WO 2005/ 044131 PCT/ SG2003/ 000259 1 ORTHODONTI C APPLI ANCE FI ELD OF
THE |1 NVENTI ON The present invention relates to orthodontic

appl i ances (é) orm 5 the present invention relat
or t hodont i ¢ ?ﬁgﬁlﬁﬁt& and / or buccal tubes for pomho%?#sezoosmomw

| abi al , buccal, occlusal and / or lingual surfaces of teeth.
BACKGROUND COF THE | NVENTI ON Ort hodontic (ooth novenment is a
speci al i sed branch of dentistry which 10 is involved with the
re-arrangement of crooked teeth into an aesthetic, functional and

har noni ous position relative tcRTHaUmsTla)APthiﬂeEe I'n
conprehensi ve orthodontic treatnment, orthodontic brackets are bonded
to the surfaces of nost or all of the teeth in the nouth. Othodontic

brackets can pFpeL BOESHEONVENTIeN Si de (I abial or buccal) or the

inside (lingual) 15 surfaces of teeth. For braces bonded on the
outsi de of teeth, Thatiresans inyritionaielaies tepehodersichrpplieaces.t dn ipaederm,

smal | as pfsﬁﬁé)b?es%ﬁkﬁ'x%ﬁtldﬁ rég%%]q? 8%&@‘%“& Gratkats r@l Foftﬂfkg P{‘uff)%s for

pose | ess 'of "an"aesthetrc wearer .

br ackets tenqbosmohmgmrrlebrahrhglnba[r ostlogad ahﬁaibrangjajlsarfacﬁ)oﬂnetbne si de
to accept orthodontic archwires. For brackets bonded on the outside
surfaces of teeth, the opening for each archwire slot is

convent i onal IBACRGROWNDaF SHEINVERTRON S| de. For brackets bonded on
the inside surfaces of teeth, the opening for each archwire slot is

either on the |.n&rfénodeaﬂ%wt@§rmven§rm@ azpegialiset BrRIchert dengsipamyeh
used for ﬁﬁcmllﬁmve]‘awﬁ{ ‘{r‘i@F‘]V' Je%ﬂﬁaygehieﬂtogmma{edr SSAAN an IRsHASS
Into t ots o

section and inserte the brackets in the sanme
arch. For t héumntioaalsamkham'gam pogition relaliva fo theerest efitbierface.s usual |y

passed t hrough ei {he o] e :?‘fh&:

nol ars. The archvﬁr%ong%]rg %ﬁe 6ﬁﬁ¢$b‘?‘ C\Aﬂé&ﬁ'a{t no aﬂgpoott%]rg\cfm&%}ﬁ are
appl i ance. 3®ohdedtathe sorfaddseot nmebomalhnf/’ehae’lwth irhtheamohthi. r ©rthodontive
securely helg)?l n,the f orces,.can

be. appl T ed 1 Sredi@s & fe BRNES of 1t RuRRis (Bt elRFe0 ke BRGRGARY
ef fect physi euegteglof tteethh rore hedties VA5 bA4thE3 bufdde SE206H), GRAiRhE
generally prefer the brackets to be as small as possible so that it would
appear less visible and hence pose less of an aesthetic problem to the

wearer. |
The orthodontic brackets tend to have rectangular slots that are open

20 on one side to accept orthodontic archwires. For brackets bonded on the
outside surfaces of teeth, the opening for each archwire slot is conventionally
on the labial or buccal side. For brackets bonded on the inside surfaces of
teeth, the opening for each archwire slot is either on the lingual or occlusal
side.

25 One archwire is usually used for each jaw. The archwire may be round
or rectangular in cross section and inserted into the slots of all the brackets in
the same arch. For the molars or big posterior teeth, the archwire is usually
passed through either brackets or tubes which are attached to the molars.
The archwire ends at or behind the last molar tooth with appliance.

30 [n order fo effect {ooth movement, the archwire must be securely held
in the archwire slots so that orthodontic forces can be applied to the teeth in

the arch. Orthodontic forces required to effect physiological tooth movement



2 are typically 200g or bel ow per tooth. Excessive forces cause pain
to the patient and can also retard tooth novenent. For effective

tooth nove archwire should be free to nove w tpb /S&fb‘ﬁsleooz'g
confines of %gs'lgirlg 1Wl re slot. Currently nost orthodontlsiJ use

| igatures to connect the archwire to 5 the brackets and to push the
archwire to seat within the archwire slagis. One type of comercially
avai l abl e orthodontic ligature is a snmall elastoneric ring. This is
made from pol yurethane and is al so known as a nodule or "0" ring. In
use, the docaur fyically 30y mmbeletnapemm:tﬂhc Exoegsize oormbst tausel paihngsthe

| to th b b d bot nd
bcolusal aspeetertd: 6 AERETRRABOHReRIRE o &t SHerive fouf direrareent
ring extends th arehwiré BRould| Ib%Vﬂ'éEgﬁJ AsvaRlithintbetddafihedbitheasBiffite 8bt.t he

archwire thereby ng seating force on the archwire towards
the lingual wal i §Bﬁg%@ W‘E@dgmféﬂts uep digaiyasiarroagechothet aickwire to

el ast oner isc fHenBrabﬁatE %dttggﬂ%ﬁctyﬁefa%h\%) &8 seSSGMindRe La{?&vﬁé glib'tsal One

absorbs noisture and stain I'so at racts bacteria
and can sorretyipﬁfeﬂslc copwngraiady avaiakde srtbddentia ligatureds larmkiéelastﬂmenc ring.

The® " aronut r EHe AR I PAVicea0E ahE T 955 Bpt stk Bl DR B ch St 1"
bet ween t he ase,hﬂmer doctancbtrtelhrﬂ'lésrﬂiﬂ(@lastd’lheﬂclmgﬂaﬂ@md ahé eiatheds (legs
0 Metal atuyre can al so

opti mum t oot h_nov t he ctive

bg used to rB?'H?er??egfg)n’iﬁe aFlﬂatatl’ Ot“eb%thc;% %glﬁj@ggﬁg@@usq{/@@gec‘cs of
| i gat ur egoar thamipestkbt ONONEE a8mPRIvEd, TH@ élh@t%ﬁ"le?k:eﬂhg %ﬂéﬁd@faroéﬁ@' the
di aneters. During use, the wire [i gature i s hooked around

occl usal anﬁeﬁmﬁﬁ p§ ae!lasdip irjdalarpestaithe mechvirs b%ler%bsd@pmvmg eseating
archwi re. Thgengds tH?-:f al{-‘;ﬂ\ﬁnre ltd)\gé’ﬁd'értﬁe ﬁg@%@%ﬁ &%é LG bd ght ened

aroundthetlevmng t he bracket gatures take a | onger
time to place as B@rﬁbﬁ%ﬂaﬂtﬁgél afstmmastomenga"m &ss then terelency fonVace

ol he, oL el SOURTUED B EDRM Bl P SDELAAE, R3ld, MAUTOLe

are ponsﬂderpldqtlta rad ¢ sometignes ospamidreddusyndishdidist frarnathepbriaekst. aThe

oy 2 ot BROSEIE oy e R, b BB DS Rl 5 S Bospetr e

proposed a vamchedrg tI@érebythdGmbltendéH@CIbeﬁaemé h{dt’ahlb@uﬁeélyﬂﬁsar@ﬁwwe

latches for gt?cﬁj lel B%e&gg i%hl\ém Jnede}sﬁalt)ie w en op‘amum tooth movement is the
objective.

20 Metal ligature can also be used fo retain archwire in archwire slots of
brackets. Metal ligatures are made from “dead soft” stainless steel wires of
small diameters. During use, the wire ligature is hooked around the occlusal
and gingival tiewings and over the labial side of the archwire. The ends of the
ligature are then twisted and tightened around the tiewings of the brackets.

25 Metal ligatures take a longer time to place as compared to elastomeric
ligatures and can unravel in the patient’'s mouth during chewing, poking the
soft tissues of the patient’'s mouth.

Both types of elastomeric and metal ligatures are considered time
consuming to install and additional pliers are required for placement.

30 In order to overcome the problems associated with conventional
ligatures there has been developed or proposed a variety of orthodontic

brackets with various types of latches for coupling the archwire to the bracket.



WD 2005/ 044131 PCT/ S&003/ 000259 3 These brackets are conmonly known
as self-ligating brackets. These brackets use a formof latch to

open and close the archwire slots. The latch conpri sespﬁg‘tl;iopgo(}g%gk,

spring nmenber, cover, shutter, bail or other structure

connected to the body of the bracket for the pur pose of retaining the
5 archwire in the archwire slot. Sone eéarrpl es of self-ligating

ort hodontic brackets are described in S Patents 3,772,787,
4,248,588 and 4,492,573, disclosing U shaped ligating latch clips,
whil e US Pat Thése Tr88did late boddibr8hknanet =sb $3ifHibatinh dohoests. sIThéisag

| | at Th | f th | | at ch
CLOT0 by anoREtkitRe R Tt O B PLRATEn a8 AR Slots. AlBe figich
type of selfgohp@sts £4ii Jprﬁdzﬂkd@pﬁmg RS bolidr, SRVSEr Bbﬁﬂo? othdesth kel

wherei n the opening an closin the cover-plate type latch is via

a spring or Wafé aernsicted &W%@Odmﬁﬂwbwewrm OHIROse, of taiging the

5, 685, 711 an 6, cover- plate type | atches using
spring necha%m@"r?éévq\“hﬁ% ar%@%tg‘g’nts 4,103, 423, 15 4,371, 337, 4,559,012

and 4,712,999, diSahesxaoples oblsatféga&wohbbd(mﬁm hsachgts aret destobed in

| ocki ng mech p el f ort hodonti c N

brackets usi ﬂg %’{ggtsgﬂgfﬁl ‘ﬁ%‘é‘?g?% agd Jc%%[éjég'?q{s’% E%?‘P sppaped ligating
4,149, 314, Iét@ﬁ@up%ﬁvhllé USSPataatsanbgﬁ,,@ﬁQ@Bzz 486 laridy ®s1 30850 disclose
currently avail abl e sel gating brackets are consi dered 20 sjnilar

in one way. aucim%@psurﬁl@tah%gTBM@@am gl goging i the plisling Flosyrg latcbris
the bragget b* n@tan's%fa%hhg%m%dcféﬂapﬁﬁ%le%ls@tm@&%mérﬁnAtn%tr?émﬁfgo If-

archwire and noves a cl osed osition to contaln or ock
t he ar chwi rehgahogmlmd@nhmiéracﬁetdawpw@r-pla voRdalshawherein theeoprniagbad

part has to aﬁﬁl gt t'ﬂ@dcé\%r:po re Iat%:h% ﬂgsé ts'pflﬁg %rrsgﬁ@mfartéﬁg locking

ort hodonti st procedure e and
i nvol ves t hemaskardémadis Patds 515‘il§c2&£hérﬂ85 Y'b‘l and &, 1 tebGfbuimblose paver-

versa. Thi s Rale Bee gty (Sha e R ES a3 Bne, Koo (3 FoBhi X108 5

or t hodontifst4,3xM33dr & 5559g}112 aih i 720899, distiddrecomyr-pidtie tped latcldLusing

RTINS E O SRt

latch, incl usieskétt LSiAgtwipe ke rBidpest AN didofosed in US Patents 4,149,314,
4,260,375, 4,725,229 and 5,269,681,

All types of currently available self-ligating brackets are considered

20 similar in one way. All self-ligating brackets have a small movable part of the
bracket that is positioned in open slot position to accept an archwire and then
moves to a closed slot position to contain or lock the archwire. To remove the
archwire from the bracket, the movable part has to be returned to the open
slot position.

25 For the orthodontist the procedure to remove and insert the archwire
involves the use of additional instruments to move the movable part of the
self-ligating bracket from open slot fo close slot and vice versa. This can be
fiddly and can also pose a problem to orthodontists who are sight challenged
as the movable parts are always relatively small in size.

30 A recent US Patent 6,582,226 B2 discloses an orthodontic appliance
with a self-releasing latch. The latch, includes at least one arm portion, is
connected to the body and moves relative to the body of the bracket to either



connected to the body and noves relative to the body of the bracket
to either 4 open the archwire slot to accept an archwire or close
the slot to release an archwire. The armportion is secured to the
body of the bracket by nmeans of welding or brazing, by an adhesive,
by fasteners or by any other suitable neans. The arm portion nmay

di sconnect fromthe body during use or 4 n-used. Hence, 5 there is a
hi gh risk of i | I ) f - ar tel

patient. it tRRey AEnie TR 1 SR ki B R ROt olEege.en
are consi dextwdre? Therardi padivanisagpesirad tdhthreebadyl of dhée heacketibyemebys of
avail able types of self-ligating.an el f-rel easi ng brackets,.

B rstly, weldRE ofbridie. by AP eeibhi By Yerenp oAk AINEE STha mepnse
pl aced 1@hangini petidtedaqidiscearbal fromt evsddy diirdaséfotimused s! e,
The regeated gross novenents of tiny novable parts of the brackets

(ei t he? c8imieds adigh rigiephingslafion ossyigllgwingpfithe apmi Rerie by dhe patiend, if
brackets ks Wgﬁh@ﬂmfoﬁ%sfd%&cﬂﬁﬁ%ﬁ{eﬁl ikely to set in, resulting in
r

m crof ractures reakages Wt e attendant risk of inhalation or
swal | owi ng of #msurhmaay, ttserefarbrcaokiderate? eraimdisayvameageawitbnegarttoghe

can be 15 potential.ly catastrophic . and the risk althou relatively
i 1y CBRET ke85 b IS8 Sk S e s MRS ool 1 “exi ot ng
bracket systenFirsfietimeie 6AH¥E BF bRRdlentketéathicdbidivire®need to be placed

sel f-rel easing have slots with occlusal and gingival sides which are
ri gi dl@ndandmeplassdeal erasiary vteryalsaith ther REGhWING El9ts ey Biie|rgpeated gross
mal posi ti L u th;

oy 1o RRGT A P UhddvaBieiodtts SPirE Siack Rl e “od LBAKATY Yerdiote)
and cr ownselatinst tobemoais dodest dfdhe draakets isasidesvable Rsdatigumisdikeht toi get

such cases i$s cessar or. stability of t.he,corrected.cro .
st 1 on. ProSslE B Blofelulh R Rekoass vuT G atF B S8t Bhglation or
di st ance, swaieviagoof amalr phms rersbimckbt hatsfiainpy f eCpatidritor Qs fcancks)
are required in 25 rectangular, archwire slots. Wen such a .
rect a|11€;1ul pptefiinlly catastiophiq and gy Tisk AhRRIN aFelativehe sanadt ragy de life

severely ffﬁ;bg@ﬁ,{dtﬁr{gg phf&kh. the wire nust be forcibly positioned

i
into the slot. Such forces are always in excess of usual orthodontic
forces and pai feaprdlvi gt exibtng baacket gpeiemsnwbethiey coneengipniab relfrigating

L 9oL PG I8BaEE AR 5 8L LA, AR AT 3 Al anc
speci fi catrhmoviisieiralztive édl each etﬂeir.aWith bevegalytraalpositiohdwb téativ,ahé irosts of
20  such teeth are frequently far away from the ideal positions. To align such teeth,
both the roots and crowns must be moved to the correct position. Root
movement in such cases is necessary for stability of the corrected crown
position. To move the roots of such malpositioned teeth a long distance,
rectangular archwires with twisting forces (torque forces) are required in
25  rectangular archwire slots. When such a rectangular wire is first inserted into the
archwire slot of a severely malpositioned footh, the wire must be forcibly
positioned into the slot. Such forces are always in excess of usual orthodontic
forces and pain and discomfort are experienced by the patient when the gingival

and occlusal sides are rigid and immovable.
30 Any discussion of documents, devices, acts or knowledge in this

specification is included to explain the context of the invention.



5 An object of the present invention is to provide an inproved
orthodontic appliance. A further object of the present invention is
to alleviate at | east one 5 disadvantage associated with the prior
art. SUMVARY OF THE | NVENTI ON 10 The present invention provides, in
one aspect, an orthodontic appliance nade in one piece and
conprising: a base portion adapted for Sonding to a surface of a
tooth, a body portion extending fromthe base portion , the body 15
portion having an archwire receiving means and a neck portion between
the base and Aheokdeathsfithe presantvinventiveaisstp proeidar arhimpeved cethodogtic
means having.a slot adapted to receive a portion of an archwire and
havi ng anaBg ®fg conprising a narrowing portion which is narrower

than the slot. Al furhePr i8¢t 66l tREQELEMNInVehiién SECRNAIIBAEIEOW NBast one
portion is provided 20 along a |ongitudinal opening of the archwire

r ecei v§ ngdisedventage esepcigtieg withhile ps@E@rd narrowing is provided at at
| east one point along a |ongitudinal opening of the archwire

recei ving means. The second narrowi ng portion nay preferably be at

| east one protrusion or rib. The present invention also provides, in
anot her aspect, a kinematic 25 inversion of the aspect above, in

whi ch t he SOMMASRNOFCTREPINVENTRONS nmade i n one piece and conprises a
base g&rti on adapted for bonding to a surface of a tooth, a body

porti extending fromthe base portion , the body portion having an
archwire receiving neans and a neck d;{)agr_ti on between the base and the
archwi re recei Vhagpnesanis invendoar piewides, incenrg asprptnamnghodentisgppligoce

oot maePlif! A Skt A ACKhRRE, ShARCRHEE SPBEI farao =
sl ot. Preberfads pf a tobth, eanlbatlg gubridar eiktemdirgy froov titetase pogion , the body
one ot S P BB IR EF Y P00 PO RS REL 8T 8Tecb PoinPB808he Bass
al ong a | gAgtthe achwir® redi@Ag trhie s, the RERNIVE FEcdifiRginMéAs RBARS-a She
adapted fo receive a portion of an archwire and having an opening comprising a
narrowing portion which is narrower than the slot.
In a preferred embodiment, the second narrowing portion is provided
20 along a longitudinal opening of the archwire receiving means. Preferably, the
second narrowing is provided at at least one point along a longitudinal opening of
the archwire receiving means. The second narrowing portion may preferably be
at least one protrusion or rib.
The present invention also provides, in another aspect, a kinematic
25 inversion of the aspect above, in which the orthodontic appliance is made
in one piece and comprises a base portion adapted for bonding to a surface of
a tooth, a body portion extending from the base portion , the body portion
having an archwire receiving means and a neck portion between the base
and the archwire receiving means, the archwire receiving means having a
30 slot adapted to receive a portion of an archwire and having an opening
comprising an enlarged portion which is broader than the slot. Preferably,
the enlarged portion is provided along a longitudinal opening of the

archwire receiving means, or provided as one or more points



enl arged portion may be provided as a protrusi on or rib' . In another

aspect of the invention, a method is provided for strai ghterﬂquSGZOUJ/OOOZ@
teeth with an orthodontic appl i ance as af oredescri bed, i ndlegeiveryl® Bhuary 2006

an orthodontic bracket, conprising the steps of bonding a. base
portion of the appliance to a surface of a tooth, coupling an
archwire to said orthodontic applianceg including placing the
archwire proximate an archwire receiving neans, and noving the
archwire into contact with either a narrowing portion of the . .
archwire. r eceiou'gr@ lereinsandr/ an breddih g dthp carthwire oécéiving mazamisyi iibe 10”
means; and pu ng sSai.d _ar sai d.narrow ng
portion or Fg% c?"[)‘g’m‘%% 5@"%‘5@5?&&@%%‘%@@ eferred. aspects
are discl osed | n tlheas@t(aer fdspatt af thendnventon,def nmedithd rist provelppefoded -
claims, formn e L on t he

cscence, the. iEaBAR FRm IR o GflasBhs rrferne SeabfERsR, vttt

ort Eogont i S aaplorthmnwmdmkat d:empgmn%e:ttep%oﬁtﬂrﬁn@m basepartiemof the
ort 00nt|C ert|0n n [ e Je a
Semaracat UL oo ARG S g ol bty 4 240 Blp o SRRl i 4IRS

directed towaadﬁlmne, mcmtlmgopibcmgatpelarahmm pruxinhate sars abetmdreeteceiving
buccal tube, having

f d
over cur ont | {0 MELTEVRGT FROMER SRR it %‘ﬁ%ﬁ%ﬁg%ﬁﬁﬁ%isv

TheI body portbﬁﬁh@raﬂcﬁvh@d pacRiviMgr azeaageorvamganm@atsf poftiont dfether eeiing

a ance constr e n on ece a arr owi

oomnecti ngtd nEVESATPsHoS R EhEFS iRl Wi rel Berdiihsvioner
subst antial | y enpededaforfidre ‘archwire recel VI ng nmeans, is sinple to nake
-and 25 even sinpler,.to use. as ar rt hodant,i

appl i ances. Essen@hfr P?%F%"‘??’E@?‘F a%%? Se?FF.‘iSCf? @9.? ﬁﬁsi}@%wé@és
the need for andéparafieed Bitap appenddd yaiaiss dormirigha perhaf #tedescription of

i nstruments) to Jn?@rt-and reneve archwires fromarchwire slots of

orthodontic a !}5? MEALEE:  The present invention unlike all
self-ligatifhg or skidssentedse pgemthM:odMnmﬁbmthq@esm to previde\aabl e

parts s 30 T AXAIRRI SRR by ToLEH Lyt HOLODAR, UBGEdnie

oral cavi ty I nven narr ow ng
opening in th@rcmmmh»m wbsch emmamgndmsanevaiefoemotaequwe aa‘.v,eplamte stepedied

a number of waysef TR +AIEREERA, IA8ChrdsEBRMVhtion is directed towards an

‘'orthodontic appliance, such as a bracket or buccal tube, having features-that
20 represent significant advantages over currently avaliable self-ligating or self-

" releasing appliances. The body portion and the archwire receiving means of
the present‘appiéance is constructed In one piece, has a first narrowing .
connecting the base to the archwire receiving means being provided
substantially rear of the archwire re_ceivi,ng' means, is simple to make and

- 25 ever simpler to use as compared o all existing orthédontit:'appﬁances.
Essentially a no ligation system is used that obviates the need for a separate
step (Usually also w‘ltﬁ separate instruments) to insert-and remove archwires

from archwire slots of orthodéntic appliances, The present invention unlike all
self.ligating or selfreleasing systems does not require tiny movahle paris as

30 'tiny mavable parts may fail with prolonged usage in the orai cavity. '
In-the present invention, the ‘narrowing’ being an opening in the
" archwire receiving means referred to may be rendered a number of ways or in

Amended Sheet
IPEAJAU

o g e




PCT/.SG2003/ 0. 00259 Received 19 January 2006 7 conbination with a )

| obe, projection, knob, |edge, 'ridge, boss, extension, flaBg&/S 000259 .
lunp, lip, nib, protrusion, ranp, rib, skirt, tongue, weBgeitd ¥ranuary 2006
like. In the present invention, the 'narrowi ng' connection being a '
portion 5 connecting the base to the archwire receiving means may be
rendered in any suitable manner so assto provide sonme flex in the
operation of the archwire receiving neans. The present invention

should not be imted tQ only the enbodi ment disclosed. For exanpl e,

as i s cont emgbmbinatiom withe aplobseptoj¢atiopnkian, ledge ridge, 'buasy ewengion,

openi ng may f ' chwa Or [N I

i nver si on of lﬂ?ﬂ%éee d?dr?rnE%? ﬁﬂﬁ’éb ngggoﬂ'?ragﬁﬁ n? bsréﬂi?'ltﬁnté'{er‘ g.{é?é%%r the

pur poses onl yike. Li kewi se, the 'nafrow ng' connection may be fornmed by
2cambinaton of i g ey n 0l RRSRE Dbt S8 pepin,
nunber of 5 1%oakaing dteebasestoche ashwira seddivigg meeabhay herresdered Seamyf

i nsertion an r I e .\ e L addi ti .
met rument o CHUR RS a8 r8P S SOR ek S Rl B R s e

cl ose positireceidngimesn® versa and 20 sinple to nmake as.the body .
portion and the acgchwire recejvin ns, ..of. t.{u Qrd rlmﬂ,lonti T
appliance is conslrrﬁ%(ﬁr%st?gf WVSHTéorbg%ﬁ. nﬁBPFH@}' e§08p°é“6 eaﬁrﬂﬁf’%'%mi ty
of the presenlisclavednt Fenexsmplebes dsreontamplatediin theoprashet shetetidnedhe
descriptipn given.hereinafter

.1 HO et I d. - d :
Chat the. dbt rareRag cPRPpitay b PR e i) fuo TG PR bRt
cindicating pmefrsion ef terembbdiennt dietlosbe hemiehdn itustradive pgrposas loplyway

Che spi it ariCoas e Raming S AERus RISV e 05T by o SBbREo b "
skill ed in tHeatarss of thenapribnee miui‘daiala@vﬂes*ecéiving orean&®0 BRI EF .
O O T LR IFSinEhich" Rl Y A0 RRRCS AENBEF 290

and aspects of the
15 advantages, such as:

= no tihy movable paris,

. easé of insertion ahd remaval of archwire without the need of additional
instruments fo move the mbvahle part of the ﬁr'acket from open {0 close
posfﬁo'n and vice versa and

20 .« simple o make as the body portion and the .archwire receiving means
of the orthodontic appliance is constructed in ohe piece. '

. Further scope of applicability of the present invention will become
" apparent.from the detailed description given hereinafter, However, it should
be understood that the detalled description and specific examples, while
25 -indicating preferred embodiments of the invention, are given by way of
illustration only, since various ‘chan'ge_s and modifications within the spiri’é and
scope of the invention will become apparent to those skilled in the art from

this detailed description. ' '

30 BRIEF DESCRIPTION OF THE DRAWINGS'
Further disclosure, objects, advantages and aspects of the present
application may be better understood by those skllled in the relevant art by

Amended Sheet
IPEAAT




application nmay be better understood by those skilled in the rel evant

art by Anended Sheet |PEA/'AU PCT/ S 32003/ 000259, Received B9T/8G2003/000359,
January 2006 8 reference to the followi ng description of Rgrested ipdepuary 2006
enbodi ments taken in conjunction with the acconpanyi ng draw ngs,

whi ch are given by way of - illustration only, and thus are not
limtative of the present invention, angd in which: 5 Figure 1
illustrates a side elevation view of an orthodontic appliance of the
present invention, Figure 2 illustrates a front elevation view of the

ort hodonti ¢ apfroacs eo dhe fBlloginge déscriptigured [Sefered senixtdiments siekien in

el evation view of another enbodi nent. of  an. 10 hodont i , apnce,

Figure 4 ill ugqrpgﬂcggn AV B a%qo&pgﬁylgﬁ W?‘g{ﬂgﬁ‘f Wﬁ{?g %rgt ﬁﬁ;%fﬁﬁ? P@és} oF

- appl i ance of jlifdtestioa dhly, Enguthes Srd hdiulimitaive of dhs indeseet invattiopn and éw of
t he orthodontiﬁ, ﬁppl iance, in wuse, and 15 Figure 6 illustrates a

si de el evati of"ff'ew of the orthodontic appliance, in use when a

| arge torqyge for ceFigsreapiilistetts DETAIRBIRESER P Bh ANhGForTidEphIrENTI ON
Referring to Figures 1l and 2, the side and front el evation view of
one 20 enbodiFeHESHR MVEBIRY esent i nvention are shown. 1t cam be seen

that the preésent figyerH liQitrapiseiirste2lcantion tibwddita artrapdphticcappiancewth
as a bracket |, which has an integrally formed narrow ng opening 2 '
proxi mate archif®slot 3 as well as a narrow ng connection S. The

narrowing.. 5 is pregisesilustied arideatibyatbaatewodf divtharrahiwidineent of an
recei vi ng neans he narrowing 2 may be 25 provided as strip
subst ant i ald yOphedaN&EaPIENSe) ength of the slot 3, and / or may be

provided only at Opigue4 IMDStExdra bk dhsvatibmeles dffiee sttaidodtic Aipiance of
narr ow ng. 2 rra’a/ also be providing a one or nore points or sections
al ong the depti¥%#3the slot.3. . '

Figure 5 illustrates a side elevation view of the orthodontic a_ppliance. in
use, and '
15 - Figure 6 lllustrates a side elevation view of the orthodontic appliance, in
use when a large torque force is applied. '

DETAILED DESCRIPTION OF THE INVENTION
Referring to Figures 1-and 2, the side and front elevation view of one
20 embodiment of the present invention are shown. [f can-be seen that the
present Invention provides an orthodontic appliance, such as a bracket 1
which has an integrally formed narrowing opening 2 proximate archwire slot 3 - '
a’g;- well as a narrowing connection 5. The nai‘rowing_ 5 is provided '
substantially rear of the archwire recelving means. The narro-winQ 2 may be
25 provided as strip sitbstantially proximate the length of the slot 3, and ! or may
be provided only at one or more points prpxirﬁate the slot 3. The narrowing. 2
may also be providing a one or more points or sections along the dépth of the
slot.3, _ o o
In accordance with the present invention, the extent of harrowings 2
30 and 5 may be used to determine the force(s) needed to install in, femove from
and /or adjust.an' archwire.in the appliance slot. ' .
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In accordance with the present invention, the extent of har ow ngs 2

30 and 5 may be used to.determine the force(s) needed to i nsp@EIASG2003/000259
renmove from and / or adjust.an archwirein the appliance Eédeivedwxanuary?.o%
Anmended Sheet | PEA/ AU PCT/ SG2003/ 000259 Received 19. January 2006

8 The present invention al so provides, in another aspect, a kinematic

I nversion of the aspect above; in mhic “the orthodontic appliance has

an integrally fornmed-enlarged portion proximte archwire slot. The
enlarged portion nmay be provided as strip substantially proxinate

the | ength of theThslpssenbinventbn also preyiddes ipramoticke chspadty adtinepmaticor

provi ting & SHERUE of 4 sad avgitoin FReRHE R BebMRC-ERef B e
\s/! g;cN - Re](;1 ﬁ:) integrathy fEimgd esla@fed?mbrkbn plteumfatéearagvtshlr% rsmh.ﬁ 'Hhseﬁealai’gm
" Because ther éo%ﬁ O«QE}H%ggtho ﬁdggtagr‘ﬁgﬁ %I%fa%ﬁéq a‘?m %quggfqﬁéaﬁtﬁmggt.f or

t he .presens. a;nplllmmw/ be proulﬂed onlv at bﬂev.w n@ﬁe poiﬁtsrqulmamithamd)tt Mihe
design of the

o s pat CORTCHLARGSR 3 Ao BB AT S P RS AR A
appl i ances cdime depihmfitHessiot, nor e aest hetic and rmre confortable wth

absolutely no sha edge s _shqown F| S nd 4 en i n use,
15 the present or ﬁ %(E: Fg%'ﬁﬁ gn%%% rﬂégfsfﬂ%t ﬂ%‘? Rk PISVETRR YW B al
or biting fmmmrfenmmuwmmsfﬂ@ g@ﬁnt&ﬂehm preestenin, Bédaagothcte are

i w th other , conventional

PP | Ce, B MERARSAL binnon Pl FOURRA S L BB IS ORVRTLL OB

i nventi on hagie wings tentdepirey and tieddsigh @Bﬂh‘ésappaﬁmbet &Hmsb@mmm&dw of

the precent  TRBTEHSF TG HOVRAT bRt SPHR. T L eREntcPEibRo. | <

desi gned to hgthbdbotin ammwsaﬁntﬁwsméﬂmdaotd‘@eéﬂimlmﬂ rh@fetdamfdrtamm .

o L U R 5yl 8B, b B ERERe RN PGBl

~ i nt r usi on}5 25heyresesi orihodwtiatappharaad dn@durltl}errmuwnﬁmrh saccmealrm'l bltmg

~orthodontic ffggcgg Troft Spposmg jaw, as the present orthodontic appliances are vertlcaHy
smaller compared with other conventional orthiodontic brackets.

It can be seen, advantageously that the present invention has
substantially no moving parts, and thus avoids ‘many of the dlsadvantages

20 azssociated with the prior art,

In the system of the present invention, the force to insert or remove the
archwme is designed fo be below the force that bonds the bracket to the tooth
which is usually in excess of S0N. [t is however above the force that is

.. nommally required to effect tooth movements such as tipping, intrusion,

25 exirusion, rotation and bodily movements. Normal orthodontic forces are
usually below 200gf pertooth. The preferred force to insert or remove the °
archwire is below 2.5kgf. The force to remove the archwire from the archwire
slot is preferably léss than half of that required to pull the bracket away from
the tooth and therefore the integrity of the bracket with respect fo the tooth |’c is

30 bonded to will nat be compromised.

The force required to insert the archwire is :deally above that to effect
tooth movement and is approximately between 1 to 2.5 kgf.
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usual Iy bel ow 200gf per tooth. The preferred force to insert or .

remove the archwire is belaw 2.5kgf. The force.to -renove tR€T/SG2003/000259
archwire fromthe archwire slot is preferably |ess than Redefvedfiotratary 2006
required to pull the bracket away from the tooth and therefore the
integrity of the bracket with respect to the tooth it is 30 bonded

to wll not.be conpromi sed. The force ggquired to insert the archwe

Is ideally above that to effect tooth novenent and is approxi mately
between | to 2.5 kgf. Anmended Sheet | PEA/ AU PCT/ S&G003/ 000259

Recei ved 19 JanuaRgferiog to 1gwef B afiargan appliayeecam@ording éo b present

appl | ance aconrBg 1LdEAPCREM oo WENbRRGh 108016 eyt apt N

t he orthodont proceeds to e archwre
pushes the arappnpriatel ardhviregh aridepusmlsdbw afgi‘\wm)énﬂ'r@-!gh e, mareowing

P e er R ARGEF b el uRERi 5 e il 19 ) iy

f f)r {reg ndplr ﬁx: fgg:{egnlaﬁ ﬂmrgxln@tahal'i ngI.Sbgfcl Beedérablydte pérrawieg & ishinrmed
bl oot he. rAPHBlAS B cbiifa 38 b sbS R BEe SROBSEH 'ﬁ%éf%%t
to each ot hertherarapyitd, tise namowify tonreetien Stenables titer aarvmving opéring 2 to

i cat oa by, PplaTere (BN LR AN o RpH Shylcaityfol Rt st e

sl olt t Ihe f gr mﬁrefcnne optee a"d;“rwtner a]oketthesdlrwﬁmvm;v&rdsi then&rapkeigi Vais isnd
passi ve. stilt onaaresy Ry By Wt aftngeelS Kilyimdids eSS B OB
~the archw re qgm thea bfamkek isoferatiedt ard the Yifgegl and epplsabdided Bf the

digitally t hr%lég% %gs‘?o&?\k i WL t@’lﬁ? %Woﬁs@f%%éé&fee% "\%r{aemsbl‘?é form

Agai n the present 1 nven pr oxi
“normal |y par aparellel tgeach sther.and occl usal sides of the: archvm re sI ot

will become more dicsthovelne Akl i 5 frdll of P4 zas@m bfptiedn®
procedure for insertion an reno i e Can be 6
20 by the b t Higiailyt theaughi theoarchwire anéawayoﬁromdUetardwate @pbnﬁgglnathq
closing inst RAP&RIhG of the present invention preferably proximate. normally parallel
gingival and occlusal sides of the archwire slot will become more distal to
allow the exit of the sald archwire. o |
The ptocedure for insertion and removal of archwire can be easily done
20 by the orthodontist without the need for additional opening and closing
instruments., :
There are no tiny movable latches in the present invention, thergfore -
the structural integrity of the appliance of the present invention Is maintained.
Referring to Figure 6, when a large torque force is needed 'to‘speedi[y
25 cbrrect. for example, severely malpositioned teeth, the substantially elastic .
nature of the narrowing of the present invention, for example proximafe the
. gingival/occlusal sides of.the archwire slots ensure that such forces are
partially cushioned by the bracket system théreby modératihg the high force.
levels. This has been found fo reduce patient's pain and discomfort while
30 ensurirpg'a near constant and optimum force level for tooth movement.
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There are no tiny novable latches in the present invention,
therefore- the structural integrity of the appliance of t he K@E@éﬁ@OﬂOmﬁﬁ9
invention I's maintained. Referring to Figure 6, when a |Rewgwed b9 dpnaary 2006
force is needed to speedily 25 correct, for exanple, severely
mal positioned teeth, the substantially elastic nature of the
_harrowi ng of the present invention, foyyexanple proximte the
gi ngi val |l occl usal sides of. .the archwire slots ensure that such
forces are partially cushioned by the bracket systemthereby
moder ati ng t he hiTte fmataial thak esebs . us@thics chratrubietbe tresemdl applianesl ooy

patient®s pain_an iscontart whil 3 b and"
opti mum forc Iaé"\'}%f"‘p?rﬁ[g{’ %Ot[‘ﬁ *H%'{‘/Hf?SH‘FQﬁﬂé%ggg@‘s@S%ﬁﬁ %rbtra
PCT/ SG2003/ Oﬁ%ﬁﬁcmﬁmm ved 19 January 2006 11 The nmaterial that can
be used to constr

entalia e hpy . h o) oy
with a high modul "%f 5, Biait 'éi’f‘t‘i‘ﬁ,‘sp gee;ﬂ Qegreg in é’%@‘?@’ﬁéf‘}“ﬂ} g%éacL‘fl"
ceram c nag ereh?ad:nWiﬁé éhérebl it wikrided andéraobethat dkaim rc'abmﬂe iof further
connecti on ‘wi_t

cific..5 enbodi nents thereof
under st ood t ﬂhqd[ffcfp‘g‘?@s)cagﬁ'ﬁla@p cI""’l(illfjﬂlr“"t Wger”d %IGPY%"aqqy EC?HE‘STHSES or
appl i cati on izgaptatieredsfdhs mveotie foliowiny Rrdeatadtte ptlmi;slemof thatfephiddn ons
of the inventi n f.ol.l ow n ener es: of the
i nvention aff |H@F%H?ﬁﬁcgékﬁaggﬁﬁrpﬂ?é@aPF%ﬁ??ﬁEg%Fggéﬁiuﬂ?%éW@ghre
as cone W t hikhowk BeBistOmasUSTaeEs Wit m@tartcte whutrhthe itveRtion pertansdmd h
t he invention pertalns a d.to t ssenti al
features her ESHBRERE %P@'&Bq? Hﬁ?‘ﬁse@%(%g "ﬁ? ef%é 45'8 may be.
enbodi ed in severak tﬁ@rm@smﬁﬂi\mmhon deyalid Eﬁ@oﬂiedrmtdwemprfcrr'rrs withotthe
.essential cha ac%erl gﬁ ghQﬁéhnventloE ¢ qﬁ%“%tﬁ “ﬁ%@é@ de
that the ‘aboW E@r By ¢ £S55ia S?afﬁﬁer"f t9 YRe
i nvention -unlseuselddiéﬁmdursteo@ meatithié abovebddscrizachembsdimehis dre nbbto limit
construed br thin the spirit nd SCQ t t
defined in t éﬁﬁ%ﬁd@aﬁ‘%ﬁ‘ r'r@hes%? 8'3‘@53 g?‘?%%ft p&ﬁé%ﬂ s‘é‘%ﬂ?\a}g T ent
arrangenenss anstruadibreadgavithin the sphic budiscbpeidf i erdionpisrdefinethio tse ope
of the inventjan I o
enbodi nents at ep@&gglaﬁﬂgers ﬂ)u '%mrbaum$ﬁust%§ﬁav%?g?ﬁ ﬁ ﬁérﬁér&s Fre
ways- in whi dhtentied mlbmnrmmhedowltmlhé:hemwﬂand scope of the invention and
appended claims, Therefore, the specific embodiments are to be understood
to be illustrative of the many ways in which the principles of the present -
20 invention may be practiced. In the following claims, means-plus-function
clauses are intended to cover structures as performing the defi ned function
and not only structural equwalents but also equivalent sfructures. For
example, although a nail and a screw may not be structural equwalents in that
a nail employs a cylindrical surface to secure wooden parts together, whereas
25 a screw employs a helical surface o secure wooden parts together, in the
environment of fastenmg wooden parts, a nail and a screw are equivalent
structures. A
“Compnseslcompnsmg" when used In this specification is taken fo
specify the presence of stated features, integers, steps or components but
30 ddes not preclude the presence or addition of one or moare other features,
 integers, steps, components or groups theteof.”
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20 invention may be practiced. In the follow ng cl ains,
means- pl us-function clauses. are intended to cover structures as
performng the defined function and not only structural equivalents,
but also equivalent structures. For eXanple, although a nail and a
screw may not be structural equivalents in that a nail enploys a
cylindrical surface to secure wooden parts together, whereas 25 a
screw enploys a helical surface to secure wooden parts together, in
the environnment of fastening wooden parts, a nail and a screw are
equi val enCLAMSuct ures. "Conpri ses/ conprising" when used In this
specification is taken to specify the presence of stated features,

i ntegers, steps or conponents but 30 does not preclude the presence

or additian of aangtHeidofBE BpHlidtRe rh&dds i pleb@bﬂg%ﬁ‘)pr@ﬁ‘@ps
conponents or groups thereof." Anended Sheet | PEA/ A CLAI M5 1.

An ort hodont i c 2ad@sEigRian adanted fordiadiigdee ﬁlﬁ'élac‘@()(?fpﬁioé?ihig 5 a base
portion adapted t{]ﬁyb;gagggh AQ én‘alr% ﬁlftﬂ%eo(jé%f porr%'&qt mple %oag%rt%{ h&ARg

extending from't por I on Ion ‘havin

archw re meceCwing recaving anchres amﬂi:b rpmktpomhnrbbetmmm theesathbdsd asd thad
the archwre.receivi means, the archwire receiving neans having a
sl ot adap?é‘%i“"f"&? r,egggmpgmgﬁn%,rchw re 10 and having an openi ng

conprising a se@mhmérr@wvggméénmwwg QEidti‘adé@féd%ﬂéceWB% drbBwire
slot. 2. An orthodontic appliance as clainmed in claim1, wherein the

narr oW’ ng ang dyevingran SPPNiDg ICeBPrigingng sacanshprTeMingROTipE Whidh isMarmeuer
archwire lﬂ%ﬁ.ﬁlh%lé}g means. 15 3. An orthodontic appliance as clained
inclaim]l wherein the narrow ng portion is provided at at

| east one point along a |ongitudi nal openi ng of the archwire

recei vi ng mean 2 rthodontic a iance ai med, i n_any .one
of “the préced: A3 EMRcte, FEVBRES He. SaBPRL T iR mOT . MERHS ne halbeRg
one prot r psHm i9prévidled Blonga |@hg;hm|¢a1tdp@na@piﬂta@@ﬁcwﬂtberecawnmn@aﬁge
and conpr|5|ng

3. An orthodontic appliance as claimed in claim 1 or 2, wherein the narrowing

portion is provided at at least one point along a longitudinal opening of the

archwire receiving means.

20 4. An orthodontic appliance as claimed in any one of the preceding claims

wherein the narrowing portion is at least one protrusion or rib.

5. An orthodontic appliance made in one piece and comprising:
a base portion adapted for bonding o a surface of a footh,
25 a body portion extending from the base portion , the body portion having
an archwire receiving means and a neck portion between the base and the

archwire receiving means,

30



a base portion adapted for bonding to a surface of a tooth, 25 a body
portion extending fromthe base portion , the body portion having an
archwire receiving neans and a neck portion between the base and the
archwire receiving neans, 30 13 the archwire receiving neans having
a slot adapted to receive a portion of an archw re and havi ng an
openi ng conprising an enlarged portipn which is broader than the
slot. 5 6. An orthodontic appliance as clainmed in claim5, wherein
the enlarged portion is provided along a |ongitudinal opening of the
archwi r e recei tHengrchwixaseceiving Amearst idiom i stotagipbisainioereasive laapontidn ioh
claim5 or_6, wherein the .enlarged.10 portion is provided as one or
more poi ne8 APBNGS  aNe AIPR AP<lEh SRmBRSEREn Shigkisd Gorigp s
means. 8. pAshder thmreBtdigt. appl i ance as clained in any one of clains 5
to 7, wherein the enlarged portion is at |east one protrusion or

rib. 15 9. An orthodontic appliance as clainmed in any one of the

pr ecedi ngxcl ai gy, i.n,t b I anee. i t [

oA mot Bod 1o QiR conehEnBE s, BRfiel Tn Baft SHRtE 1R Rilkihed
accor di ngpogidntis peowdexhalon§ adbagiflirial bpefingadiipe asihadretreecisingaears.
bondi ng a base portion of the appliance to a surface of a tooth;
coupling an archwire to said orthodontic appliance, including placing

the archwiyre PARXIrAYIBNAE aPpihterR E8RRY IMNEaRP8T 6, viHifeidthe SFHEEY
the archwire into contact wmth either a narrowing portion of the

archwitf e pedisnvisneyonisigdsasonarpreios getp@enda longityinal cepaning f the

nmeans; an i.ng: sai hwi re substantially past said narrow ng
portion orgrcﬁ'%gpreggzgﬁgorﬂ??%% 30 11. An orthodontic appliance

substantially as herein described with reference to any one
embodi rrenlé_ ShOWH C;T{?‘lotd%%ﬁg %%Sﬁg)n%%yésngla%gg\%nngﬁy one of claims 5 to 7, wherein
the enlarged portion is at least one protrusion or rib.
15
9. An orthodontic appliance as claimed in any one of the preceding claims,

wherein the appliance is an orthodontic bracket.

10. A method for straightening teeth with an orthodontic appliance according
20  to any one of claims 1 to 9, comprising the steps of:
- bonding a base portion of the appliance to a surface of a tooth;
- coupling an archwire to said orthodontic appliance, including
- placing the archwire proximate an archwire receiving means,
and
25 - moving the archwire into contact with either a narrowing portion of
the archwire receiving means or an enlarged portion of the receiving means; and
- pushing said archwire substantially past said narrowing portion or

enlarged portion.

30 11. An orthodontic appliance substantially as herein described with reference

to any one embodiment shown in the accompanying drawings.



