,

gQZT/ Zﬂg?)‘a?&? ?%‘%uoat %F faghl?}éd]t %hor a eugg‘e@ﬁgggﬁ{)@él ower jaw

appl i ance which is the basic design. The standard upperj aw appl i ance has
two main variations; with or wthout |abial bow The one without is for

pat i ent sineimectivmedo the Isberfitornr | for aesthetics, do not want any wire to show
inthe front. \Wenever there is a TMJ problem the upper jaw appliance
should be a TMJ standard 3-way type which is expandable in 3 ways so as to
al I ow gf@agﬁére%?@w@'bas;bfde§;§ﬁ§ 8f hSplBQtNand Sorke vadathirse Usnla By ehealatiotatray is

pal ate i ree at the front, then a 2-way type appliance can be used. b)
The outside | abial bowis standard in design but can be nodified and
additions can be made, such as adding little finger springs to nove the
canines into place or putting selective pressure on any teeth. The
retention is by way of C-clasps soldered or |lasered to wire to engage the
teeth. There is also frictional retention fromthe arch wire which can be
ti ghtened or | oosened by adjusting the U-loops. It nmay be necessary to

pl ace conposite buttons on teeth labially or Ilingually to provide adequate
retention. When the retention is good, patient conpliance is better.



If there is a problem it is better to take inpressions again and refit or
remake rather than antagoni se the outcone. The good news is that even if
the patient does not wear this appliance for a long tinme, it can be
refitted quite easily - unlike when using Adans type devices in which the

constant straipheauses W re fatigue and breakage. c) O aggrhbbaSanss are
ith

slightly different and nostly require only an upper appliance w

posterior occlusal planes. A 3-way expansion is required to create as nuch
maxillary gromh as possible. Sonetinmes it is worthwhile to add conposite
to lower nolars to open up the bite and allow the centrals and |laterals to
move forward and encourage an edge-to-edge bite at |east. Basic Records to

Take Before nci ng . Treatnment 1. An Ortho Pantqono Gram (OPG _to | ook, for
any abnor nal %%%gg?mﬁm%gargé@?%ﬁfﬁ YSPHE SOV ap'ﬂ‘ﬁﬁ%%ﬁ] i H5deiie ety The ptandard

fractures et @ppe?javPaiiptipillRgraihwhiveha Al B dsefhdl hinadichf itklohe GA8SS iand
as a standard record. 3. Study nodels - this is the starting point to see
future changé¥ HHEHS Wae Beed4o sk or.doragsilietes, doanas vaahanyhyies ersboe amthediont. s
carried out. wiRnehr A QYR L1, | SEQrY. g

PCT/ A02003/ 001296 - 15 6. %@3}3’ @ﬁ%ﬁ%‘ﬁﬁ?g@%ﬁ%ﬁggégg‘ﬁﬁ%@c,srt,agdwg N
breat hi ng. Agwemhizhns exparsiabledi 2 waysmalanistallowlgemier capkrbl df erepeging tGhgns Bitd ex

i ndicates in Bt | f.the thraat, or sensitivity. 7. It may be
benefi ci al tI%gm"}';lldvrll stéé){’]?%%e |bsaf{r1 c’eﬁﬁpwgg’nh%"’l’]&szd‘éﬁ%%e @pﬁ?‘?ﬁ ,Ca‘bb%ﬁ‘ﬁ‘?é‘ such as
wheat, rye etc, and sugar. Also, thyroid over-stinulating foods such as

chocol at e, cgf &ﬁe sh&ull d he avoided., 8. The range of jaw novenents and
measur enent s2) ARUOHRYS ARG s Mandertin desigrriut e bereodifisg and prsdifiong candbeanadps t .

It is one of sfchas Remle iNEFERE Yrig®lo MMRGhEELANAT HIAR. LAGBLe pGuFEOUL h
openi ng, the easier tghe br e‘%ztet}%:}ignlgg aond heédcapogtur eﬁwi torr]-ﬁl?@gg %oﬁye%algsﬁ,
especi al | y hehtydesds The retention is by way of C-clasps soldered or lasered to wire to engage the teeth.

There is also frictional retention from the arch wire which can be tightened or loosened by
adjusting the U-loops. It may be necessary to place composite buttons on teeth labially or
lingually to provide adequate retention. When the retention is good, patient compliance is better.
If there is a problem, it is better to take impressions again and refit or remake rather than
antagonise the outcome. The good news is that even if the patient does not wear this appliance
for a long time, it can be refitted quite easily - unlike when using Adams type devices in which

the constant strain causes wire fatigue and breakage.

¢) Class IIl cases are slightly different and mostly require only an upper appliance with posterior
occlusal planes. A 3-way expansion is required to create as much maxillary growth as possible.
Sometimes it is worthwhile to add composite to lower molars to open up the bite and allow the

centrals and laterals to move forward and encourage an edge-to-edge bite at least,

Basic Records to Take Before Commencing Treatment

1. An Ortho Pantomo Gram (OPG) to look for any abnormalitics, like teeth missing or
abnormally positioned, or fractures etc.

2. A Cephalogram which can be useful in difficult cases and as a standard record.

3. Study models - this is the starting point to see fufure changes from here.

4. Ensure care 1s taken and hygiene control is carried out.
5

. A thorough nutrition history.



9. Photographic records are very useful to map the progressive change in
structure of the face and full body picture to indicate the posture. 10.
Bl ood tests may be necessary with sonme patients to see endocri ne probl ens.
11. A full health questionnaire is useful in older patients. 12. In TM
cases, a fuldoTukl$:s6uesti onnaire can be done to note sughycendidhRRs as
ear ache; necﬁ stiffness; TMJ pain; TM] joint click; headaches; facial
pai n; ann pain/tingling/ nunbness; neck pain/stiffness; upper back
pai n/stiffness; |ower body pain/stiffiless, and range of notion of the
jaw. 13. Ceonetric analysis of the nodels %p order to line up the | owerjaw
and upperjaw in correct symmetrical position wi thout being influenced by
muscl e contractjon. Appl.iance Adjustnment Tips .Retentiaon can be increased by
ddi ng compodt vhEqt Bl g a0 B Biide i SERAE e RGO deRs P T of
button for ZogRid:pes. @gtdiRx JHiQkdsQh 8RN oCRRMASHL & JIRMiNE, applied to
canines to lift or drawtheminto place. Wres can be sol dered or glued on
with acrylic? bpyhegBenshe teladyaselthagiatien iaaroidstobn Sytey grinsisych s pagpatyertPy
and then the S0 By Ml e LRI 500200 EAMOKIEAE JRLBMAN Sid
springs fron%“fdl%?g%rhg ahgiy}:g sove}ﬁgﬁlglgﬁflﬁoﬁggret%nﬁoon o’fa)tf 28%5131\;/) ianlcgc.i'
Cont r a- i ndi cét TonmngdNgy®sy mor@ading Jpdnrrasirenteo®, amd dbvigiioas. sd mecasuBtraanesf thaygwbe
used in addition to use ?tf' t he \{&) 200.5/.0%239? P /A#J2004/ 1296 %6 h
appl i ance t o°REHREAVETS MHROTS HiTNHRES BPEHUE OT TIPS PRt ‘Sihat'© 'Y
desired. Howgitaing, the edFBiyhe LLASES: BARES p@NLe Wth IREBEBSANY espbbigllpRabiidhen of
uner upt ed cani nes shoul d be determned prior to proclining a |ateral
i nci sor, so ashPEERuGERIgRAE Ney Merdtldo MAp IO HKFTSINE Shpgec B strpnipreph ghe face

and full body picture to indicate the posture.

10. Blood tests may be necessary with some patients to see endocrine problems.

11. A full health guestionnaire is useful in older patients.

12, In TMIJ cases, a full Tufts questionnaire can be done to note such conditions as earache;

neck stiffhess; TMI pain; TMJ joint click; headaches; facial pain; arm pain/tingling/mumbness;

neck pain/stiffness; upper back pain/stiffness; lower body pain/stiffness, and range of motion

of the jaw.
13. Geometric analysis of the models in order to line up the lower jaw and upper jaw in correct

symmetrical position without being influenced by muscle contraction.

Appliance Adjustment Tips

Retention can be increased by adding composite to the lingual or buccal surface to create
an undercut or button for Z springs on the anterior teeth. Composite may be applied to canines

to lift or draw them into place. Wires can be soldered or glued on with acrylic.
Springs should be lightly adjusted frequently, even weekly, and then the results are very
rapid. A button of composite prevents springs from lifting and also helps in the retention of the

appliance.

Contra-indications

Never create pain or too much pressure. Braces may be used in addition to use of the



occl usal bal ancing may be necessary for nore difficult cases. TMJ cases are
very easily corrected with this nethod. Creating space for teeth before
noving themout is also advised. Othodontic changes may require the
appliances to be worn day and ni ght, whereas sone cases can be resol ved

just by nlghpogmﬁﬁlgap The above dental appliances haveppﬁepﬂﬁg@pikbed by
way of exanple only and nodifications are possible within the scope of the
invention. Other features, may al so be added onto the arch wire or base as
required to nove teeth as necessary. Lip bunpers nmay al so be added. Dental
appl i ances according to exanples of the prgsent invention may be used in
the follow ng applications - In the treatnent of sinple and sone conpl ex

ort hodonti c cases S 0 ren bef.ore. t ces.
T oo e E MR ERRTEE by e YRS Gl T R Q6 el
with relief efschigadachest stsirgnFhepositiinlcdvwhdgptediéaaice shoulical@mBintd piorj aw

opening. - In the treatnent of clenching and squeezing the face to
changes in t#ero Wél‘g&eﬂétrﬂaﬂ HEISPrageas B 14nage s 'eaged RAKBPHEIFAL é\ﬁ%dof

mout h breat hbd%ﬂlsQYbalan’{LQE HhYOhd RReIBY bl BoRS IBRENY RS, | BMPQaSL Q&eever}y1 A1y
splint to give relief in cl'enching patterns. - For t1 ghtening up the upper
lip and | oosenienigd vhié teihmethand Creetie spascioe eth befaromoving thareaitt nediso sivissd.eep

apnoea and DEMnEh! Hink ol bl BURROL Wb Sodlal B HURALIFAL 8. AgLN™
bl 2 R Rt A8

for inproved brea e or i ance
nmuscl e forcesmtmmmahpénwgmom@htmndmeQU|de dental developnent, nuscle
function and correct bad habits.

The above dental appliances have been described by way of example only and
modifications are possible within the scope of the invention. Other features, may also be added
onto the arch wire or base as required to move teeth as necessary. Lip bumpers may also be

added.

Dental appliances according to examples of the present invention may be used in the

following applications:

- In the treatment of simple and some complex orthodontic cases, especially for
young children before the use of braces. In some cases braces can be totally
avoided.

- In the treatment of TMJ with relief of headaches and tension, allowing
greater improvement in jaw opening.

- In the treatment of clenching and squeezing the face to allow changes in the
shape of the face, and in some cases changing patterns of mouth breathing by
widening the maxilla as early as is possible.

- As a splint to give relief in clenching pattems.

- For tightening up the upper lip and loosening the chin and neck muscles.

- For the treatment of sleep apnoea and bed wetting or difficult sleeping.

- In the treatment of asthma for improved breathing.

- As an active or passive TMJ appliance to alter muscle forces, to alter growth and
guide dental development, muscle function and correct bad habits.

- As a general retainer to refine and maintain and even complete orthodontic



- As a general retainer to refine and nmaintain and even conplete

ort hodonti c WD 2005/ 032396 PCT/ AU2004/ 001296 -17 treatnent after the
braces are renmoved. - To help to correct asymmetrical jaws to sone degree
and angul ation of the smle |Iline (cant), due to uneven nuscle contraction
of the face.ywhByB8RINY to shrink tonsils and adenoi ds, @RgsiFRLAYSG
breathing. In the treatnent of m graines, headaches, neck problens, RSI,
backaches and leg pain, tinnitus and snoring. This system can al so be used
for people that have mi ssed out on braces or find braces too expensive,
whi ch gives another alternative to fix makecclusion and TMJ problens in a
sinple easy manner. The reference to any prior art in this specification is
not, and should not b S n_.ackn gnent or any form of
suggestion that that g’f“.ta%‘?e%g?‘?‘” *ber rrrasccﬁgljrétr%‘%?he common general know edge
in Australia. -18- THHGeH tvBokdcFisiinhet TNV diNrcdREd AfgulOht 6MEe sniile A

renmovabl e dental appliance haying a base adapted. for. | ocating inside of an
arch of teeth of a vveal’r”@ﬁcaéﬁo‘\{‘&ﬁo ??’ﬁnmuﬁﬁe EOBr Y A YielpE base, an outer

surface of the base b%ﬂﬂp&g% ¥R Gords08 a0k RGds, Md ihptdRBkeafiliid aces  of the
teeth, arranged such that en in use the arch wire extends around an

outer periphery of a Jethedfatmget ofgngraipessheadeches, ek RroflsmsnR el baskarbes ng fee
between the arch wire %ﬂdtiﬁrnﬁls,?%%oﬁﬁ%\f“ ng internmedi ate the set of teeth,
and the dental appliance’i's provided With an expansi on screw for expandi ng

This system can also be used for people that have missed out on braces or find braces
too expensive, which gives another alternative to fix malocclusion and TMJ problems in a

simple casy manner.

The reference {o any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that that prior art forms part of the common general

knowledge in Australia.



t he base, wherein the arch wire extends from one side posterior portion of
the base to the other side posterior portion of the base for contact with
outer surfaces of the set of teeth along an outside of the arch of teeth,
and the arch wire exits the posterior porifi-ons on each side of the base at
| ocations spaced fromthe arch of teeth, the arch wire extending fromthe
posterior portions indirectly, generally rearwardly and outwardly rel ative

to the wearer TW@@MIMSSDEWN@Tweelm@mﬂbmt@ﬁé*AS PoPEBWy@Ortions of wire
on each side of the ase sO0 as t portions of
wi re between the base and the set of teeth t hereby pronoting limted
movenment of the arc I t he ase when t he dent aI appl I ance
is in use. 2. A den'tﬁa@ Apht t{f%nogee t%! aéﬁ?ﬂ%@d ?W”@I%%rﬂsf adprledi toriAgatingnt al

appl i ance is pnsité@fdnvarch of tSethesf @%ﬁé@'ﬂéﬁé’rﬁu BATH%h TRENARSIBY t8Tthe %g%gr gi ng
the maxilla of the wearer in left, right and anterior directions rée ve

to the wear er 8NPV gatiace ohfs ?%ﬁﬁ:@e&@ i uned fon cohtichnwith inher giaddie
ent al i ance
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as clained in claim

arch wire extendsuteontsriphensloy f semos thefwearkPs teéttﬂ%zﬁhoﬁéethtétﬁoﬁﬁéﬁio%” of
| eft side of e arch,

e Y R LN R A
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; the base,

j wherein the arch wire extends from one side posterior portion of the

5 base to the other side posterior portion of the -base for contact with outer

surfaces of the set of teeth along an outside of the arch of teeth, and the

arch wire exits the posterior portions on each side of the base at locations '
spaced from the arch of teeth, the arch wire extending from the posterior

portions indirectly, generally rearwardly and outwardly relative to the wearer

when in situ, to the set of teeth in bent portions of wire on each side of the

base so as to allow flexure of the bent portions of wire between the base

and the set of teeth, thereby promoting limited movement of the arch wire

relative to the base when the dental appliance is in use.

2. A dental appliance as claimed in claim 1, wherein the dental
appliance is provided with a 3-way expansion screw mechanism for
enlarging the maxilla of the wearer in left, right and anterior directions

relative to the wearer.

3. A dental appliance as claimed in claim 1, wherein the dental

appliance is for an upper jaw of the wearer.

4. A dental appliance as claimed in claim 3, wherein, when the

dental appliance is in use, the arch wire extends continuously from a left



right side of the arch to a right side posterior portion of the base,
relative to the wearer. 5. A dental appliance as clained in claim1,
wherein the arch wire incorporates four Ul oops. 6. A dental appliance as
claimed in claiml1, wherein the arch wireygis provided with one or nore
C-clasps. 7. A dental appliance as clainmed in claim®6, wherein at |east one
of the GC-clasps is coupled to the arch wire at only one end portion of the

T b BB NS R eeAREEE LS,
wherein the Big e alfeieS 27h, ﬁiﬂv@hﬂg?ra{@hfyeﬂ'@ aneidd Qeft Asidensekhanabih ance

as clainmed in claim8, wherein the bite plfane is a posterior bite plane.
11. A dent al rigbpvaranetras the aiutgdei fiortl aide of thiearehnrearwsadly siode the

posterior portiaon the arch w,re extends. within the base t e..expapsi on
screw so as LHFES Hig té,%gtvﬁl'hq Ay @nd mwardlyrbehmd a SostePJOF ?ootﬁ SR
right side of the arch to a right side posterior portion of the base, relative to

the wearer.

5. A dental appliance as claimed in claim 1, wherein the arch wire

incorporates four U-loops.

B. A dental appliance as claimed in claim 1, wherein the arch wire is

provided with one or more C-clasps.

7. A dental appliance as claimed in claim 6, wherein at least one of the

C-clasps is coupled to the arch wire at only one end portion of the C-clasp.

8. A dental appliance as claimed in claim 1, wherein the base is

provided with a bite plane.

9. A dental appliance as claimed in claim 8, wherein the bite plane is an

anterior bite plane.

10. A dental appliance as claimed in claim 8, wherein the bite plane is a

posterior bite plane.

11. A dental appliance as claimed in claim 1, wherein at each side
posterior portion the arch wire extends within the base to the expansion

screw so as to form a closed circuit.



