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ORTHODONTI C BRACKET W TH MESI AL AND DI STAL TIE W NG
UNDERCUTS FI ELD OF THE | NVENTI ON The present invention

WO edoaes1¢ o an ort hodontic appliance. Mre parpCT862005/900107
the present invention relates to an inprovenent to a
configuration of an ort hodontl ¢ appliance wth an
integrated built body and base design to maxi m ze the
advant ages of the injection nolding manuf acturi ng

R EEBR Ry HERECRI Nippeirebor oDl B ffpfipcurs

of crooked teeth and to nove theminto an aest hetl c,
functional and harm)ni ous position in relation to t he
rest of the face. is known to a person skilled in
Mbonded ort hodontic appliance
typically consist of a plurality of orthodontic
brackets and tubes, archwires and ligature wires or
rings. An orthodontic bracket typically conprises of a

body pRet gPébe?ﬁdln%eﬁﬁ’é? r%ﬂitéé% aﬂ‘%rﬁ%nﬂ@rhbﬁlﬂance More

further nprises of archwire slot for receiving an

g%ﬁ@lg\r’&&{ysthggﬁeg?ﬁl i éaﬁtloWrF?ert?é & aW' |ﬁlrg»?oﬁrﬂéﬁtcﬁa' epgor?flq:uratlon

tac tonme

rings to ure the archwire . to . e.

b Al stodontinppliaes B teGialan ROUERedY Agd Haspdiasion to
shaped gener al I%/ to conformto the m)rphol ogy of a
meximizehe @dvaptager of the injecligaunalding merutasiuring presess.
nost wi dely used bracket

BACKGROUND OF THE INVENTION

Orthodontic is a branch of dentistry, which involves the re-arrangement
of crooked teeth and to move them into an aesthetic, functional and

harmonious position in relation to the rest of the face.

It is known to a person skilled in the present art that bonded
orthodontic appliance typically consist of a plurality of orthodontic brackets
and tubes, archwires and ligature wires or rings. An orthodontic bracket
typically comprises of a body portion and a base portion. The body portion
further comprises of archwire slot for receiving an arch wire and a plurality of
tie wings projecting outwardly for attaching ligature wires or elastomeric rings
to secure the archwire to the bracket. The base portion further comprises of a
tooth-abutting surface shaped generally to conform to the morphology of a

tooth.
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design. This is mainly because of its ability to allow
better rotational and angul ati on control when said

whemsket’s6 are i n use. However, the increased wWdt/RGmN5/000107

the twin edgew se brackets have resulted in a decrease
in the interbracket distance.2This has further
resulted in a decrease in the flexibility of the arch
wire used thereto especially at the initial stage of
the treatnment. This has al so known to increase the
force applied onto the tooth during the treatnent,

which may be painful to a patient. Mst edgew se sIo

nave Surtegly- e doSuiss apkaIe A8 P midal uspabracket
corners. Especially for ceram c brackets, this feature
Ideaigs. tThis e mainlli bgcatise lof iteeabllity to allow Wettes rotational and
agai nst the corners during the initial stages of the

tahgalatient comtn what shid@ragketasiradh eerHandiary ale ihéreased
is al so known that rounding the nesial" and di stal slot

GRARSSSth thin bH \ﬁ%%%f&'&ﬁel%fra tl‘e‘é eGP 3%&85% rhthe inter-

di st ance as wel as reduce t bi n I ng e f ect

Ak Pt EF"ES g or B P el of oS0 BT e Pty ofthe

can result ip a reduct| e effectiveness of
é‘ffghwgﬁi“@ﬁdégﬁﬁt% espegia %akﬂ@v\!ﬁ'tlag {égﬁeﬁ’f&lﬁ tgatmegty Tihis has
the art that ceram c brackets can be bonded to the

atsst knawn tainsregsesthentarce mppiiechpnter thesiotin dueing iteaiireatment,
or a conbination of both. The base designs for

e/hich malylbe painbful ted padieati cbr ackets are sinpler and
depends on the application of the chem cal agent

Most edgewise slots have a right-angled or angular mesial and distal
slot corners. Especially for ceramic brackets, this feature leads to the binding

of the metallic arch wires against the corners during the initial stages of the

treatment when slot line up has not been achieved.

It is also known that rounding the mesial and distal slot corners will
increase the effective inter-bracket distance as well as reduce the binding
effect of the archwires against the corners during treatment. However,
rounding the mesial and distal slot corners can result in a reduction in the

effectiveness of angulation control.

It is known to a person skilled in the art that ceramic brackets can be
bonded to the tooth surface by either chemical or mechanical means or a

combination of both. The base designs for chemically retained ceramic
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such as silane to achieve the chem cal retention
requi red therein. The base design for a nechanically

WO edoajopwsde cer am ¢ bracket is nore conpli cat ed. P/HSGZINS/000107

nmet hods of incorporating retentive features on the
bracket base have been used h&reto. However, nost of
t hese nethods require sone formof secondary process
after the ceramic bracket is created in order to

nodi fy the base to at of a em cally or .
Ressisels i o PBr ek Athetls SnahEBification Bfdne ichemia agent
of the secondary processes are el aborate and adds

sughias silane tp aghieve the shegticatdgtandionueddiied tbetaineThe base
spent therein. Sone of the said bases nmay even becone

desimohéat dumechanicsllyc satairedfcerarint beatket Newnose momplicated.
exanpl es of orthodontic appliances in the prior art as

NRitous tREthals ¢ ivsdrporaking derepitive eshtdrdLoh Yhe bfadRet Bate have
5, 238, 403 teaches an inproved orthodontic appliance of

t, ) et edgew se type in which a pair of
logggedgegp%rtéﬁgrackets are affixed to a pad nenber

adapted for attachnent to the surface of a tooth, each
of the brackets including a base portion resting

agai nst the pad nenber, uppe nd | ower win ortjons

pr oj eﬁQW@’%uW&fytth@nﬁfq{éocg%éﬁqwfﬁ SO %ﬂ apf secondary
outwardly opening sl ot of predeterm ned hei ght between
phecassaiter dinel ceraneic biacket i etciater inf ender tacwiodifidhahase to that
arch wire in cooperation therewith, theheight of the

af ehcvérnizally o imvectanidally retaineg baket Itds ise kabwnbibat gnost of

greater than
the secondary processes are elaborate and adds significantly to the cost of
manufacturing and time spent therein. Some of the said bases may even

become detached during the course of treatment.

Now, some examples of orthodontic appliances in the prior art as

mentioned above would be described briefly.

US Patent 5,238,403 teaches an improved orthodontic appliance of the
twin bracket edgewise type in which a pair of spaced apart brackets are
affixed to a pad member adapted for attachment to the surface of a tooth,
each of the brackets including a base portion resting against the pad member,
upper and lower wing portions projecting outwardly from the base portion and
an outwardly opening slot of predetermined height between the upper and

lower wing portions for receiving an arch wire in cooperation therewith, the
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the arch wre receiving slot of the other. US Patent
5,067,897 teaches a twn tie wing orthodontic bracket

whanwsog7ae pai r of substantially parall el spaceBCT/5€2005/000107

wi ngs extending froma base g‘frti on adapted to be
attached to a tooth, and a hdtizontal ly opening

buccol abi ally extending arch wire slot and cut outs at
the nmesial and distal sides of the bracket at the arch

Heldh B R Mg RGBT RS R kS R gl then
f the arch wiire an O(igcre ses the force the arch wire
g’% ‘Hﬁetrﬁ%e'wf‘gédégt tent 4,531 ,91 1 teaches

a conbi nation single/twin edgew se orthodontic bracket
incorporating twn tie wings to pronote twin |ligating
capability and over-rotation capability, and al so

i ncor I8 dRategt B)067\887 niedichts & etvlin oie afingi 6gheédontic bracket
bracket width that defines a precision arch wire sl ot

h@(nnbeéBb#'df%u%@ta‘?ﬂﬁ%ﬁﬁéll@f §hacid e ngﬁ§6§d§ﬁ g Pfiom a base

crosS sectional configuration to pronote ort

EBF‘%W%H%B%%QOLE?@@% iqagééﬁ%iﬁd%n&é %?ﬁégtia%sopenmg
f

RiPEIapBl SHiendhho A8 wBaSkh g st B e %@aai #g disal

they traverse each tie wing nesially and distall

pidei el they bragket datete archr Wiret slot emdcthe byccolahia face which

relief grooves cooperate with the central bracket
fereases the pderbrackebalistahte sindetherelsys imoreaded tiee range of the
advant ages of

arch wire and decreases the force the arch wire exerts on the brackets.

US Patent 4,531,911 teaches a combination single/twin edgewise
orthodontic bracket incorporating twin tie wings to promote twin ligating
capability and over-rotation capability, and also incorporating an intermediate
section of single bracket width that defines a precision arch wire slot for
receiving an edgewise arch wire of rectangular cross sectional configuration
to promote orthodontic treatment with the edgewise orthodontic technique.
Relief grooves between the upper and lower tie wings extend outwardly from
the ends of the precision arch wire slot and are relieved in both width and
depth as they traverse each tie wing mesially and distally to provide for
efficient over-rotation control. The relief grooves cooperate with the central
bracket section to permit the fullest expression of the advantages of
interbracket width. The single/twin tying, bracket features may be employed in

a wide variety of bracket structures including "T" brackets, which
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i nterbracket width. The single/twin tying, bracket
features may be enployed in a wide variety of bracket

wa@reoaoe4Ties i ncluding "T" brackets, whi chacconmP@OsG®05/000107

| oops nore conveniently while preserving the

advant ages pronoted by spaceo6 ligating tie w ngs.
Transverse ligature slots forned in the proxi mal edges
or ends of the bracket permt application of efficient
far vegtors to the edgew se.arch.wre even en _the
SRR RS Bpbf bl i ERYT ! SRS bRty e atvantages
opti mum seating of the arch wire wwthin its slot. US
PERrBAtedLs spacEhligatingHiss wingse f FRNSVEEE ligathiengloks tasmed)in the
material using a liquid |ayer of acidic, non-hazy

proximal edgesi orgesds wifitbe kracketi pemgjt sypiplicatinn af 1efficient force
fully hydrol ysed organo functional silanol, water, and
vetters ke tiad @@P@Wiw akah aire @envehen thBeareRNPies isldtds severely
contain a sufficiently | ow amount of silanol and

gH%ﬁ!afédEfH mirﬁéiafbr@mmtséaﬁﬁg 8Pingeateh %ﬂﬂa fithh iiLsiBRv e

rimng strength 1n excess of the cohesive strength

of dental porcelain after storage of the solution at
roomtenperature for at |east about 45 days. US Patent

ot cbRn PatsTich 87 aRd (eaaMY AGPRRAC tr i B Here guaterial

can be controlled by applying a |ayer of organic

psingt a liméd dayeroal gsidiesreen-bazy siapeli pamingisolution containing
application of a silane coupling agent to the base
subdtantallyf fudlybhydrodisedndrgane fymgetioalt sitemalf wateQrgahivolatile
paint to the entire or a portion of the sil ane

8RVAbI AIk&tBABsoRMRR THREOMPBSItiSAs CHBRI & AFhashiPlowsamount
applied to the base surface of

of silanol and sufficiently high amounts of solvent and acid to have a priming
strength in excess of the cohesive strength of dental porcelain after storage of

the solution at room temperature for at least about 45 days.

US Patent 5,269,680 teaches a method of bonding ceramic brackets to
teeth using silane coupling where the bond strength can be controlled by
applying a layer of organic paint. The method as described comprises the
application of a silane coupling agent to the base surface of a bracket and the
application of an organic paint to the entire or a portion of the silane coupling
agent such that when an organic adhesive is applied to the base surface of
the bracket, the organic paint would partially shield the silane coupling and
thereby lowering the bond strength. The organic paint can be applied in

different configurations to the silane-coupling agent on the base surface of the
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t he bracket, the organic paint would partially shield
the silane coupling and thereby | owering the bond

wa@reoshgt’ne The organi c paint can be applied i nPCT/SG2005/000107

di fferent configurations to the silane-coupling agent
on the base surface of thebrd&ket in such that the
bond strength is decreased only over selected areas of
t he base surface. US Patent 5, 256,062 teaches a dental

ragket whi,.c nises .of non- netal l,i ¢, bracket
BAHETIn $00 e AR shECs g 5o B agey s pidSelected areas
alumnpa. To this non-netallic bracket there is bound a
&f imbasessuifac® netallic foil mesh base pad which is
adhesively connected to the dental bracket body. The
foil mesh pad can thereafter be bound to the tooth
usi ng typical adhesives, and w thout worrying of

bondi IS PatettBN86062ae3ehtS aedemtal Bracked Whic®'comprises of a
crystalline brackets. This patent also teaches that if

ﬁ%ﬁi-rﬁéﬁllf&;lf‘faew ‘@gﬁg{%rﬁbﬁi%rﬁsé ftr%hgﬁéﬁe‘?ﬁd; stalline alumina.

aesthetically ple to obtain furt aes

[ 1 i | ce.. tent. 5 098, 288 ches

TRl duieBilic BB HIgE & bHAT e ot ol Beldffs Rfimesh

eram ¢, bracket body. Fail ur t the pol ycarhonate .
Base Paddvich iz adhgsiipy oniiesied to thi dantal Brackgt body. The foil
treatment. US Patent 5, 108,285 teaches a base and a
mashopad randkenegftar beskounst taathestanith ¢ising typitahieidbesives, and
bracket to provide nmechanical retention between the
hithole twemnyging hef tlmmiding oot rdgbdnlbihgorassivelatadywltR ceramic or
debonded by the failure of
crystalline brackets. This patent also teaches that if desired one can make the
stainless steel pad aesthetically pleasing, to obtain further aesthetic benefits

from this device.

US Patent 5,098,288 teaches the attachment of a polycarbonate mesh
base to the ceramic bracket body. Failure at the polycarbonate mesh and

bracket body is known to occur during treatment.

US Patent 5,108,285 teaches a base and a method of making a base
for a ceramic orthodontic bracket to provide mechanical retention between the
bracket and the tooth so that the bracket may be debonded by the failure of
the mechanical bond at the bracket/bond interface when the shear strength of
the bond is exceeded. The bracket-bonding base includes a glass frit fired to
the tooth attaching side of the bracket and layer of textured aluminium oxide

fired to the frit. The method of making the bonding base includes controlled
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t he nechani cal bond at the bracket/bond interface when
the shear strength of the bond is exceeded. The

whe@sket’abondi ng base includes a glass frit fiPEdSGm05/000107

the tooth attaching side of the bracket and |ayer of
textured al umniumoxide fired to the frit. The method
of maki ng the bondi ng base i ncl udes
control | edpreparation of a glass ceramc glaze (frit)

have a coefflci f thernal, expansi on_ sl ght|
Pledttfiaf dra e BRlerde g i R IRVeC Bttt it thermal
gl aze to the bracket base. Thereafter, a proper firing
sxparsien slighthsiess then Matnf dhe bragket andi anplication phie glaze to
ceramic. A specially prepared textured substance is
thee bragket ibeget dhereafter,na grrepercirirgrisequénee trandfarms the glaze
bracket is again fired under controlled conditions in

intder sihteréd gtasshseramid. W speciaibsprpatedvidiuiddes Pséartoe is then
US patent 5,439,379 teaches an orthodontic bracket

gEgﬁed ) Gfﬁ@cg?ﬁﬁ%d lc8farAict %HQE@ ahd Pr?]ée’ ‘r?)trécﬂ&tiig Saeg(;ﬁtﬁi?ifigéd under

di stal sections toward each ot In resp

Bl B indi i bset € BhE MR B SR R taze.

sections are discrete and spaced apart from each
other, or alternatively integrally joined by a
relatively thin web that bends and optionall

1 act WSB2lenb S, 43T tershen amorhpdenta bracket that lisdebonded

liner interconnects the nmesial and distal sections and
frohmactestts by pivglimeitdanesial and distabseactioris. tovard each other in
pliers-1ike debonding tool includes jaws with stops

fe¥pekctive tares abwut! 4 nesidtal depdréneé HagasiaeRdihgOi BhReocclusal-
jaws with the nesial and distal sides of the bracket,

bghaf diteclibf. Fh¥Ohel Yndt BRtdESdbn@ ste9liRbRkle and spaced

apart from each other, or alternatively integrally joined by a relatively thin web
that bends and optionally fractures upon debonding. A metallic arch wire slot
liner interconnects the mesial and distal sections and enhances sliding
mechanics of the bracket. A pliers-like debonding tool includes jaws with
stops for limiting the lingual depth of engagement of the jaws with the mesiai
and distal sides of the bracket, to facilitate pivoting of the mesial and distal
sections during debonding. However, the disadvantage of such configuration
is that the thin web between the mesial and distal section does not break
reliably when required, and it is also known to break prematurely during

treatment.

US Patents 5,066,225 and 5,109,586 teach a method of manufacturing

an orthodontic bracket from crystalline alumina, preferably crystalline alpha-
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sections during debondi ng. However, the di sadvant age
of such configuration is that the thin web between the

wore®sad47ad di stal section does not break rel i BGI/yGHOHM0107

required, and it is also known to break prematurely
during treatnment. US Patents % 066, 225 and 5, 109, 586
teach a nethod of manufacturing an orthodontic bracket
fromcrystalline alum na, preferably crystalline

alphaal ina. The bracket conprises bage nenber fo
FERRR: 1l BaatGarmitines abatmiiaintor aioenan dy apaf and a

t he base nenber. The body merrber i ncl udes wal I s that

cherdly Teembes extending f@fﬂ)ﬂ\ﬁsba%@%b% Toenpedy gember includes

crystalline alum na. The bracket has sufficient

stallsrthahdefinevan lesclamdrengnooaé. The suailla gohprisescriystadineealumina.
by an arch wire. This nethod enpl oys the extrusion

tRehbragiet ohadr aghicibhostrangth b swithstapde folitaldtdrduig forces
or mlling of the product to achieve the final formof

r@?ﬁggagg%qg%ﬂc \bf@ckets. However, the extrusion

ing/mlling usuaIIy results in sharp
edges and corners as well as stress concentration
within the bracket body and base. Therefore, as
ment i aned earlier, nost of the. above nmentioned net hods

r equi r@'ssm\%hP@rQﬂ‘BIP%éE%rﬁi‘gPﬁ'%‘r iqugr PbPrediction and this
ceram c bracket is created to nodify the base to that
dollcwerk by glding loy midlingi efetiebproguct to iashigivedheritned fomatof the
nost of the secondary processes are el aborate and adds
siripodbnibarbragkéts. However, the extrusion method and griding/milling
usually results in sharp edges and corners as well as stress concentration

within the bracket body and base.

Therefore, as mentioned earlier, most of the above mentioned methods
require some form of secondary process after the ceramic bracket is created
to modify the base to that of a mechanically retained base. It is also known
that most of the secondary processes are elaborate and adds significantly to
the cost of manufacturing and time spent therein. Some of the said bases may

even become detached during the course of treatment.

Any discussion of documents, devices, acts or knowledge in this
specification is included to explain the context of the invention. It should not
be taken as an admission that any of the material forms a part of the prior art
base or the common general knowledge in the relevant art in Singapore or

elsewhere on or before the priority date of the disclosure and claims herein."
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the cost of manufacturing and tinme spent therein. Sone
of the said bases may even becone detached during the

weowsset7od treatnent. Any di scussion of docunePtBSG2005/000107

devi ces, acts or know edge in this specification is
included to explain the context of the invention. It
shoul d not be taken as an adm ssion that any of the
material forms a part of the prior art base or the

N eral n % in
ARt 2 1 B BE e B abnlafich %‘%‘%qﬁ%ﬁ%er&atoé these
of the dlsclosure and cl ai ns hergi st atenent s
secupenisds based gn thedplosmatian @aﬁll%@e {Q th%@pelm Afd dees not
t hese docunents is based on the information avail able
constitateappy i askiissian dasi de the coreeshusst of theadatesdnr contemts of
as to the correctness of the dates or contents of
thwsedsenerst s. In light of the above, it is an
obj ective of the present invention to overcone or
reduce the above nentioned di sadvant ages by
i ntroduci ng an i nproved orthodontic appliance in which

sai d i npe t t | e | .

ori m METERG 28, BRSO ke i ok Ee & R ReSlcimvention o
and costly secondary, processes er to a

RueIRNIS 51 TSR WP BRBLS TenianerbuRaivemases ik miogiicing an
of the present invention to allow the use of standard
iropeivad arthogiontic appliancehin whishasaid dnpeatedi erghagdandicaanpliance
thus elimnating the use of chem cal bondi ng and
ideapableeof aliminatirg ehebdratealabonir idédnsing, niimeheomsumhing and
bonded materi al .

costly secondary processes in order to achieve a mechanical bonding base. It

—HD

is yet another objective of the present invention to allow the use of standard
bonding materials for the mechanical bonding base and thus eliminating the
use of chemical bonding and thereafter avoiding the hazard of debonding

chemical bonded material.

It is also the objective of the present invention to introduce and
combine both the curved or rounded mesial and distal edges of the archwire
slot with the new feature of mesial and distal tie wing undercuts. This is to
overcome the loss of effectiveness of angulation control as a result of the
increase in effective inter-bracket distance from the curved or rounded mesial

and distal edges of the archwire slot.
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It is also the objective of the present invention to
i ntroduce and conbi ne both the curved or rounded

wore®sad47ad di stal edges of the archwire sl ot PET/RGL0&000107

new feature of nesial and di %bal tie wi ng undercuts.
This is to overcone the | oss '0f effectiveness of
angul ation control as a result of the increase in
effective inter-bracket distance fromthe curved or

: j s edges of the archwire
S . | ON The present invention
relates to an i nprovenent to an orthodontic appliance
conprising of a bracket, which further includes a base
porti dhe Araseal iRventiopnrelatesnt R§ Mpievemenbdeean orthodontic
portion. Said inproved orthodontic appliance conprises
appbandeu camprigingf ofea deraclkatd whiche furttiert ineludiea gs baSai gbrtion, a
ort hodonti c appliance al so includes an archwi re sl ot

dody asadtiohi éﬂbnéﬂ_ngt fremd thd &yalen partidnu rsaidl tvnbved orthodontic
channel s is provided therein on the bottom surface of

. o p I o I « | . .
PRI, EORPHSEs Ba AU M SRS T BT, &, s fings. Said
rovi.d [ ctively to forma continuous undercut
BHEKHERE: RPRRTE ¥Rb)iobPabRiAm pfiiie, HeT e A1 Rfict siot and
undercut s T@g lyrality. of edges as nentioned earlier
Wheseife Pliraliy g, chanaels is Payisted thegeigpy dhe Segemysuriace of
an incisal edge. Said edges are integrally nounted to
thecoibagoniiscapplianca lasdtwhergimgsnasisl tisvving Lirdevicutandddistal
are integrally nounted to the base portion in a manner
tibawingt uedéreati are provided yregpestiviehotod form a continuous undercut

channels with an incisal and a gingival tie wing undercuts.

The plurality of edges as mentioned earlier is a mesial edge, a distal
edge, a gingival edge and an incisal edge. Said edges are integrally mounted
to the body section. The tie wings are twin tie wings and are integrally
mounted to the base portion in a manner that it extends outwardly away from
the base portion. Each of the said tie wings is positioned parallel and spaced

apart from one another.

The archwire slot is provided at the body section and wherein said
archwire slot is generally extended from one tie wing and projects to the other
tie wing. According to the present invention the archwire slot is positioned
perpendicular to the mesial and distal edges. Said archwire slot further

includes a mesial end and a distal end.
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t he base portion. Each of the said tie wings is
positioned parall el and spaced apart from one another.

wab@savehei re slot is provided at the body seckCDSGZNS000107

wherein said archwire slot i 1generally ext ended from
one tie wing and projects to 'tthe other tie w ng.
According to the present invention the archwire sl ot
is positioned perpendicular to the nesial and distal
edges. Said archwire slot further includes a nesial
end and a distal end.The vertical slot according to

the cyrrent |nven ion i i ded at, the hody section

and | hgouertipah skt Bgbaichly s GURENE iTentics s miovided at the
archwire slot. The vertical slot is a closed channel
hedyisechantand isi pesitioned exiendingy pemendimiarEecthecarchivire slot.
tie wings further includes a nesial tie w ng undercut

dihe \eeriicad tsbdt i$ aeclogedgchantet and is pantlg diiddeat in.théb@dy section.
gi ngi val edge and the incisal edge further include a
gingival tie wing undercut and an incisal tie w ng
undercut respectively, and wherein all the undercuts

are d cﬂrkﬁqhé"'tﬁer\uﬂﬁg Ffuﬁl?’éﬁh@lgl{igg E r'n%%%l ?i@%\nﬂp q{ndgrcut and a

generally concave | H configurati
i r ov d t o .connect mesi

sl e o Rub e Pisia, HR0RGh AlaEercbing: indeal edge

whil st the distal tie wing undercut is provided to
Buthesdnciude yiodgiyal é@gwwunfiﬁ@m REOdsan iRcisRl tieowing: aindercut
anot her continuous joint. According to the present
respectively, ahd wherein afl theeundescals amedddsighadl with deep cutting

portions and are generally concave in configuration.

The mesial tie wing undercut is provided to connect the mesial edge to
the gingival edge to create a continuous joint whilst the distal tie wing
undercut is provided to connect the distal edge and the incisal edge to create

another continuous joint.

According to the present invention the edges of the mesial and distal
are either rounded or curved. Also, according to the present invention
wherein the archwire slot is provided with rounded or curved mesial and distal

corners.

The earlier mentioned channels are designed to have a tapered portion
at the end approximate to a tooth surface thus creating a required undercut

for mechanical bonding. According to the present invention, said orthodontic
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are either rounded or curved. Al so, according to the
present invention wherein the archwire slot is

w@e@gioghieds wi t h rounded or curved nesial and di BEEEG2005/000107

corners. The earlier nentiongg channel s are desi gned
to have a tapered portion at '¢he end approximte to a
tooth surface thus creating a required undercut for
nmechani cal bondi ng. According to the present

i_nvention, sai rthodaont i | iance is.manufactured .
PNt Bim Rl iacRib TR SPir Rl A <R S diB AR Bk, i  single
i.njection nolding process. ther aspects and preferred
HYBeliansmelding|PER9eSSed in the specification and / or
defined in the appended clainms, formng a part of the
description of the invention. Further scope of
applicability of the present invention wl!| becone

appar @thef agpedtdandgirafdrasti dssauts Riré @isdids&rhin the specification
herei nafter. However, it should be understood that the

;aﬁgafi dregeiscin el g@oéénnaggscasm, ifS%rﬁ%?r@lp%ﬂ’ offpie! @escgpteion of

ndi cating preferr di ment's he I nventi on,

[V y of illustration only, since various
%%ﬁlgggy%% nodi fications within the spirit and scope

of the invention will beconme apparent to those skilled
inthe art fromthis detail ed description. BRI EF

DESCRI PTI ON OF THE DRAW NGS Further disclosure,

obj ecFyrthae \ssapagek applicabiliy cafsthsr présensr wention will become

apparent from the detailed description given hereinafter. However, it should
be understood that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications within the spirit and
scope of the invention will become apparent to those skilled in the art from

this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Further disclosure, objects, advantages and aspects of the presént
application may be better understood by those skilled in the relevant art by
reference to the following description of preferred embodiments taken in
conjunction with the accompanying drawings, which are given by way of
illustration only, and thus are not limitative of the present invention, and in

which:
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application may be better understood by those skilled
in the relevant art by reference to the follow ng

waele®sndgté on of preferred enbodi nents taken i nPCT/SG2005/000107

conjunction with the acconpanyi ng draw ngs, which are
given by way of illustrati on1énly, and thus are not
limtative of the present invention, and in

whi ch: Figure 1 shows a plan view of an inproved

ort hodont i [ t, Figure 2 shows tLom vi ew, of
Che  of HRd S Riagt Vel fibrored o pteme st 5
shows a perspective view of the orthodontic bracket. as
shown in Figure 1; Figure 4 shows a side view of the
orthodontic bracket as shown in Figure 1; Figure 5
shows Figuse IZ2shews spkotiomeviewent the artteodontindoacketcas shown in
bracket as shown in Figure 3; and Figure 6 shows
Figpirber, si de view of the orthodontic bracket as shown
in Figure 4. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present invention will be described in relation to the
acconpanyi ng draw ngs, which would assist in

P A A N S

t o_descri be the bracket
in Figure 1;

Figure 4 shows a side view of the orthodontic bracket as shown in

Figure 1;

Figure 5 shows another perspective view of the orthodontic bracket as

shown in Figure 3; and

Figure 6 shows another side view of the orthodontic bracket as shown

in Figure 4.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be described in relation to the accompanying
drawings, which would assist in illustrating various features of the present
invention. It should be understood that the terms used to describe the bracket
herein would be in reference to the positioning of the structure when the said

bracket is installed on the tooth of an orthodontic patient. It should also be
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herein would be in reference to the positioning of the
structure when the said bracket is installed on the

W0 ewsl9iic an orthodontic patient. It shoul d al BOI/SG2005/000107

beappreci ated that the principles of the present

i nvention discussed herein miﬂ be applicable to a
variety of types of edgew se brackets for the upper
and | ower jaws, including brackets made of different

Tptecied Ratie phalBh o foe Rl ifisrtBhdiitaitesa Herein may

referred as a bracket (10) is best illustrated in
PegapRrlicablerte apyarigtitof (typgs o slgevdse drackeaiander ey tpper and
(12) as shown in Figures 1 to 4. In order to

fawel javes, éneadingobragkstsr ingidegoft tiffeperdsmateriates eandi with varying
sone assunptions are made herein. It is assuned that

idegrddsastetquelaid/esand@ation.n Figures 1 to 4 is a |ower
right central incisor bracket. The term | ower right

central incisor bracket is a standard term used by
orthodontics and therefore no further definition S
requr Base n t.he assu nt on

car i dp B@ﬁ&i‘gi’i"ﬁnﬁ‘é gl (‘iSSre Tiai ﬁ‘e’?""i"iﬁ%‘i (g best
a nesi a edge a dl sta 16), I ngi val
diystratergin Eiwr%@ lf i%raick%tig@(mpnaﬂﬁr @fh@r%aiss Raifien (12) as
said twin tie wings (22a, 22b) are provided to a body
sbownan Kiguiesot te He Ibasdeptsr facilitatelegse shdeserikimg the present
W ngs (22a, 22b) are configured and designed in such a

irvention! Sermetdssymptions xre node hatahar it isyassumyed tHamthé ®racket
base portion (12) of the bracket ( 10). Each of the

ig(g)g%% 'sggiﬁi?iﬁfsi;ié gnl%gné @g E‘DO {sag fioﬁl@ﬁ righP eeAtrarhisbe bradidt. The
term lower right central incisor bracket is a standard term used by
orthodontics and therefore no further definition is required. Based on the
assumption as mentioned earlier, generally said bracket (10) further includes
a mesial edge (14), a distal edge (16), a gingival edge (18) and an incisal
edge (20). Further to this, said twin tie wings (22a, 22b) are provided to a
body section (24) of the base portion (12). Said twin tie wings (22a, 22b) are
configured and designed in such a manner that they are extended outwardly

away from the base portion (12) of the bracket (10). Each of the said tie wings

(22a, 22b) are positioned parallel and spaced apart form one another.

An archwire slot (26) is provided at the body section (24) of the present
invention in such that said archwire slot (26) generally is extended from the tie
wing (22a) and projects to the tie wing (22b) as shown in Figure 4. In order to

further clarify, the manner said archwire slot (26) is positioned, reference is
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An archwire slot (26) is provided at the body section
(24) of the present invention in such that said

wae@bhnd47eé6 sl ot (26) generally is extended fronmP@TI8G2008000107

wi ng (22a) and projects to thﬁ tie wng (22b) as shown
in Figure 4. In order to furffer cl arify, the manner
said archwire slot (26) is positioned, reference
ismade to Figures 1 and 3 wherein said archwi re sl ot

0 0. FEATRE L ol o 90R PR e
Pomprifiaiar wmﬁ%ééerﬁéo% AteaoRuasarl edas (b8) cadaial edge
distal end (30). It would be understood that the

(eicn eachl tlezmylgl(EZa,oZ‘%h)eEUﬂhet teethimsiaid aechydrq sloj (26) could

while the distal end (30) is |ocated at the distal

bdodef(ner) haringeat mesial St (22)7 andsaadlistal psral (8@ [atwould be
t he body section (24) as shown in Figures 5 and 6.

2Rl sissd trrealthéln%s.&?e?ad (zs)ots%émsa aﬁrtﬁe%@&hgéag@(m while

ext end perpen i cul arl he archwi re sl ot

t
g%ﬁg%é YR aBE s BBLES 'naglttﬁg ditat eddie ! A 0K &41 %?At 6?@‘”5 also
pEyIdsdrAE Hsopeato secian (4 Sstova %érggl an%@n aid Yertcal
mhlch are visible, would be the mddle, incisal and
gioh R )ds designedandicomiigured to extand(perpendicylasiyrta thg aschwire
tubul ar shape |ike nenber in cross section (not

slol 28). dt etipukandisbabvé reppreciatedr thatt (the gadd ivertieal slot (27) is a
sidewal | . Each of the said tie wings (22a, 22b) is

tlosbhShaRheVase ks Mot éntielBasiBle 10 Bevhaledege s U is(held within
and a distal tie wing undercut (34) respectively, as

the body section (24). The portions of the said vertical slot (27), which are
visible, would be the middle, incisal and gingival ends. Said vertical slot (27) is

generally a tubular shape like member in cross section (not illustrated) and

having its curvature perimeter sidewall.

Each of the said tie wings (22a, 22b) is further provided with a mesial
tie wing undercut (32) and a distal tie wing undercut (34) respectively, as
shown in Figure 5. The mesial tie wing undercut (32) and the distal tie wing
undercut (34) connect to a gingival tie wing undercut (38) and an incisal tie
wing undercut (40) and thereafter creating a continuous channel of tie wing
undercuts. Said mesial, distal, gingival and incisal tie wing undercuts (32, 34,
38, 40) are designed to have a deep cutting portion and are generally in a
concave configuration. The configuration of said mesial tie wing undercut (32)

is such that it is generally connects the mesial edge (14) to the gingival edge
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shown in Figure 5. The nesial tie w ng undercut (32)
and the distal tie wing undercut (34) connect to a

w@Rrmgioyehe ti e wi ng undercut (38) and an i nci saPCT/B€2005/000107

wi ng undercut (40) and therei\éter creating a

conti nuous channel of tie w undercuts. Said nesial,
distal, gingival and incisal tie wng undercuts (32,
34, 38, 40) are designed to have a deep cutting

%t 'aﬂa ﬁ{b‘?egftgr e Eﬁf@a tlﬂu@?{ Bt “S%Hﬁl gérgéﬁgoéhent is

confrguration o Srary il Wi ng

such that e al Iy, cannects th sjal .
bisgliacinstesn 8 golnyictiar BY ndihednasansdan (adwhérein the
creating a continuous joint. Simlar arrangenent is
distal itigeWingetngaraut (34) d$ pravided geereirsto aieate mpothecicoatinuous
edge (20) wherein the distal tie wing undercut (34) is
joirdy It gbduldhestdbencornfuse that eachtdfehe abové mentionedifestures are
It shoul d not be confused that each of the above

rf @RtfBFAS adbRmglLighiuchReetihsteatio ther $aia féa’ﬁ%@ are
structure Instead, the said features are integrally

RS} EhAS100T, BBE S o TS e vt o o

not| ceabl e that the term nal edge of each of the
nmesi al edge (14) and the distal edge (16) are rounded
or curved ed In fact, it would _be also clear from

t he sBﬁ{Bfﬂm% ton Ki9ures 12 G Re itowigalsl be pekicaabls dhat the

invention is either rounded or curved. The base
feominiad redge29f eachmeh themeesialaeddes{14)sand dioe idistalgeddge (16) are
nounted to the rest of the bracket (10). Reference is

ewdedde dupved gdgesindact} iewduld b alsel cleahfom he SdimeMigures
the base portion (12) according to the present

that most of the edges in the present invention is either rounded or curved.

The base portion (12) as mentioned earlier is also integrally mounted to
the rest of the bracket (10). Reference is now made to Figures 3, 4 and 5
wherein there is shown the base portion (12) according to the present
invention. The dimension of the said base portion (12) is configured in such a
manner that the longitudinal length of the said base portion (12) extends
beyond the edges of the gingival and incisal edges (18, 20) of the twin tie
wings (22a, 22b). The base portion (12) is further provided with a plurality of
cut out section, hereinafter referred as channels (36). Said channels (36) are
preferably manufactured by injection molding and its size and width is
ensured to be constant throughout its length. Said channels (36) according to
the present invention are created during the molding process instead of being

milled out to ensure that no stress concentration is created. The internal
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i nvention. The di nmension of the said base portion (12)
is configured in such a nmanner that the |ongitudi nal

wo ecvgbin7od t he sai d base portion (12) extends PEYSGZHO5/000107

t he edges of the gingival and_incisal edges (18, 20)
of the twin tie wings (22a, ?£b). The base portion

(12) is further provided with a plurality of cut out
section, hereinafter referred as channels (36). Said

channel 3 re preferabl factured by [pjecti
Comargondne BaGnss SR doupded e Sd ahainel (8 &% ddfigned
constant throughout its length. Said channels (36)
Hceustua manner tihat Qﬂc@s@?ﬁnnah%%ﬁ)tls dapered & teeend approxigate to

t he nol di ng process instead of being mlled out to
thes toetht katfaoe, shusesweatimg ether andercuts regeaed dforTheschanical
i nternal corners along the channels are rounded. The

B8hding N ®BREIchahREs @6?5 AHespraVRRdi i SUEH aAniBHMRE thih ey are

each Channel (36) is tapered at the end approxinmate to

PQ%H{M?%% ngérﬂei ¥ GelaliBH Sto%%%ﬂ'ié}%@gki? o gﬂ& fé?rlﬂf-@ir? L9t (26). In

mechani cal "bondi ng. anne

are ovided in such manner that the re positione
GaiierBl aaid s Pafieh 121 Kb i ergescap B dfcstiour? i Figure
archwire slot (26). In general, said base portion (12)

fts concave in cross section as shown in Figure 4. It
shoul d be appreciated that the provision of the
configuration and design of the present invention with
rounded nesial and distal corners of the archwire sl ot

(42, H%hduidbedagpheifed that dsdiprudsioheor tfieeconfiuration and
i ncreased interbracket distance as described in the

8B&iEA 10 ke Preddit ifVertiBRtwit Y&UiHdeM mesial and distal comers of the
archwire slot (42, 44) provided herein to achieve the effect of increased inter-
bracket distance as described in the objective of the present invention.
Further to this the mesial and distal tie wing undercuts (32, 34) are provided to
compensate for the loss of the rotational and angulation control as the result
of the rounded slot corners (42, 44). This particular configuration of the mesial
and distai tie wing undercuts (32, 34) allows the ligatures or modules to
engage farther inwards and this fill up the space created as the result of the
rounded slot corners. Further to this, such a configuration is not created

separately but molded as part of the design during the injection molding

process of the present invention.

Also, it should be appreciated that the design and configuration of the
present invention allows the creation of frue mechanical undercuts on the

base portion (12) with the channels (36) along the edges of the base portion
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Further to this the nesial and distal tie w ng
undercuts (32, 34) are provided to conpensate for the

wo o®s/09f716¢ he rotati onal and angul ati on cont r ol PEESGH®5/000107

result of the rounded slot corners (42, 44). This
particul ar configuration of te nesial and distal tie
W ng undercuts (32, 34) allows the |igatures or
nodul es to engage farther inwards and this fill up the

ce created e resul t. of,,the rounde | .
QBB SrERGDNER S TVerigh ok e g8 et cany g either
created separately but nolded as part of the design _
Rlacesh @t Alk ToUj @AgEsor 4ndiBdi 19y 4% & dBe haserpritign dd&her on two
invention. Also, it should be appreciated that the
olgxising @dges oorf agyr athieo rcaphibinatiom messitle itherete.i dhe undercut
allows the creation of true nechani cal undercuts on

éHshneis exteat oy a(skidrt distdhdehioweiid el erftdd bf tebgsé Pertion
edges of the base portion(12). According to the

¥ IEWiREthemr 4 H!‘S’rf & BES rC&'@r'iHbel-ﬁaS t 1

@FZC@E(}[ 8n6\glﬁp IJPour gj!;resI 54, 1%, 18,7 20 n‘faﬁt l?’ﬁég?b-g@éfore’
Qr r pPQSi. or

B8Rl ahd the dasBhdrtPn HRLFT 3B 18t ald B HieEfactured to
exteng only a short distance towards the centre of the
¢pqaRlelon in 3 SNASPrqqess: al | owi ng nol d separation to
occur during manufacturing. Therefore, the body and
the base portion as an integral piece can be
manuf actured to conpletion in a single process. Wile
t hi s Whilenthisoinveatiobhdws deenrddsmiibed inoomeddtion with hspecific
speci fic enbodi ments thereof, it will be understood
éhBbdimerits HaRsdY 6t @il fBe tiRierstood that it is capable of further
modification(s). This application is intended to cover any variations, uses or
adaptations of the invention following in general, the principles of the invention
and including such departures from the present disclosure as come within
known or customary practice within the art to which the invention pertains and

as may be applied to the essential features hereinbefore set forth.

As the present invention may be embodied in several forms without
departing from the spirit of the essential characteristics of the invention, it
should be understood that the above described embodiments are not to limit
the present invention unless otherwise specified, but rather should be
construed broadly within the spirit and scope of the invention as defined in the
appended claims. Various modifications and equivalent arrangements are
intended to be included within the spirit and scope of the invention and

appended claims. Therefore, the specific embodiments are to be understood



nodi fication(s). This application is intended to cover
any variations, uses or adaptations of the invention

wo elosond7mg i n general, the principles of the | PUBRGRO8000107
and i ncluding such departures _fromthe present
di scl osure as cone within kn or customary practice
within the art to which the invention pertains and as
may be applied to the essential features hereinbefore

et farth. . As present_ i nventi.gn . my be. odied in
Geber Histanas of 1 SUETGAKRIS Qe e IRITGHIRY (O Jhe, hgsent
essential characteristics of the invention, it should
ibyeniRre ey die pragticede ABIVE tRiswing &ipidsh dBpARMPLISAHACtioN
not tolimt the present invention unless otherw se
slpasés iaesl intented 46 romves istuctirés asoparforong he atgfiped function
wWthin the spirit and scope of the invention as
ged i mstdohly thiacrpsegelakng, MBut g @mivanehtl srattuass  For
and equi val ent arrangenents are intended to be

e a -

CRENHEE BUHOATH B iflarty Sy ity STRBR Slucthel buT8enn that
enbqdi nents _are to he ' i
S RN Rl Ao ShARE G pRAESyddad bRt (e, phereas
i nvention may be practiced., In the follow n cIaiHF, .
AresgrRY FmBLYE R hedeal s stoaBRCUMR WRRHRN Ersatpgpther, in the
structures as performng the defined function and not
emigomnemicohf@telmgiwméﬂ partpua agik@andgaiscgwrare equivalent
structures. For exanple, although a nail and a screw
§yctads. be structural equivalents in that a nai

enpl oys a cylindrical surface to secure wooden parts
t oget her, whereas a screw enploys a helical surface to
secure wooden parts together, in the

“Comprises/comprising” when used in this specification is taken to
specify the presence of stated features, integers, steps or components but
does not preclude the presence or addition of one or more other features,

integers, steps, components or groups thereof.”
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envi ronnent of fastening wooden parts, a nail and a
screw are equival ent structures.

WO AGospe47ses/ conpri si ng" when used in this specPdT/862008M00107

is taken to specify the presepnce of stated features,

i ntegers, steps or conponent Oput does not precl ude
the presence or addition of one or nore other
features, integers, steps, conponents or groups

h [ ."CLAIMS 1. An inprovenment to an orthodontic

: ce conprising of a bracket (10), which further
i ncl udes a base portion (12), a body section (24)
extending fromthe base portion (12) characterized in
that wherein said inproved orthodontic appliance
donpr Aseimprbvemphtit@lant grtioddardigeapflibnce OMIEBIn@ ®f aabdacket
a set of tie wings (22a, 22b), and wherein said

?Oghwﬁwhtmﬁhapmm&a Bhs® portiinudey, #body ebulidre(BY) @ixtending
and wherein a plurality of channels (36) is

ROBY e dhdde ﬁrﬁ@%b?ecl%?%@ﬁi&”lﬁa%t%@% said |mproved

ort OdOI’]tIC ance ereln a nesial tie

Al %%fﬁ%@%??ﬁ?%‘néjﬁi’ 5 hEo B AR, ﬁ%ﬁ‘%%?o? and a

channels with an |nC|sa jval tie X

sl ef digr wings (2%%) b), %&'f? ‘ﬂiﬁ%&b&g& Pﬁtbeéﬂﬂﬁ“‘c a%pllance also
appliance as claimed in aim1l wherein the plurality
iclusiégean i archwiresslat (26)gend 1vherein @i plusality defecliam)els 36) is
gi ngi val edge (18) and an incisal edge (20).

provided therein on the bottom surface of the orthodontic appliance and

wherein a mesial tie wing undercut (32) and a distal tie wing undercut (34)
are provided respectively to form a continuous undercut channels with an

incisal and a gingival tie wing undercuts (40, 38).

2. An improved orthodontic appliance as claimed in Claim 1 wherein the
plurality of edges is a mesial edge (14), a distal edge (16), a gingival edge

(18) and an incisal edge (20).

3. An improved orthodontic appliance as claimed in Claim 1 wherein said

edges (14, 16, 18, 20) are integrally mounted to the body section (24).

4, An improved orthodontic appliance as claimed in Claim 1 wherein the
tie wings are twin tie wings (22a, 22b) and are integrally mounted to the base
portion (12) in a manner that it extends outwardly away from the base portion

(12).
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3. An inproved orthodontic appliance as clained in
Claim1l wherein said edges (14, 16, 18, 20) are

WO niosg4Iid y nmounted to the body section (24). BCT/$62005/000107

i nproved orthodontic appliance as clained in CCaiml
wherein the tie wngs are twh tie W ngs (22a, 22b)
and are integrally nounted to the base portion (12) in
a manner that it extends outwardly away fromthe base
portion (12).5. An inproved orthodontic appliance as
claimed in Cdaim1 wherein each tie wing (22a, 22b)

are positioned parallel and spaced apart from gne i
8not hAn.imgrovad erthndandis applinter asiclaimgg|in &laign 4wherein each
claimed in Claim1 wherein the archwire slot (26) is

tie aingl 22aa22bhareopositismed paralléPand spacathapart frosaone another.
archwire slot (26) is generally extended fromthe tie
wing (22a) and projects to the tie wing (22b). 7. An

i nproved orthodontic appliance as clained in CCaiml

er epf ; ' 2 [ P : :
Y or penfiimafo i thodoicbopiente! 4y Bined §€faim | wherein the
8. An i 0 .ort hodontic |iance [ ' . .
S, SRR LSEF 46 APAZR S ARE RS8R FAfL Y Wherein s
includes a nesial end (28) and a distal .en 0).,9..
archwirer dot@6) is ornrally extepged diara thastie M&'PQTEZ#ES n%?r@ Rfiojgcts to
1 wherein said vertical slot (27) is provided at the
thedye wingt (2@b).(24) and is positioned extending
perpendicular to the archwire slot (26).

7. An improved orthodontic appliance as claimed in Claim 1 wherein the

archwire slot (26) is positioned perpendicular to the mesial and distal edges

(14, 16).

8. An improved orthodontic appliance as claimed in Claim 1 wherein said

archwire slot (26) further includes a mesial end (28) and a distal end (30).

9. An improved orthodontic appliance as claimed in Claim 1 wherein said
vertical slot (27) is provided at the body section (24) and is positioned

extending perpendicular to the archwire slot (26).

10.  An improved orthodontic appliance as claimed in Claim 1 wherein said
vertical slot (27) is a closed channel and is partly hidden in the body section

(24).
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10. An inproved orthodontic appliance as clained in
Caim1l wherein said vertical slot (27) is a cl osed

webasoed7iand is partly hidden in the body sectP@OISG2005/000107

(24).11. An inproved orthodontic appliance as clained

in Caim1l wherein each tie Zrﬁng (22a) and (22b)

further includes a nesial tie wing undercut (32) and a
distal tie w ng undercut (34) respectivel y. 12. An

i mproved orthodo c appl i ance as Ia| Caim1,

Vher efn imREOVGORYE onéleg?@ T%f;e a5 elaimed i G/ 1 ¥hgrein each
(20) further conprises the gingival tie wi ng undercut

i3 @inga(224) aadi @2b} urther incliides amaesialtie Wing) undercut (32) and a
respectively. 13. An inproved orthodontic appliance as
gikail ﬂéd/vihg uRdaidus (34) respedtreherein al | the undercuts

(32, 34, 38, 40) are designed with deep cutting

portions and are generally concave in configuration.

14 An i nproved orthodontic appliance as clained in

11 to r
ngég\ée]df' ﬂ@ﬁﬁioer}t% é@gba'ﬁﬁé 1% cl%a|n‘??(¥]"'lrpglér\]’i§{jja\&h‘éreln the
edge (18 to create a continuo . .
glngwaﬁee%%m Bosshiie. Ml eaRe A0k hEingr roihrisestae aingival ti
to 13 wherein the distal tie wing undercut (34)
wingundercut(@8)iand dhe ingigal tieaying naderast (H)irespeeivgly.
(20) to create a continuous joint. 16. An inproved
orthodontic appliance as clained in Caim1 wherein
the edges of the nesial and distal (14, 16) are either

{9undgd iHprevedy %@'thlaaont% doPRaRNEE BsOEBINYS K iClaims 11 and 12
appliance as claimed in laim1l1 wherein the
wherein all the undercuts (32, 34, 38, 40) are designed with deep cutting

portions and are generally concave in configuration.

14.  An improved orthodontic appliance as claimed in Claims 11 to 13
wherein the mesial tie wing undercut (32) connects the mesial edge (14) to

the gingival edge (18) to create a continuous joint.

15.  An improved orthodontic appliance as claimed in Claims 11 to 13
wherein the distal tie wing undercut (34) connects the distal edge (16) and the

incisal edge (20) to create a continuous joint.

16.  An improved orthodontic appliance as claimed in Claim 1 wherein the

edges of the mesial and distal (14, 16) are either rounded or curved.



said channels (36) are designed to have a tapered

portion at the end approximate to a tooth surface thus
w@e@and41g6 a requi red undercut for mechani cal bpeTs6aN05/000107

18. An inproved orthodontic appliance as clained in

any of the preceeding C ai m@3herein said orthodontic

appliance is manufactured to conpletion as a single

integral piece, in a single injection nDIding pr ocess.

: An i nproved o ontic a I|a ne

oai i TR RIRICRIG RARBNGS G5 196750 i BRI daferein the
Wi th rounded or curved nesial and distal corners (42,

stid .channels (36) are designed to have a tapered portion at the end
approximate to a tooth surface thus creating a required undercut for

mechanical bonding.

18.  An improved orthodontic appliance as claimed in any of the preceeding
Claims wherein said orthodontic appliance is manufactured to completion as a

single integral piece, in a single injection molding process.

19.  An improved orthodontic appliance as claimed in Claim 1 wherein the

archwire slot (26) is provided with rounded or curved mesial and distal corners

(42, 44).



