, deé3exul | 6: TIN (PCT/ EPO2/ 01568 Translation of the text as originally
f4 | ed) Lingual Bracket \ Field of the Invention The prese
refers to a lingual bracket for orthodontic treatnents of @ BHH m%ﬂ
| ower anterior and canine teeth, consisti ng of a base plat
adhesi ve attachnent to the | i ngual side of a tooth, said base*§i&t'e havi ng
opposi ng occlusal and gingival edges and opp05|n? n93|al and di stal edges,
a frame e(RYHMEROQEHS: Hangatien of the dextasi aniginadidladivi ng a sl ot ext endi ng
substantially in parallel to the occlusal and gingival edges for receiving
an arch wire and possibly with a nmeans novably supported m mmmmmfor
at least partially covering the sl dtingpahBragkett endi ng i namwm m‘ sai d
edges. Backgiround of the Invention The teeth of the human denfyig. may have
various mal alignments. To correct these malalignnents, brackets are
attached gleld betheagvdntionai d brackets conprising at | east one slot for
receiving a resilient arch wire. This arch wire extends through the
brackets fornmed differently depending on the tooth and at the sane tine
connect s trRgmHradinh .rﬁfén@@@référsqa aAin gnal BrackRRENShoRfic FrRgmAEH 8 b HaRIYer Of
the tooth, the arch wre produces different forces via the bracket at the
respect | vand tyver anteriar angroeainerapiig ceasisting ofmbasesplaieror theraﬂ@@w@n" and

"torque h h n the
ot her t ee? ﬁgcfkﬂeﬁtﬁgtt ﬁ%naﬁ‘fa? %ggtgzgégé@éc%gaﬁé ? Iea?%ﬁgwﬂg §BB¥In qﬁgén'f“r?g
t he t oot hgmgwtahédgnsadmd opmEsing mbaiaéandhdlstamrigey|ariramble}emted1frdm| the bage s and

torque-forgces piLvot t toot nsy.erse to the ro f teeth i,.e., around
an axi s RPN T ateyibea Aot eferdibShtaenthibyt parafta heBedyseid, oi o
teeth, togngivabedgdsfor rétEividiy 8n RFSIORIE and @o@étb?&miﬂ 4 tneins oLy $8iportad

t hr ee- dlnen5|onal correction of the posjition of each individual tooth takes

pl ace. That H‘ieff"%fF%FRraédﬁ‘qséE?l'GW a?veé@sﬂbqupp?ma@eét@ﬂﬂmgrf@cpar%ll%to%ﬁ\d When
treating g§§@ mal al i gnments by nmeans of brackets, a relatively thin arch
wireis intially used, since at first, |ow correction forces on the teeth
are sufficient and too great correction forces would cause pain. At an

I ncr ease fac BLR bf’ﬁ\te'lﬂ rﬂfont he teeth to the target position as a result
of a prog cess, thicker wres mnust 2 increasingly be
used to apply the required correctlon forces to the teeth. The arch wire is
exchanged tqQ,.t t| mes dur ent r.e tre ros secti onal
ai monst ondeteeln o The hifBS PeqE madhaiE VaEus MBI et 4 S RRD E5F e

st andar di agghli hnlé‘ﬁts“@ﬁk@t?dﬁarf@é]féichéd%tmdemea@lb b‘raamtslsompﬂ;ﬁn@at lefabt @ik X
28 ml (1 ml| = 10-3 mches%lrﬂrAccordl ngly, the bracket slots

di mensi on&iot fexregaing grresiiertarch wirey EE@@/‘FMU"@ getends ihrgueh they bﬁ?‘éetlsar gest
Cross sectdrRiedvMifférantly dEpendintesh e tobfieaid 8BthBREMe tithé @bnA¥dts them such as

pearls on a chain. Depending on the malalignment of the tooth, the arch wire produces

different forces via the bracket at the respective tooth, said forces being called
"angulation”, "rotation" and "torque" due to the fact that the arch wire is also held by
brackets on the other teeth. Angulational forces correct a lateral oblique positioning of
the tooth, rotational forces rotate the tooth virtually around its axis and torque-forces
pivot the tooth transversely to the row of teeth, i.e. around an axis extending transversely
and substantially in parallel to the row of teeth, to correct for instance progenia, a cross
bite or an overjet. A three-dimensional correction of the position of each individual tooth

takes place. The different correction directions will be explained later-on.

When treating dental malalignments by means of brackets, a relatively thin arch wire is
initially used, since at first, low correction forces on the teeth are sufficient and too great
correction forces would cause pain. At an increase of approximation of the teeth to the

target position as a result of a progressing treatment success, thicker wires must



A bracket of the above-nentioned type is known fromUS 5 863 199. This
reference describes a |lingual orthodontic bracket, in which the neans for
covering or closing the slot provided for receiving the arch wire is a

| ever pivotally supported on the frame around a bearing pin, said | ever
having to be held by ligatures in its cl%sing position) with the ligatures
bei ng wound around a lug forned on the frame. The slot is forned on the
bracket iincreasmaplydre tseat toi apphotheneqairgzbcortestion forkes th thedeethn Toé ardrewire is
gi ngi va. Thgt qﬁgns t hat,. t he onth@pgggisé qysttinsert the arch wire into
the sl ot PFOAPIFLURLR NSRS 8'[""391 S AEREEA R/ s can be supervi sed only
indirectly by nmeans of a mirror. Further, when biting into food the arch
wire is subjected to the pressure of the respective food in a direction

| eadi ng olft€ BPstRECUING diseensinfis AfiREckapiRs A # EAUREI TBEARIWALEESE SECHI t he
SOt |1 o etdritifliz &P iO-AmBRES Pbgnitides gén'd%&bﬂ fSmMEk 1Bt S2X2B i

reliable to prevent opening o osl ng neans arranged above the slot. A
bracket i@ rdésd0bechas) Agopdiagly, hedratiiet Blotshavsedimensionsdhatcars suffisieat | y

arch w oopiseai a5 Yt glaced R el UnERds Pilndor ki i ). °"

The sl ot treatmewered by a closing plate, which is held by a spring in a

cl osing position. The di sadvantage of this construction is that the
pressure applied by the arch wire, which in the case of a |ingual

appl i catipforfrtt he bracket is frequently directed inwardly, i.e. in the
direction of the oral cavity, nust be received by the closing plate and by
the spring holding the closing plate in the closing direction. The support
of the ar | ' f : ey g i ' does
ot sut T1eh o yO e SPSLE rRaonel Hes R B 6 T b0 Pla P RE ot
3 Fr om USlescligs atisgual drihnadantic bracketdimnwhich Hreamkans for coMenng ahcesingthe i s
directed gl . Sl ' he. b . ' t 199.
For - secur it PRES fdtebeFind s pleh st RFREDBEAF SR on Redraffe

O rings (arsuad bypearide pof, saiddbesr)haaving torievheld dy fligatutds in itsrakadied position, vath

this b . I iml di sad i when. | aci th
arch wi r ANSORHECPOOE YRR AN BIARETSa RB b BT . 1 e S/ G AR FBdred
into the rasketGRdinhannamihatiits Wpedingaidints iPthet diR:cliol bf mergmﬂwsrhd@en@mor bed
by the Iugatures which easily yield to these forces. Further Ilngual

bracket s abthﬁmmdp%ﬁhnu@tmsgstéh&@?qh Wige f"ﬁ%ﬁf@ $etfrqaithe paek sidgo H}? t he
si de of tﬂc]slcrgétaﬂmsg RPR é‘@ehﬁb‘é&j@rﬁﬁirﬂil‘é&ﬁ/ wmaga of ansirbh e Aheh \N“%]nebiﬂh’ggt

be secure the slot by l'igatures so that racket reveals those
di sadvantiatpefood thecarshtwiteistsubjechasl fodbe prassureoldthe bespsictve fasd ing dreggn 849

and 6 14 4 T I r ff o LIS 7
037 and 44000 gESr R t3RhaGhe SRAbENEUE be'BlosBEd oPRe AT R Gy’
whose sl atpenad. Deereforey the ligature< nuist be) eztreraely eatEbie to prevent gpesingpafrthed on
the frame, said closin arrgnge nt, consi sting of a sheet strip having a

U- shaped %@ﬂ?gEE%WFEHawﬂFQﬁ P egﬁﬁﬂ%ﬁted on the franme and whose two | egs
have unequal |engths and are bent again C-shaped. In the closing position,
the shorter one of these C shaped | egs, covers the slot, ereas the ot her
Cshaped A DIAGHEGE dsscaeed dll Byparideowiien £an Pgdvsariecapta gl ansh GOl ¢ ne
frame. - Thenay 8l fidttaife Hfwihibh hd2iaeke tedehinehitbictalite Bl a0y b taeni ng
of the slot is arranged on the side opposing the operator_conﬁﬁrabLe to the
bracket dwaserriatagubstaatialyerereandiowady.Udessiggs cavered by aoelesing grate chich is

-cal | 14 gat i : - tinme,
o vt ch 1EEblAgb E, R Fosple MheRfvahBlL o e citeinlcRbn s alfhel | T
pi vot al edressune applied betid arehwite, sdinkviv dhes basteof alingyal applicgtionsf $e071 118

or EP 0 938 874 . Brackets aof this.type far labial, applications have well
been proViRckEh Pewytil aier g huadty iy Binr Srecidtint B Bl A &% av e
nﬁt bﬁen r@ﬁ@ip@@bvltﬁ@élo{sirggjlméfammwtaatsbpmholﬁh@ btheaﬁﬁihgfmétetihime bmsilrmgst 01(‘1
all that the. s e available for attaching the brackets is very small, an

t he di st E?@“%'E-a"tc'}?esmétk@tt%e AEchomiee ﬁﬁgf-'ﬁ‘ rejnot (gl jf’ué reMenow e 'H%"to\"’hlé?h
hand, a Qﬁfetsarldﬂsnﬁieléﬁuyueva%Wfo@éestJaau#aé@fﬁf@ﬁérdtéﬁdre&w foRth.so that the
arch wire can take effect. us, the brackets nust be significantly smaller
than the brackets for a | abial application. On snmall brackets, however, the
| ever arm available for the arch wire for applying directional forces,
particularly for rotation and torque, is very small. 4 Summary of the

I nvention The object of the invention is to provide a bracket of the
above-nentioned type, into which the arch wire can be inserted in sinple
and tine-saving manner, in which the arch wire is held safely and at which
the arch wire can be effective in the best possible way, and which is

L T o r o - - o [ o



than its width. In a further advantageous enbodi nent of the invention, the
securing neans is fornmed by a leaf spring or wwre strap spring, which is
anchored on the frame and which closes the slot in a closing position.
According to an advant ageous variant, the leaf spring or wire strap spring
has a section defining an arc of approxivately 270, which resiliently

cl anpi ngly engages a wing of the frame and which furthernore has an

appr oxi meltehyUStG 442)A76 exlingusi orthodondictbinackiet isf knopmi wibossr slai isalirettedp spri ng

i i t al. t . L] Wh i i i t .

end posi { 1AL e L8R 36 BEstihl BRBmBe T Fe R bk dat weRellE el Ra®
spr iblng ihriligglngestti)mt&rﬁ ferm opbﬁgh:y}msiliefgt ®h€ng_slmqéuzgjy S\Mtﬁmﬁ mb?én? ﬁs@pidvgieidﬁ‘or 4
sta e i n n osi tions resilien racing o rch- shape
Seoti on Bkt B R Drackarevedls siiar SRAdyaHBEEROL5S £ HESR et aghe o
the ext enpieQifctPlvirk¥@ th€ abovfrightiohed BRICREE Mdpdover Ptheiferckk @itebtedtiftg thé ofg i n
the spring position covering the slot. Thereby, the spring is additionally

secur ed a¢R¥ithswhigh erigwateaironbeiareh wisednist hesgbsaragst by therlgatures shighy easily

| arger t t I force applied by its inherent resiliency. The

i nventi onhﬁfg)lrdggi?hd%se%k%rgacket, in which the slot is aligned in a manner that
the arch wire can be inserted into the slot fromthe occlusal side, that is

t he chew | ane. The ,insertion of t r g an_therefore easi |
rer vt ecfer el Hifers R i il rolfi 31458, 147" By R8s bORH R 1 ftRe ./
madﬁ by Iéi_gabﬂt‘rﬁ: fmmeaﬁpb@éimgéméybmd _ Iht@ﬂedperlnyarﬁi thprarctgwirp andst del seicuyeday
such a sprin f can be. pivaot in a nner known r se petween, two
Sosi t § onoihe st by gafies 5 it T kB fevERs hese e BERTageS N BoTa LR W e
slot in tast mbhﬁﬁndmﬁia&ftéwof BS RB5EBAVRIE 6 1r452f767re$rme éaﬁyé@ﬂﬂie_‘s@o brackefz62
444. Due to the alignnent_o he sl ot according to the invention, the

f t
r ot at i onathabareddiowalisemddd A\331 B3 7anekA PP 88bnt o t he bracket and therefore
onto the treated tooth is not transferred by any resilient closing or
hol di ng mechani snms, such as springs or ligatures, but it is received
unaf f ect edSiHy5 tth28hdesdibes farlingeakorthddontic hracket; whidse Istot ean b coneredt hea
tooth. |

cani ne t o3Pa PEERaPReRLANENT siudborted osRE s, s34 4P<ihd BraRbEmER ond
per pendi cedrasidtivig tod atsheebstsip hbhaing aotf)-shiaped bastazictibn whidhais sappenetson the

substantial ly i arallel to the chew lane. In this difectio he arch
wire is rERmERIAATIasE P ledrhaytutenyahieanllsiad ase beRLegan Geharssyn e, ¢ he
l'i gature gbsihfPosiBbh e sRbftedndf thess C-MapedildlR dbvels Pk siGtewhbriasitegei vi ng
the arch wire. Forces comng fromthe arch wire are therefore transferred

better on®thet keshapet tea munt beseqed by enegnsief RAigakIre cAGURPMHeEReEPR theso t hat
oF ( . . _ ; |
en usi nﬁ?rhbrfﬁh@bvﬁéﬁ*ﬁ’éﬁ{esof tﬁ{‘(@'fbgé?clé'ifs émbélg%ﬁﬁmﬁ&@gtéhéﬁ g# Otqu;sﬁg ket's

sufficiently great adirectiona rces) particulzar r _
torque, camangedduyibegidaioppasirgotheroperater edrparablgftotthe braakrt aggosding tenf or ced

by forces I n ch wire when chewi ng, such as biting off
B ARS8 S

froman app orces extend in a direction in which the arch
wire is pressed onto the bottomof the slot. It is self-evident that

according, to,the differi i ncl i pation f the lin | toot rface ont o
anCont henghtiodgpted $Etad aetigahie btka® haveben ey be TR BloR fianes
nmust be dinffifeleiHe sreRMaiead sbourkBh &dl SIGICH tRebideret Bya %bﬁn%ﬂ%d@él@@ném
order to achieve the goal on all central and |ateral_ teeth stricken for b

the inven®idfesiliently speugnd slide. campacasd. W 874 19B SREP QRPBB74,A% Ruackets

Aocor di ngl o T o G o o A g Pt Bwever,

whi ch satisfactory solutions have not been proposed for lingual applications. The reason for this
is most of all that the space available for attaching the brackets is very small, and the
distance of the brackets to one another is very small. On the other hand, a certain
minimum distance of the brackets is required so that the arch wire can take effect. Thus,
the brackets must be significantly smaller than the brackets for a labial application. On
small brackets, however, the lever arm available for the arch wire for applying directional

forces, particularly for rotation and torque, is very small.



6 conprises different brackets designated for the different teeth in the
anterior and canine tooth area. Brackets for the nolars are, however,
designed differently and are not subject matter of this invention. The
bracket according to the invention differs fromall known |ingual brackets
in that the slot is open towards the ché%ﬁng pl ane and that it is
preferably |l ess deep than wide. An arch wire of rectangular cross section
is therefore inserted into the slot with its broad side in a virtually flat
manner , ereas | haIIv kpnown |ingual brackets the arch wire is inserted
into the ow side, i.e. virtually on edge with respect to
the slot. An arch wire that lies in the slot in flat nanner devel ops
greater fgrces vvltgHae ect to rotation and to at the tooth du toits
rigidity Bigctof Hgainy ’P&Q‘i‘ ipjo provides bEaClPY of t ﬁéBPY%H“t’WPBe ®Cs| on

edge. ThiygieRtheXick Wikdahthe msérté?@fnréuﬁnblebérﬁﬁt‘?r@fsawabtrﬁénrﬁr R WIREH BHeOatcRT
cross section that is install on edge) since it can carry nore | oad when

i nstall elermISthﬂl¢sqj‘@Mandoat Wht@ththﬂﬂmh miretcan| kedeffectiye in the hashnessibleway,is a
further, t This installation position
of the ar WI ;@& ﬁ%ﬁ%ﬁ&ﬁt%efoﬁng t%Bf)I:'a%sﬁo eep and to therefore reduce
the overall height of the bracket. In the bracket according to the

i nventio the li.ga NQ.,. SSP ess.th d si d t he

o oh i - T PeptE BeheFed by pliafiet rirRbnrBR TR HES AR oG bire
rr}al al i glnrteetrtlw oénéiétmg]tat@tﬂsasiemlated?r thieradhemvéeftaclﬁﬂepmtdt%euh@raltsmtdte chewi ng
pl ane. n the c e of angular nal all gnnent of the toot rces ar

P oduced agth 5ad Pass BIAS JvinGSPROB)S BRSI| G SE0GR! o1 TR EEINAED | ng
whi ch actfrdrm thé‘ﬁ‘as%%lét% 4Hd ﬁ’a\ﬁﬁb’ A&t 'eS?!?:n@fngtshdb&a'ﬁ%W inQHTRIY) to H& By plate,
formerly known Iingual brackets, the closi'ng necharisms cannot exert such
resili entsaﬁdasslgte%ervmg ferrgcaivinglan arsh vdied Ang atroeantefor Seeuringoan awbwaoem sajthe

h I d
Chr ofor ST MRS WAL ShrklF oSt Ry bRAERL 5
ends of tdxtersling alangthmsldt anybtheibuigh tlnp;sdxmhmgoedgm;through thetszbmtenbenm\gth, and

it applie res ere so that the resiliency of the wr ause

ot at | ondPPBSRaARE Set PRACHIGmLEN alele At whER Rk oo taRs B Bhre, g
whi ch ar eartdthe etombpemhgrmbesmgdh@ap@( tirteetanglehsubStartially ppiats inhe dirégtion

i mportant i n th ailg ﬁ] ckets for the anterior teeth of the |ower jaw,
since becf{R&ock uq gdgeaf fhe 3r?§ #M8ns of the teeth, the brackets used there
are very snmall and the leverage is very small. Resilient supports, such as
by means of Orings, as in the prior art, would significantly reduce the

7 effect lafantasyaniegrovs embodimentsf thedaventionwthe! slotdtasenderihevhieh israalier ci ent
forces fqpg ﬁﬂgmﬁl ng a rotation. This disadvantage is prevented by the

i nvention. special advantage of the invention, which results fromthe
position of the slot opening created by t he |nvention is furthernore, that

safety | f : i

cpri ng i aroxuihe! eRabiEBetE dritodhuor R Hie MR, B ¥ ERG LS iRy,
case of tnleakepmgfmrwitdﬁstrammmgammm isantiearel oarte fasss &hd whivh aggesrtheani ne
teeth thesjl saf % .are al so advant ageously not necessary. These

br acket s %7td" rerrely flat, which is inportant to prevent that
when cl osi ng the jams, the | ower anterior teeth gripping behind the upper
anterior teeth hit the brackets fixed to the upper anterior teeth. Such a
safety | vifFcoedieg tp arkﬁdvantagmsuermnwze IBABSRING PrtWire siraRisRHhRHA seetipnt he

b ket A t , )

o oh 1 s LR EEA of SRBRRIIENTPR, ReicREFA inBRYS RidRbep o iflg of e "0

ext end trfeame'engwhjchtfurthhménwfer’r‘@etanoapnrnxlmlat&lhstraiehmmhnsim eanﬁldbedbafeave t he
| ot . . t

the. ol osihy 8L MteciBiserill L BRbRIBEMEAIAR pridRst RS ubtheithe A S blp "

over its inéise bneacy pbsition, amlcthmtdtak thverably thesstradghttdxéensidn ofehbrsaui@tn if

the free end,of t rin eg cove he sl o not .se el ow a
e et ot ehBoRBonaS meSshring: Sharaty ticsmng s SRR Nain 3 BHhEha® L)'
urged outpdaitiond®ysesilieritbradifg @D@t@la”r&l-dhé;%‘d$édt|oﬁfattﬁé?wmbctﬁltﬁ@fr§ﬁfe| ng acts
on this spring and only pivots the spri ng W t hout destroying it. The safety

lug is therefore basically dispensable in this bracket. Wien it is still
used, e.g. in the area of the canine teeth, it serves there on the one hand
for enlarging the resistance against the arch wire being pressed out of the
slot, and on the other hand the wire is released when a certain force is
exceeded and thus, the tooth is automatically protected agai nst overl oad.
By this lug, the desired opening resistance of the spring can be produced.
Short Descrlptlon of the DraW| ngs Flg 1 |s a S|de el evation view of a

b o



condition of the slot; Fig. 2 shows the bracket of Fig. 1 in opened
condition of the slot; 8 Fig. 3a shows various brackets in nounted
condition on anterior teeth, canine teeth and nolar teeth of an upper jaw,
Fig. 3b shows the brackets of Fig. 3a in_a sonewhat enlarged scale and in
the sanme orientation as shown in Fig. 3a° and Fig. 4 shows a top plan view
onto a bracket according to Fig. 1 with a closing spring partially broken
away and lais advastageduaifdhe fiee end Iﬁf@)e éxtehsion ofithedeatspringlis aovesed by e

mal al i gn n.of . Fi n the
e of OISOt ptfrgfhe Jq ity &S5y kAR Bt E BRGDL e et
of the cIaﬁjxmaﬁpsemedEggnnsﬁammala:;ﬁnﬂ@ ah@tahapabsorborebs thee abs Regert of
Fig. 1 w % n inserted arcF s ows a bracket simlar to Fig. 1
w0 o priopedis BRSG0SCe RoPledhy B ithedint (S 7i g 6 and 9 Shows i de

el evation views of two brackets according to the invention for the use only

with resilient ligatures. Description of Preferred Enbodi mente The
i nvent i on'W§ |n~erﬂitm mrevides arhragketi in whiehthe siptiis aligned iarccmanaet that earFhgs by

Teans of rELk bEhRHBAETRL Siot FB MEEERLAPRAC NG tiPelfing BBIThS S

a base plate grooves on i sal rooves avi ng
dovet ai | -igbertien ott’r@wclsw‘ei aam,thamﬂorefbeeeafsrlasepémsad\Mimht asiag atmmoof a

rect angul ro ection.is forned. The of t is slot 4 .i5 .in the
ool o cSeeitng e ARTILED T Do eaF I BRRL of tastatsal Pintfbned hha o
\t/)vings g fasrpim@ paﬂnﬁmbrlwﬁyeum b@ptlh%ﬁtﬂétgﬁn\milﬂlﬁotéd |rth£1®nérln@|i' klgomﬁev\béph can
e use or. attachin | gat ur es e br rther ude sprin
nosi omat dibtwgen B pogons NNELSE 1 ippset Faseiot e Ave geikan nd Gareredhe fiobn
7a, whi CthPfé améspeyﬁdsnatxsaﬁ@x@hp@pwf@p@na@ﬁﬁﬂnﬁdawu&wse@uab changes over
into an approximately straight section 7b, whose end portion covers the

slot 54 in the closed condition) as shown in Fig. 1. The arcuate section 7a

of the Spm%é'g) ﬁ@%ﬁﬁﬁéﬁ?& thB &10ta880Rirfy to%hE inveAfiEh, The TGS ERGct ahpiléd By ON

the frane
the arch wnre onto the bracket and therefore onto the treated tooth is not transferred by

any resilient closing or holding mechanisms, such as springs or ligatures, but it is
received unaffected by the bracket frame and is transferred therefrom onto the tooth. In
the case of brackets for the application in the anterior and canine tooth area, the arch
wires act on a plane that does not extend perpendicularly to the base face of the bracket
but that extends substantially in parallel to the chewing plane. In this direction, the arch
wire is not supported by the closing mechanism of the bracket, by i.e. the ligature or the
spring, but by at least one side wall of the slot receiving the arch wire. Forces coming
from the arch wire are therefore transferred better onto the tooth than is the case with
known lingual brackets, so that when using lingual brackets, which are small compared
to labial brackets, sufficiently great directional forces, particularly for rotation and torque,
can be developed. Moreover, the effect of the arch wire is enforced by forces, which act
onto the arch wire when chewing, such as biting off from an apple, since these forces
extend in a direction in which the arch wire is pressed onto the bottom of the slot.

It is self-evident that according to the differing inclinations of the lingual tooth surfaces,
onto which the brackets are to be applied, the inclinations of the slot planes must be
different compared to the surface defined by the base plate in order to achieve the goal
on all central and lateral teeth stricken for by the invention. Slot plane in this case means
a plane, which extends substantially perpendicularly with respect to the bottom of the

slot. Accordingly, a set of brackets is required for an orthodontic treatment, which



9 tension in a state covering the slot 4. The spring 7 may also be a wire
strap spring, as it is described in DE 44 07 100 C2. As shown in Fig. 2,
the spring 7 may be pivoted around the wing 6 fromthe state shown in Fig.
linto a state releasing the slot 4. For.this purpose, a notch 8 is forned
below the wing 6 at the frame 6, within Qaid notch the end portion 7d of
the spring adjoining the arcuate section 7a_can pivotally nove. Fig.2 shows
i n dot t edcaMpfises ifierenicorapketn gesignated et thedifferepidaeth is dne aaieriphANY Caringx .
It can b t o QA a SRLJ: | GHQYN
in Frg. 2 PERCHeR BEERRER fhorhBEf: dgPhokelferrbiqiitd BrbifupRRl ¢ Abfud]

cl anpi ng nmattersof this inventionng 6 of the bracket. The grooves 2 serve for
receiving glue or cenent by neans of which the bracket is attached to the
tooth, wherein the dovetail shape of the cross section of the groove

| nproves Thebdketdoedrdifig tdithedhvemtion diffees fremedll kndwrckjual brackés in that the

di rensioning of the slot 4 and the flat overall get-up of K the upper side of
the. br ackEPtls OREN IRWATES the, RERwANg Plane aiio BAt 1 5refsRbiless deppdnal dide, An
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chew ng ane, as opposed to t anes of the brackets attached at
the nmolars 14 and 15, which slot planes extend substantially in parallel to
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tooth by the ligature or by the closing spring, which act in the sense of a correction of this
malalignment. in the formerly known lingual brackets, the closing mechanisms cannot
exert such resilient forces. In the bracket according to the invention, however, the arch
wire is affected by the force of the ligature or the spring and is therefore effective on the

tooth.

Furthermore, the arch wire contacts the ends of the slot at two diagonally opposing
edges in a rotated tooth, and it applies pressure there so that the resiliency of the wire
causes rotational forces at the bracket, which directly act on the bracket and which are
therefore transferred onto the tooth. This is particularly important in the case of brackets
for the anterior teeth of the lower jaw, since because of the small dimensions of the
teeth, the brackets used there are very small and the leverage is very small. Resilient

supports, such as by means of O-rings, as in the prior art, would significantly reduce the



The angles that are included by the base surfaces of the bracket base
plates with a perpendicular to the occlusal plane are e.g. in the bracket
for the upper anterior teeth approx. 45, for the lower front teeth approx.
30 and for all four nolars are approx. 35. Thus, the inclination of said
pl ane V of each bracket against the base'plate plane B is al so determ ned.
It can be seen fromFig. 3a that the insertion of an arch wire into the
bracket s¢ffgctobletateh wiredn this argeianchwpuld aftentdevelop insufiicientforoesier obser ved
fromthe |4t j the arch wire can
thereforéﬁgﬁﬁmﬁgaﬁé&ﬁﬁgat@gggﬁgggggg%%5%%0?@%§P&ﬁ@593%ﬂ @o t he bracket
slots in the anterior and canine tooth area, and subsequently t he cI05|ng
springs can reliapl sed over the arc ire he s]ots.
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i nvention, OOKE t the bracket in Fig. 4 fromthe chewi ng plane, i.e.
onto the %Prp@rPHWf ¥ he arch wire 9 extends al ong the teeth of the row of
teeth. It can clearly be seen in Fig. 3 that the arch wire 9 contacts the
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angle [er % that is incl by the arch wire 9 with the slot bottom4a in
the di rect[‘ §RriRg campe CF di nal extension of the slot 4, becomes
gradually smaller until the arch wire 9 at the end of the treatnent rests
flatly on the slot bottom in the ideal case. It can be seen fromFig. 6

t hat the ShaitDesgriptien joffhe Peawings/ely "flat", i.e. it may be |l ess deep than
wide so that an arch wire 9, even if it does not fill the slot inits
entire width, i.e. an arch wire 9 of snmall cross di nensi ons of the

above- merftig dried sidecelevation Viewmif aybracket acewtingdo ¢he inventidroin theeltsed and i s
| oaded by, e closing spring 7 (or by a ligature wound at the
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depth allows to design the bracket in a very low manner. It is also
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elenentsfg%agﬁ &@ﬁgﬁgﬁﬁ gE rUPgHeB?éF?ﬂA' 541 Yring, are exposed in
t he |i ngual dlrectlon whi ch m nim zes inconvenience to the patient by the
brackets. Fig. 7 shows a second embodi ment of a bracket according to the

i nvention, which differs fromthe bracket according to Fig. 1 in that it
has a lug-1ike projection 5a on the wing 5, said projection extending over
the free end 7c of the closing spring 7. It prevents the spring 7 from

i medi ately yielding to a pressure in the opening direction comng fromthe



12 arch wire. It is dinensioned such that the spring 7 may yield when a
certain limt value is reached. Thus, the forces that may act on the tooth
are |imted, whereby the tooth is again protected agai nst overload. The
forces are simlar to the forces applied,by the orthodontist onto the

cl osi ng spring when openi ng and cl osi ng ?he closing spring 7 by using an
instrunent inserted into an opening 10 (see Fig. 4) of the closing spring
7, for inkigad®shewsyaicusTyrpekals frmetiniedroadiionon anperiprdeethheaningtenth eBdt h
where an r ructural shape of the bracket is |ess relevant.
Finally, @%Evﬁggtﬁgééﬁgpéhgggelevation view of a bracket according to the

i nvention, which does not conprise a slot for securing the arch wire in the

slot 4 and whic t ther .only be used | ' ' i
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the arch wire in the slot 4 and presses it onto the slot bottom4a. Even if
the depth of the slot 4 is larger that its width in this enbodi nent, the

al i gnment Figf 4 shews aQbp idnSviék onfb 4 BRadREENEMGhY t6lFRE Miviira eBBRG spriRgS such
that an arch wire 9 of rectanqular cross sectional di nensions, as shown in
t hi s caseparfialy ipkemaway @ne aplinseripstarshwi@ in a "flat" manner, i.e. with
its broader side, to finally be secured with the ligature 16. The sane
applies with respect to the position of the arch wire in the slot 4 and the
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t r eat nment effeat of the cdaeding springgnd cani ne teeth, conprising a base plate (1)
for the adhesive attachnment on the lingual side of a tooth and having
opposi ng occl usal and gingival edges (O G, a frane (3) elevated fromthe
base pl at gig( 4 shows aisidd &lRUBtIdIAYIERDf thebbiRlckétdor Fak e BE irsepetiamth airky 10
parallel to the base plate (1 ) for receiving an arch wire (9), and a neans
(7; 16) for securing an arch wire (9) in this slot (4), characterized in
that the g0 L i g i ek 3 { i nary
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opening and along the slot (4) includes and acute angle (a) with a plane

(B) detergin ba . , I i I t
pex of tTE BAgRS 5= BaEaRIElch Yoy B placReR oIS e RRRRE R R EE,
edge (O ude triig withgesiidrttligafutes.. 2. A bracket as clainmed in claim 1,
characterized in that the slot (4) has a depth that is snmaller than its
width. 3. Alingual bracket as clained in claim1l or 2, characterized in
that the pesdtiptins ofPedfErred Embodimente

The invention will now be described in detail with reference to the drawings by means of

preferred embodiments.

The bracket according to Fig. 1 consists of a base plate 1 with grooves 2 on its lower
side, said grooves having a dovetail-shaped cross section, and of a frame 3 in which a
slot 4 of a rectangular cross section is formed. The depth of this slot 4 is in the example
shown advantageously smaller than its width. The frame 3 has two wings 5 and 6, which
adjoin to the side walls of the siot 4 and which can be used for attaching ligatures. The
bracket further includes a spring designated by 7, in this case a leaf spring, which has an
arcuate section 7a, which extends over an arc of approximately 270° and which changes
over into an approximately straight section 7b, whose end portion covers the slot 54 in
the closed condition, as shown in Fig. 1. The arcuate section 7a of the spring
encompasses the wing 6 of the frame 3. The spring is held on the frame 3 by its own pre-



Is formed by a leaf spring or wire strap spring (7) which is anchored on
the frame (3) and which covers the slot (4) in a closing position. 4. A
bracket as claimed in claim3, characterized in that the | eaf spring or
wWire strap spring (7) conprises a porti (7a) which describes an arc of
approximately 270, which resiliently clafnpingly engages a wing (6) of the
frame (3) and which further conprises an approxi mately strai ght extension
(7b), andensian in #etategevesingihe sio tr fbe sprinth may) alpg bguwwastrm'@we@a asWo end

positionq? HQS&’V[B%E%@%&%P@?H%%MG slot (4) is open and in whose ot her

position I s covered by a straight extension (7b), wherein the
| eaf spring (7) is stably held in both end p03|t|ons by resilient clanplng
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Except for the dimensioning of the slot 4 and the flat overall get-up of the upper side of

the bracket, the bracket shown is a conventional bracket.

The special properties of the bracket, which are decisive for the effects striven for by the
invention, are determined by the fact that the slot 4 has such an alignment that an
imaginary line perpendicularly directed on the slot bottom 4a extending in parallel to the
longitudinal extension of the slot 4 and which is designated in Fig. 1 by V forms an acute
angle a with a plane B determined by the base surface of the base plate, the apex of the
angle pointing towards the gingival edge G of the base plate 1 so that the opening of the
slot opposing the slot bottom 4a substantially points in the direction of the occlusal edge
O of the base plate 1. The meaning of this measure becomes clear from Fig. 3a, in which
a row of teeth consisting of one-type and two-type anterior teeth 11 and 12, canine tooth
13 and two molars 14 and 15 is schematically shown with brackets attached thereto.

It can be seen in Fig. 3a that the openings of the slots covered by the spring ends of the
brackets attached to the anterior teeth 11 and 12 and the canine tooth 13 point in the
same direction, namely in the direction of the chewing plane, as opposed to the slot
planes of the brackets attached at the molars 14 and 15, which slot planes extend
substantially in parallel to the chewing plane, as it is prior art. It can further be seen that
the base surfaces of all bracket base plates, i.e. the planes B, have different inclinations
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with respect to the chewing plane, corresponding to the different inclinations of the

lingual surfaces of the tooth crowns with respect to the chewing plane or a plane
perpendicular thereto. Thus, different brackets are required for different teeth. In Fig. 3b

this is shown in a slightly larger scale.

The angles that are included by the base surfaces of the bracket base plates with a
perpendicular to the occlusal plane are e.g. in the bracket for the upper anterior teeth
approx. 45°, for the lower front teeth approx. 30° and for all four molars are approx. 35°.
Thus, the inclination of said plane V of each bracket against the base plate plane B is

also determined.

It can be seen from Fig. 3a that the insertion of an arch wire into the bracket slots on the
anterior and canine teeth can very simply be observed from the chewing plane. If applied
e.g. on the lower jaw, the arch wire can therefore simply be inserted and observed from

the top into the bracket slots in the anterior and canine tooth area, and subsequently, the

closing springs can reliably be closed over the arch wire lying in the slots.

It can further be seen that when biting into food, an arch wire inserted into the brackets
cannot be pressed out of the slot caused by the pressure of the bitten food.

It can further be seen that the forces caused by the arch wire at the tooth do not act at
the closing spring for a rotation of the tooth but act at the lateral limitation walls of the
bracket slots. The arch wire is therefore not supported at a resiliently yielding surface but
at a rigid surface and does therefore not cause a better effect.

The latter becomes particularly clear from Fig. 4, which shows a bracket according to the
invention with an arch wire 9 inserted into its slot 4, wherein the closing spring is partially
broken away for better explaining the invention. One looks at the bracket in Fig. 4 from
the chewing plane, i.e. onto the arc in which the arch wire 9 extends along the teeth of
the row of teeth. It can clearly be seen in Fig. 3 that the arch wire 9 contacts the side
walls 4b and 4c limiting the slot, and is rigidly supported by them, and that it may transfer
its rotational forces for rotating the tooth around its axis and its torque forces for pivoting

the tooth transversely to its axis directly onto the bracket.
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which has an angulational malalignment and which must be corrected transversely to its
direction of the arrow drawn in dot and dash line in Fig. 5 in the direction of arrow A. Fig.

5 shows the view from the rear side of the tooth 12 in Fig. 3, i.e. seen in parallel to the
chewing plane. In this malalignment, the arch wire 9 does not lie flat on the slot bottom
4a in the slot 4 of the bracket according to the invention but contacts the slot bottom 4a
only on its mesial or distal end, depending on the malaligment of the tooth. This rest
portion is characterized in Fig. 5 by P. Due to its inherent pre-tension, the spring 7

presses the arch wire 9 at position Q in the direction towards the slot bottom 4a.

Since the spring 7 is supported on the lower side of the wing 6 and exerts an upwardly
directed force at this spring, but the arch wire cannot yield in the opposite direction, a
force results therefrom which is exerted onto the tooth and rotates it around an axis
extending perpendicularly to the tooth axis and slot extension in a direction that is
designated in Fig. 5 by "A" (for angulational force). The tooth gradually erects itself so
that the angle B that is included by the arch wire 9 with the slot bottom 4a in the direction
of the longitudinal extension of the slot 4, becomes gradually smaller until the arch wire 9
at the end of the treatment rests flatly on the slot bottom, in the ideal case.

It can be seen from Fig. 6 that the slot can be kept relatively "flat", i.e. it may be less
deep than wide so that an arch wire 9, even if it does not fill the slot in its entire width, i.e.
an arch wire 9 of small cross dimensions of the above-mentioned arch wire "family",
projects over the slot opening and is loaded by force from the closing spring 7 (or by a
ligature wound at the position of the closing spring around the wings 5 and 6). The small

slot depth allows to design the bracket in a very low manner.

It is also remarkable in the bracket according to the invention that only rounded
elements, namely the arcuate portion of the closing spring, are exposed in the lingual

direction, which minimizes inconvenience to the patient by the brackets.

Fig. 7 shows a second embodiment of a bracket according to the invention, which differs
from the bracket according to Fig. 1 in that it has a lug-like projection 5a on the wing 5,
said projection extending over the free end 7c of the closing spring 7. It prevents the
spring 7 from immediately yielding to a pressure in the opening direction coming from the
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again protected against overload. The forces are similar to the forces applied by the
orthodontist onto the closing spring when opening and closing the closing spring 7 by
using an instrument inserted into an opening 10 (see Fig. 4) of the closing spring 7, for
instance a hook. This bracket can e.g. be used on the canine teeth where an extremely

flat structural shape of the bracket is less relevant.

Finally, Fig. 8 shows a side elevation view of a bracket according to the invention, which
does not comprise a slot for securing the arch wire in the slot 4 and which must therefore
only be used in combination with a resilient ligature, e.g. in the form of a rubber O-ring 16
of a known kind, which is wound over the arch wire 9 and the wings 5 and 6 and which
holds the arch wire in the slot 4 and presses it onto the slot bottom 4a. Even if the depth
of the slot 4 is larger that its width in this embodiment, the alignment of the slot 4 is as in
the previously described embodiments such that an arch wire 9 of rectangular cross
sectional dimensions, as shown in this case, is laid onto the slot bottom 4a in a "flat"
manner, i.e. with its broader side, to finally be secured with the ligature 16.

The same applies with respect to the position of the arch wire in the slot 4 and the
fastening of same therein in the embodiment according to Fig. 9, which shows a bracket,
whose slot is less deep than wide, as in the embodiment according to Fig. 1.
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1. A lingual bracket for orthodontic treatments of the anterior and canine teeth,
comprising a base plate (1) for the adhesive attachment on the lingual side of a tooth and
having opposing occlusal and gingival edges (O, G), a frame (3) elevated from the base
plate (1), said frame having a slot (4) extending substantially in parallel to the base plate
(1) for receiving an arch wire (9), and a means (7; 16) for securing an arch wire (9) in this
slot (4), characterized in that the slot (4) is formed in the frame (3) in a manner that an
imaginary slot plane (V) extending through the slot bottom (4a) and the opposing slot
opening and along the slot (4) includes and acute angle (a) with a plane (B) determined
by the base plate (1), and the slot opening opposing the apex of the angle (a) essentially
paints in the direction of the occlusal edge (O) of the base plate (1).

2. A bracket as claimed in claim 1, characterized in that the slot (4) has a depth that is
smaller than its width.

3. A lingual bracket as claimed in claim 1 or 2, characterized in that the securing means
is formed by a leaf spring or wire strap spring (7) which is anchored on the frame (3) and
which covers the slot (4) in a closing position.

4. A bracket as claimed in claim 3, characterized in that the leaf spring or wire strap
spring (7) comprises a portion (7a) which describes an arc of approximately 270°, which
resiliently clampingly engages a wing (6) of the frame (3) and which further comprises an
approximately straight extension (7b), and that the leaf or wire strap spring (7) is pivotal
between two end positions in whose one position the slot (4) is open and in whose other
position the slot (4) is covered by a straight extension (7b), wherein the leaf spring (7) is
stably held in both end positions by resilient clamping of the arcuate section (7a) at the
wing (6).

5. A bracket as claimed in claim 4, characterized in that the free end (7c) of the extension
(7b) of the leaf spring (7) is covered by a projection (5a) at the frame (3) in the position
covering the slot (4).



