ORTHCODONTI C APPLI ANCE FI ELD OF THE | NVENTI ON The
present invention relates to orthodontic appliances. n
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brackets and / or buccal tubes for positioning on

| abi al , buccal, occlusal and / or lingual surfaces of
teeth. BACKGROUND CF THE | NVENTI ON Ort hodontic tooth
novenent is a specialised branch of dentistry which is
i nvolved with the re-arrangenent of crooked teeth into
an aesthetic, funcORFAODONTIKARBLIANCEOsition
relative to the rest of the face. n conprehensive
orthodontic treatnment, orthodontic brackets are bonded
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and hence pose | ess of an aesthetic problemto the
wearer. The orthodontic brackets tend to have

quﬁtﬁ ?é en on one side to accept
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is either on the |lingual or occlusal side.
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archwire is usually passed through either brackets

suHasesvafcleei.e ROf Jureas tkended pp) i outside of festn, patients
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
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.

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.

In order to effect tooth 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
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so that orthodontic forces can be applied to the teeth

in the arch. Othodontic forces required to effect

physi ol ogi cal tooth novenenta2e typically 20Q0g or

bel ow per tooth. Excessive forces cause pain to the
patient and can also retard tooth novenent. For
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Metal ligature can also be used to 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.
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.

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.
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ligature are then twisted and tightened around the
tiewings of the brackets. Metal |igatures take a
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All types of currently available self-ligating brackets are considered
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.

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 to 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.

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
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Al'l types of currently available self-ligating
brackets are considered simlar in one way. All
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the bracket that is positioned in open slot position
to accept an archwire and then noves to a cl osed sl ot
position to contain or |ock tde archwire. To renove
the archwire fromthe bracket, the novable part has to
be returned to the open sl ot p05|t|on For the
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Qallid prae I FeiRasing ede iotsovith oBFlSrLand Singival sides which are

ﬁéﬂeaﬁén?nmovable relative to each other. With severely malpositioned
teeth, the roots of 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 rectangular archwire slots. When such a rectangular wire is first
inserted into the archwire slot of a severely malpositioned tooth, 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.

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
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relatively small may be life threatening to the

patient. Secondly, all existing bracket systens

whet her conventional, selfligating or self-rel easing

have slots with occlusal and gingival sides which are
rigid and i movabl e relative to each other. Wth

baseral thenedmoxin genesal tkeevwedgehm theatrelemantsardhnt%egapore or

ARy e Bkl B Pl e B Al SR Rerein.

moved ArPokjBet @ﬂhéemsmsmvemmn iBagt fpraﬂué Eimprovéd!eRhodontic
cases is necessary for stability of the corrected

@Pﬁm%sml on. To nove the roots of such

mal po ' cta

o ok KR beef Byt e HAC WERBRan 8 FE AR gt reast one
dészadivaathgenasseeizAad witarthapeionarte sl ots. Wien such a
rectangular wire is first inserted into the archwire

slot of a severely nmal positioned tooth, the w re nust
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al ways i n excess usual orthodontic forces and pain
and diTheondresentarieventjper | movieéshbyint hengaaspet, wirenotthedontic

Ao GRT PG ot 4 s Rpion- ador EBelor JdTy) T 3 stifface of a
kMl §AdRlyI pbriibh exEMRMd frefH tHbase baﬁldlﬁd&ﬁ’d hQVIﬁEmrﬁéfbhwire

t he cont ext of the invention. t should not be taken as
sereidny gpeans t thetarghyire frecewingameansl ha\@mgre &eraatt which has

ehie it SRl LIPOREh SRBIBRID G AREL TR a8l §PBortBn of the

aedhavire bhe Raving iat Sestidepart donepriling l2oagrewinddpeitidhnBaving a
herei n. An qbject of the present inventign is to
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0L 25 TR pRREIARFon' QU LI NS B8P finomai
BluehIBY cbDfthd EEpédi\dabeie O Whmhmhesmthoddmlerappd]ance comprises a
ngglggr%bnlgdao%d GI%P ondln%nt(%)rt ho%gce of a tooth, a body portion
extending from the base portion and having an archwire receiving means, the
archwire receiving means having a first part which has at least a first
dimension substantially adapted to receive a portion of the archwire and
having a second part comprising an enlarged portion having a second
dimension substantially greater than the first dimension.

The present invention provides, in a further aspect, a method of
coupling an archwire to an orthodontic appliance, the method comprising the
steps of bonding a base portion of the appliance to a surface of a tooth,
placing the archwire proximate an archwire receiving means, and moving the
archwire into contact with either a narrowing portion of the archwire receiving
means or an enlarged portion of the receiving means.

Other aspects and preferred aspects are disclosed in the specification
and / or defined in the appended claims, forming a part of the description of

the invention.
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appl i ance conprising a base portion adapted for
bonding to a surface of a tooth, a body portion

wexasngdiltag fromthe base portion and havi ng anPEr/sGi08/800259

recei ving neans, the archwire receiving neans having a
first part which has at |east a first dinension
substantially adapted to recédve a portion of the

archwi re and having a second part conprising a
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fQnpey wadge 8HE i nvention is directed towards an

The present invention should not be limited to only the embodiment
disclosed. For example, as is contemplated in the present invention, the
‘narrowing’ may be formed in the archwire, and / or be a kinematic inversion
of the embodiment disclosed herein for illustrative purposes only. Likewise,
the ‘narrowing’ may be formed by a combination of features of the appliance
and the archwire.

The present invention has been found to result in a number of
advantages, such as:

¢ no tiny movable parts,

e ease of insertion and removal of archwire without the need of additional
instruments to move the movable part of the bracket from open to close
position and vice versa and

e simple to make as the body portion and the archwire receiving means

of the orthodontic appliance is constructed in one piece.
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ort hodonti c appliance, such as a bracket or buccal
tube, having features that represent significant
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sel frel easi ng appliances. The body portion and the

archwi re receiving neans of the present appliance is
constructed in one piece, is&winple to make and even
sinpler to use as conpared to all existing orthodontic
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BRSEEFCDESCRIFPTICENQHJWHE BRAWINGS: enpl ated in the
present invention, the 'narrow n%a macg/cﬁ f or,med
B% AN e
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which:t he novabl e part of the bracket fromopen to
cl OseFP%Sr"e t1I |ﬂnst?aqgsva' éaSeVe?é\?ﬂio?\n\ﬂew of an orthodontic appliance of

the present invention,

Figure 2 illustrates a front elevation view of the orthodontic appliance of
Figure 1,

Figure 3 illustrates a side elevation view of another embodiment of an

orthodontic appliance,
Figure 4 illustrates a front elevation view of the orthodontic appliance of

Figure 3,

Figure 5 illustrates a side elevation view of the orthodontic appliahce, in
use, and

Figure 6 illustrates 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
embodiment of the present invention are shown. It can be seen that the

present invention provides an orthodontic appliance, such as a bracket 1
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sinple to nake as the body portion and the archwire
recei ving neans of the orthodontic appliance is

w@omvsos41dt ed i n one piece. Further scope of PCT/SG2003/000259

applicability of the present invention will becone

apparent fromthe detailed description given

herei nafter. However, it shou8d be understood that the
detail ed description and specific exanples, while
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Referring to Figures 3 and 4, the side and front elevation view of
another embodiment of the present invention are shown. Because there are
no elastomeric or metal ligatures required for the present appliance, in use, no
tie wings are required and the design of the appliance can be simplified and
made smaller for maximum patient comfort. In this present invention,
orthodontic appliances can be smaller, more aesthetic and more comfortable
with absolutely no sharp edges, as shown in Figures 3 and 4. When in use,
the present orthodontic appliances are further away from occlusal or biting
forces from opposing jaw, as the present orthodontic appliances are vertically
smaller compared with other conventional orthodontic brackets.

It can be seen, advantageously that the present invention has
substantially no moving parts, and thus avoids many of the disadvantages
associated with the prior art.

In the system of the present invention, the force to insert or remove the
archwire is designed to be below the force that bonds the bracket to the tooth
which is usually in excess of 50N. It is however above the force that is

normally required to effect tooth movements such as tipping, intrusion,
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use when a large torque force is applied. DETAI LED
DESCRI PTION OF THE | NVENTI ON Referring to Figures 1

wa@pash4418he side and front el evati on view of OPET/SG2003/000259

enbodi nent of the present invention are shown. t can

be seen that the present invention provides an

orthodontic appliance, such a8 a bracket 18 which has

an integrally formed narrowing 2 proxinate archwire

slot 3. The narrowing 2 may be provided as strip

subasiant iraialtipn pangkiboalily movemamis.h Nbrmak osthodostic dartes are
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the archwire is fully inside the slot, the force to open the bracket is removed

and the gingival and occlusal sides of the archwire slot will revert to the
previously passive state, and in one form, parallel to each other.

To remove the archwire again a force of about 1 to 2.5kgf is applied
digitally through the archwire and away from the archwire slot. Again the
narrowing 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 said archwire.

The procedure for insertion and removal of archwire can be easily done
by the orthodontist without the need for additional opening and closing
instruments.

There are no tiny movable latches in the present invention, therefore
the structural integrity of the appliance of the present invention is maintained.

Referring to Figure 6, when a large torque force is needed to speedily
correct, for example, severely malpositioned teeth, the substantially elastic

nature of the narrowing of the present invention, for example proximate the
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opposing jaw, as the present orthodontic appliances
are vertically smaller conpared w th other
conventional orthodontic bradiets. t can be seen,
advant ageously that the present invention has

subst ant| a”%/ no noving parts, and thus avoids nmany of

Qﬁ‘eg"éﬁ losalusal sides ofsibei arahwing tshots hengireothadr such forees are
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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
to be illustrative of the many ways in which the principles of the present
invention may be practiced. In the following claims, means-plus-function
clauses are intended to cover structures as performing the defined function
and not only structural equivalents, but also equivalent structures. For
example, although a nail and a screw may not be structural equivalents in that
a nail employs a cylindrical surface to secure wooden parts together, whereas
a screw employs a helical surface to secure wooden parts together, in the
environment of fastening wooden parts, a nail and a screw are equivalent

structures.



the archwire is fully inside the slot, the force to
open the bracket is renpoved and the gingival and
wo@ewbnsaBl sides of the archwire slot will reverPCT/$62005800259

previously passive state, and in one form parallel to

each other. To renove the archwire again a force of

about 1 to 2.5kgf is applieddigitally through the

archwire and away fromthe archwire slot. Again the

narrow ng of the present invention preferably

pr oxi r‘fﬁbmmisesﬂiolnypliseim@l Wwblengusgil vial thisdspeciflcasiah is taken to
f the arch re distal to

Sreety She iSOt oF By hallien T iss, S, Ok GoTpdrgts but

'db%%rﬁétoﬁre%ﬂﬂjer ﬁi@}S?éséHceaéF B%ﬂlén‘:@lﬂoﬁ@ dtagioty dlRGefeatures,
by the orthodontist wthout the need for additional

dplegersy stens, cpmqmgntaweltgr@meattberevﬁere are no tiny
novabl e | atches in the present invention, therefore
the structural integrity of the appliance of the
present invention is maintained. Referring to Figure
6, when a large torque force is needed to speedily
correct, for exanple, severely nal positioned teeth,
the substantially elastic nature of the narrow ng of
the present invention, for exanple proximate thelO
gi ngi val /occl usal sides of the archwire slots ensure
that such forces are partially cushioned by the
bracket system thereby noderating the high force

| evel s. This has been found to reduce patient's pain
and disconfort while ensuring a near constant and
optimum force | evel for tooth novenent. The materia
that can be used to construct the present appliance
may be a netal or alloy with a high nodul us of
elasticity, a plastic or a polyner or a ceramc
material. Wiile this invention has been described in
connection with specific enbodinments thereof, it wll
be understood that it is capable of further

nodi fication(s). This application is intended to cover
any variations, uses or
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adaptations of the invention followi ng in general, the
principles of the invention and including such
walepansdses fromthe present disclosure as conmeCTBGHI08000259

known or customary practice within the art to which
the invention pertains and as nay be applied to the
essential features herei nbefd2e set forth. As the
present invention nay be enbodied in several forns
wi t hout departing fromthe spirit of the essenti al

IMS eristics of the invention, it should be
understood that the above descri bed enbodi nents are
not tolimt the present invention unless otherw se

dpeci fAneskthdddnticaipptinéd edhprimgeonst r ued broadly

within the spirit and scope of the invention as
def i n@dase RATEOR @dantastios banding o4 swikcevtiateetht i ons

and equ . ar e . ,
el aBody fHion dASRANE oM, Bichadh BBAR 4 Riving an grewire
asackivipgemsbads, cl ai ns. Therefore, the specific

enbodi nents are to be under slthood to be illustrative of

the niif AYErS FecRiYieg AN MaNtIgR dustpattiuhishdiameat least a
fifé\t%bﬁgioﬂ%ﬂ%?arﬂfaﬂgltdau ted B Pé}?ei\‘;é"alc!?cg‘t BH o tﬁg'?rchwire and

i
rrea-ns-pl us-function es are I ntended to cover
bavingt ar escend peart ccampiising ea dediirowihgf yoctior rharning nat second

nly structural. equival ents,, but, al.s ui val ent
IPvehsion SEb4BlaBiNle naRbR BBl hS TSt aemipna scr ew

‘may not be structural equivalents in that a nail
a cylindrical surface to secure wooden parts

enpl oys l . . . ! . .
2oget ﬁ@rqrtmmrélssarwhgaa@wsemmmaclaén ilc avheyeirt feenamowing

R A AT T

ppangal ent structures. 11 "Conprises/ conprising” when
used in this specification is taken to specify the
presence of stated features, integers, steps or

QP”POAﬁnBﬁhQ&'éntﬁP%f)ﬁgQﬁc@r%Cb el BIAFHCACEr B, wherein the
addi tion of one or re other fteatures, integers,
Bsarpwingcismpenentrore pajrts @ieng adergth. dri/ 6t 4ep of the archwire

receiving means.

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 comprising:
a base portion adapted for bonding to a surface of a tooth,
a body portion extending from the base portion and having an archwire
receiving means,
the archwire receiving means having a first part which has at least a
first dimension substantially adapted to receive a portion of the archwire and
having a second part comprising an enlarged portion having a second
dimension substantially greater than the first dimension.
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An orthodontic appliance conprising: a base portion

adapted for bonding to a surface of a tooth, a body
weorosien3ext endi ng fromthe base portion and hewi/6G20a8/000259

archwi re recei ving nmeans, the archwire receiving nmeans
having a first part which has at |east a first
di mensi on substantially adapt!l® to receive a portion
of the archwire and having a second part conprising a
narrow ng portion having a second di nmension

Subst At sihegontie capplianeey ahaaintesl fin rany djnmlféitba. peaceding
ERuPe) IAERG e AR R85 851 AP Sl aMbileg n the boay

bertgirh and / or depth of the archwire receiving neans.

3. An orthodontic appliance as clainmed in claim1 or 2
wherein the narrowing is one or nore points along a

engt A a : t.he ~al; i eigvi :

5" Ao Bnhathic illafioe. i RITR E SRS oo CRiRein the
ehlargee pediion i< [providedtedorg ra temgtin ardowion gigpah tafoihel Srchwire
at |l east one protrusion or rib. 5. An orthodontic
HHAY'3R & hpri sing: a base portion adapted for
bonding to a surface of a tooth, a body portion
extending fromthe base portion and having an archwire
Becei Anngrthedontic appliancehas rakaimedeiny clagmnBafsohZy whgrain the

bR Pelia s Apled b5 ko Jusls' Bty Biprit Solpagth and / or
depthvofithe amchWwiny rédbiving @eedls part conprising an

enl arged portion having a second di nensi on
substantially greater than the first dinension.13 6.

. . i nod. | f th
80 o ARCERREAHO UL BRI, 23, SRS 7o}, bl o o
wheeeis lthd eplavyedi pdrtion it l2¢ Idzxtivyne protrusion or rib.

10.  An orthodontic appliance as claimed in any one of the preceding

claims, wherein the appliance is an orthodontic bracket.

11. A method of coupling an archwire to an orthodontic appliance, the

method comprising the steps of: |
bonding a base portion of the appliance to a surface of a tooth,
placing the archwire proximate an archwire receiving means, and
moving the archwire into contact with either a narrowing portion of the

archwire receiving means or an enlarged portion of the receiving means.

12. A method as claimed in claim 11, comprising the further step of moving

the archwire substantially past the narrowing portion.

13. A method as claimed in claim 11 or 12, wherein the orthodontic

appliance is an appliance as claimed in any one of claims 1 to 10.

14.  An appliance substantiaIAIy as herein disclosed.



portion. 7. An orthodontic appliance as clained in
claim5 or 6, wherein the enlarged portion is provided
w@bkwag44a3l ength and / or depth of the archw r ePCT/SG2003/000259
receiving neans. 8. An orthodontic appliance as
claimed in claim5, 6 or 7, wherein the enlarged
portion is provided as one orl4more points along a
l ength and / or depth of the archwire receiving neans.
9. An orthodontic appliance as clainmed in any one of
claims 5 to 8 wherein the enlarged portion is at
18ast AORRIMP LSRR ad hdreirt sl t Nodont i ¢
appl i ance as ra ned on any one o Fhe precedi ng
clainms, wherein the appliance is an orthodontic
bracket. 11. A nethod of coupling an archwire to an
ort hodonti c appliance, the nethod conprising the steps
of : bonding a base portion of the appliance to a
surface of a tooth, placing the archwire proxi mate an
archwi re recei ving nmeans, and noving the archwire into
contact with either a narrow ng portion of the
archwi re receiving nmeans or an enlarged portion of the
receiving neans. 12. A nethod as clainmed in claim,
conprising the further step of noving the archwire
substantially past the narrow ng portion. 13. A nethod
as claimed in claim11l or 12, wherein the orthodontic
appliance is an appliance as clainmed in any one of
claims 1 to 10. 14. An appliance substantially as
herein disclosed. 14 15. A nethod substantially as
herei n di scl osed.



