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The curing of the cements however often entails shrinkage. Such shrinkage often causes

cracks between the natural and artificial tooth parts into which cracks moisture and bacteria

penetrate. Furthermore, the cement may swell up due to moisture such damaging the tooth
irreversibly. The bacteria cause caries on the natural tooth part. Furthermore, the cured cements
are usually very brittle and stress caused by shrinkage and/or swelling cannot be reduced or can

be reduced by crack formation only. Due to the above mentioned phenomena tooth fillings fixed
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| "Il%ﬁ %io&g@é{&ﬁi}%?% also describes production of casts for root canals, in which
production shrinkage cannot be tolerated either. It is suggested to use thermoplastic, polymers
which are applied in a heated and thus plastic condition. For preventing heat damage to the
.natural tooth part, the polymers to be used are limited to those with a softenfng temperature of 50 .
to 70°C. Polycaprolactone is suggested as being particularly advantageous as it has a softenin |
- temperature of 55 to 65° and a modulus of elasticity of approx. 400 MPa. It is clear that such i
polymer cannot be applied for a load-bearing function in the dental field. '
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the connections is |liquefied. 23 February 2007 3a For
creating the nentioned positive-fit and/or
material -fit connections a process which is derived
fromthe process of welding by nmechanical oscillation
(e.g. ultrasound wel ding). These welding processes
are based essentially on oscillating a body of a
t hernopl ast or a body with surface regions of a
thernoplast with a frequency e.g. in the ultrasound
range and with anplitudes in the order of 1 to 200
gm and at the sane tinme bringing the body in a
poi ntwi se manner or in small surface regi ons (energy
directors) into direct contact wwth a further surface.
In the contact regions stress concentrations arise in
the oscillating material and due to these stress
concentrations the material, even if it has a
relatively high softening tenperature, is brought into
a plastic or liquid condition so that on the condition
of a suitable material pairing (e.g. two m xable
t hernopl asts) a wel d connection is achieved. 23
February 2007 4 The preparation according to the
exanpl e enbodi ments may consist at |east partly of a
material with thernoplastic properties and it is
designed in a manner such that it danps nechanica
.oscillations very little so that the material is
liquefied by way of nmechanical oscillation only at
| ocati ons where stress concentrations arise, as. is the
case with ultrasound welding. The |ocations of the
stress concentrati ons may be produced by energy
directors |likew se known fromultrasound wel di ng
technol ogy, which are to be provided or present on
outer surfaces '
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by a sui tabl e shaipl ng. of the tooth part to be
At least a part of the surface of the preparation according to the example embodiments

may consist of the thermoplastic material, wherein on restoration, this surface region is in contact
‘or is able to be brought into contact with a surface of the tooth part to be restored or with a tooth.
Furthermore, the preparation may comprise shapings suitable as energy directors in the surface
regions of the thermoplastic material, that is to say edges, tips, integrally formed parts or

roughnesses which project at least 0.5 pm beyond the rest of the surface, The function of the
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restoredsbc id thattbeth paphd indgl éen be agetd dsciting bQRitdble means, for example by
the sor@t‘r%ﬁg g%lgr?%ﬁ}{? %ﬂ?&% Vstggsas}b glg% crog Lﬂl{%t/psiec%; agg ﬁatlhg\éaerrqe time it
‘may beypresspdrpgainst tie nalral mtlsmﬂf @deoth. Hyétablh éneqwblasmﬂ:che between 2 and
. 200 qu@tlﬁrﬂaﬁ culd®¥0 QS 8'0%@)' Muitab1@ ogaﬂéticfﬁuz;réﬁhtu&g ble{v%eﬁ‘ lifinﬁ%o pm.

In contact with the natural tooth part or close to
Experipgpis hayf shawa)thatigqad rosels ¥y aeiievedggth aillgfign power of 2 10 20 W

per sqﬁa&e&ﬁﬂ[ﬂn‘etre df hadivk h@rf&ée'ﬂ:]&f t&Eﬂnﬁifﬁla@tﬁKim?feﬂhlghiy bdfo@ally (in particular
| mat e e urrace .0
on it s &P it SErCgY a) BY G e n B BErED el by te

oscillaters/tomsmigtee to ge-frefarationned bramghti iato iptimdiecedtactTigh the surface of
the natgl% i zma&ctlabt'ﬂgbyo tva?gpl)vhfcg q&?e g&ﬂﬂw@ %ﬁd/gpmﬁteﬁﬂ% cfoltx&ectlon is

_ preparat|on accor he exa
Pfoduc Bbﬂ aelima matchige d enlidrdei addpeygsetoi arémcaﬁq {ype of preparation

accor th@ Nha aReMsleYemtdRhdntsUfieio ROVWBEMBNLH BXRPdlAhilP nA@&‘a%tageously
be nat&hed to one ahother in a manner such t
amplitgdfpvet én BYPPHRYITIEF 14 PAEATeddP 6A° Brothondn & B &ﬁkéhat there is
an optitnal trét@misdioch a€ the@burddi@wes Rk alrfadof thdprepH@ct i ons
between the surface of the natural tooth part and the

t'ﬁf%r é&ﬁ{ec@l%hé %etug@l{ %e’ erfa@@ lof Qheaﬁﬁul% %&}tﬁ %ﬂ?ﬁgbtﬁe tﬂ]ermoplastlc

particul ar posit I ve-f connect i ons pro
mateﬂ% Pbicy grgyorepfed mpy Hﬁé?l?aé‘éc“?fﬁéﬂ’@%lﬁl‘éﬂ fi We%v%&m@fﬁd by pressing the
liquefislimheeial inne parsasd surfes &hb&eﬁn&t@,dlﬁfsﬁlbtysurﬁiferchﬁe ofl @eliafdral tooth
part. ThaQt Igay B%Ever Talfb%r fe %Yerlgpfu‘p g&%ﬁ‘:& gg V\H‘ﬁcl{.@geege{u?é%{)& adheswe or

connecti ons are cause ve or

cohesn@x@ﬁgﬁ*@é p{;p%e@ a1]| Bvedls) f(gvcgpﬂt@g the) conneatiqns nl@tnpﬁ‘,g wettmg of the
natural Gouaves tvith fise liquefigdntirrmigiidstio hatbial gy bawetuiradl surfaces

with the liquefied, thernoplastic material may be

requi red. For inproving such wetting or for inproving

t he connections to be created respectively the

JOR dBPHBAEL FRelL M Eiting gF fordmaroying the canmeetigss yo B eisated gespectively
the corfcarned xatipill eudivee A siltidlR@ecpafed AFord@atnple &UEdaBRE surBYe or a

dentin ?ﬁ cg %e%uﬁﬁéne&‘%@ %%Je'&glg% ?c?sicti\;go%t a&h]_:targeous rolé%hness 0.5 to

geous~roughn ach
500pmyj. nﬁ?ro@@ue‘ﬁ@& i lmmﬁﬁ | ROSEYATE ceanaersions eﬂﬂﬁapﬂaﬁl Ay creatt éetentlon

structufe® todndhe @Brfacet ol @IldJﬂ@ﬁnQﬁ dnhi@els it @:ﬁ@@leofﬂudaﬂ &ofhNitiofls, Ofiirrows,
: recesse? W& tshfs \(I)arf tOEf(g)np % an Ie)(gs%llf FP rcuE é)er% d‘e FPOSI{IO%IP%/ the preparation
accordlgg (t}éph@ erampe fegybe 1p@gt‘|s,t tjhg mttmjl gtﬁﬁaom @wbgptednaated or etched with a

Su1tablé‘1§ﬁﬁéldfdﬁ gmbfbvhlgew&tﬁ@ﬂi@} ef ﬁﬁhﬁ%ﬂeﬁi‘ﬁcest H}Gth@ &héﬂ’n@blastw material
reat

and/or §0r ac%wv];ng m¥reased a eswe %ngle %orces hﬁ?fﬁre Qr, Eol%gthftr w1tﬁ sueh pre-

npr ovi
treatmeg’ucpﬁ the égntigy)rten@;nql ﬁg}ffmp thesst su@;famtrm gl sealed in per se known manner.

. Applicable primer systems may comprise in a per se known manner chemical reactive compounds

reacting with




and/or for achieving increased adhesive excha
forces. Before or tggether with such pre-'treggE§WWa@?KM7
the dentin or enanel surfaﬁgs t hese surfaces may be
sealed in per se known man Appl i cabl e primner

systens may conprise in a per se known manner chem ca

- the naﬁﬁﬁcﬁdo\he nﬁu@éi‘ﬁp URESr hdidldr nﬂlnm(}nght?é E&BFM@/ \xgt(i)lOZorre@pondmg
functi %7 natu &h naterl%l and Eﬁr nE ecu sonaliti i
ctiopgffies o g ?lti? & ShisreoRitstisgraietal uSR ceYsBHAR Myctionalities are for
exampfeunatthingnal palargss of thehtwosidbe fof intressinghexchangt &wtésc interpenctrating
ohgom@Et(ﬁrrEz?Eltwe é%ﬁﬁbn‘éﬂtg Qﬁﬁ&t 1’115]39 bindNAd | iv@d'] ﬁhést éh%ﬁ‘uc%flf th?ﬂ activated by
the oscelﬁgngsag ﬁggcg ]iTFg [ ar’ t [ (tes tof two sid
Y hefe F@%@ ac’llﬁ‘l‘g’inpenetratlng

ol i goners or reactlve conmponents whi ch may bind the
tSAxﬁablbdbgmhI@ﬂiq:mlaﬂegiaIerem thecprepeattizas may hehfor example polyolefins,

polyac@@a@ésl | ?Ely%ﬁcrym.’esl i g ?reﬁﬁn&eabol?'fzarp%a&g njlbcﬁ?elnudes polyesters

polyur%ﬁaélﬁ%“pgk lglﬁgonr%ip% Ft%rgtgsg lsé‘t‘lb‘:“::ﬂ %@epﬁgulphdes 11qu1d crystal

polqunml(y@l‘,x)y Pdwwtalqodiammaa@r pdlatess, ipoltigniet halogsated polyoelefins,
polyphB} léh%adb RARRL SSoly sﬂ Ml?égl qu[§)1 R/ Q‘:’Hn%E ding copolymers or polymer

mlxtur% é\{ h\?t n 1ca‘518la§p,sﬁhiﬁ gﬁr’}ﬁa tag'glo};fﬁ lﬁagfe %E‘-‘? applied in a filled

conditipm I(gmmoste( @Pg3l, wigoh yieemoplhgic dealpognat.edopainyfiges whiskers or
partlcle@,an' ' éléklsarcerrdﬁlllcpgﬁﬂ&h%d &%c}ﬁo%lre}gdl ers, %Ieﬂéﬁh SRY808s may be

homogPCngB g]@rvg gEO|1%1£ﬁuL$ﬁJéq%Teeﬁ.ll tglg%s/%ﬁeyher o nalﬁﬂ{“? g%pgﬁeﬁdelQ gnd from

~ industrigl sm)hcafms nent i oned therrmpl asts may al so be applied
inafilled condition (conposite material with a

ﬂl%rﬂmmr%%h'eﬁ foP @Hﬁlé}?a%tl)on dord%msi‘ﬁ@ N ahd e BoRSstic nlnaterlal e.g. an
al1phat18 é)roiy nﬁgltg%%@gecﬁma@ cﬂl %ﬁgd ]fcﬁ'ﬁ'?:?m aﬁgrrrstog récl)nnectmn with the
aliphatigsireige né e pobyrmdevas lgowdifom she tSehinbi) of hdliekizes, syd bethes other
“hand Lid £ cllfii’s%ﬁ'l"dénfhl E)Hﬁ‘teldﬁyml dbndeb GO AR ﬁlefcfeﬂtm orl RIS Th@brimer system

i cations, r.systemfor, a preparation

may co&%ﬁﬁ v W&lpggb]? ﬁgmfeﬁ nﬁ)ﬁm %gft}oes Rt léq,xie fseg opy one;sppport molecule
only. al i phatic polyan de, nmay be equi pped on the one hand

for re-am dation or connection with the aliphatic

qli‘l@'rﬁh?terfhfl VMBQhElﬁ{o)SﬁEﬁéj 09&115@91‘!1\@ if B g@ﬂ E%O%Qﬁmkpgy equ1pped

hesi v e ot.her e a clas
with s BEegninone ARcor 3 s AHBLET b Ao W Eh FAHOGpoe sddiions
or it mayreantein pigthentpri ner system nmay conprise two conpatible
primers or both functions can be realised on one

SI‘HQ RRdar#Bh §6ULEmpR kMy hh0E (lBLahd BF aWhdth part (tooth ﬁllmg) to be

' hernmopl ast.i c propertles may in a per _se Known nan
POSltlort?é 1B BERd-ouhuiqorh. f @rogstarctiph gleaseh €BpreraH 10yb601?084twn§¢ on 2

tooth stSPALIUE biSdRYJoNBHAEEr full Fprd¥tidisXofl AYabaledt, if AGoot pin to be inserted
nts

o ALY o1, AL L AT , 0En, c pn o

artificigh docth, (tridee¢, abbtidehi, ngystri@ioeelement or prosthesis, or it may have the shape of
an element to be placed onto a tooth (e.g. veneer, capping, jewellery piece, fixation means). The
preparation may be for example of one piece and may consist of the thermoplastic material only,
or it may comprise at least surface regions of this material and further regions may consist of
another material which satisfies the demands regarding mechanical strength and oscillation
capability. Metallic or ceramic materials, polymers, or composite materials already used in dental

medicine may be applicable for this purpose.




ositioned into a drilled-out tooth, of a con tioQ
glenent, of a crown to be positioned on a to %E&%umf%007
stunp, of a bridge, of a payt or full prosthesis, of

an abutnment, of a root pinto be inserted into a

natural tooth root being possibly pre-machined, the

I QQreRtdfion &Eddrilidg ftOihd B8N BEAb&IMeRE WhidnCédmbist AFtto different
materitfﬁg Io%?eo l?ebuén\?rrllt ectglantor leciiE:on %l eenent & gr[sostt f(])eSI 2or more
or ﬁéy I A0E0% His URINRISHS PRPCCYERY SYBPIE 0L ’
whereigrit preparipen her{ eongisting wédhe theemymlasts njagsniel isepapitpined bgtween the

naturalltbotBphi@ Br ABANSA the PRépardtio Pavi 84rsRAndRY eI O6f RXANPbemetal.
of one piece and may consi st of the thernoplastic

teri.al onk r it may conprise at.|least surface. ..
B BHE e ohrpe A ol e i B gy hbodiment

with respe tgtthe pbovgneeptinedpknominglootihiegtiarasian mdthasls arpghe significantly

reduced SfBAlESe [0f 38¢ GhafGialBeiaN ntdl b PlBRGLD oANduarRai drl Adsioldlion, the
inhe'rexg %8@1%#6% oté:?é inéa%erﬁaa?leolr <::r§ ngna%?%%gglﬁgeuigng%%:{rhsasl ‘;i’mogio cl:rXéLe frofc’mation, a?nd
the inhggeq| mpensitifidy obthiamplerialdb|meoistute. Thiise thyer propetiemay lead to a high
stabilitF @B W Algh 120 @xpecianéy B BP AsBirkdReBCAFMdAAdDtdeB e the fact that the
AP BRI SR AN SRR 2 Bl B! Phnceucis
betweepr B eraturals tooayart gwdr ths epremoeativar vhicloris tarddy possfhde aising gknown
prepardHo8 AhAlhdahs Maf the BQECH kdgiFedior iRDréJARKIIR Blag Bt Idwer than the one

re]ﬂn%ﬁ%ggg alsk%&Eos%iiqped between the natural tooth part
1 8t A “Hid THE "8 epar at i on part consisting for

exanpl e of ceram c or netal. The nmai n advantages of
prispaetof orecerdments st cazen)e dimhydineenishé cpmpplissn to the above

mentiofeHIOGvIRitifod idyiHave REPR6thod SepdBo SRS tPIPNEQRA6Ls time and may

known t oot h,rest.oration net s are the significantly
be mofRthe 8l ', Sﬂi{‘g o Pl 6 PG it 16he Yoxampie
embodimentst lisiie dhofact Ihguepdling whick ésthoroaby meessatyester fmepkdifying the
thermoplitld thiter@d] id RiversiBRY ThisFheahO1Hal Ry pobible i®kdp8MEhe application
tre

of the rRfhEhieRl PRI Aeing BT Stle T By B wedhufitygh and anificial

-~ tooth prie o withinethe pridipdalt toelh pasty t¢ dwd eeree the gestorglicabinl 4 tvyry simple

mannef@ ma, Nk@bhe b&sfsﬁleet)épﬁﬁﬁlezﬁ% rﬁl@sh{i%jlﬁatrfs%rttﬁfrﬁs@nfceﬁélmng.ﬁf his means
a

further advaptage,is the fact.. th t her,nopl ast i c
that the gehiarafian CcOfing © 1 SHAPHIE G BRUBFLS FPY DS raYierd o SRt i @ very
simple menggynpensat e or i naccuraci es between the natural

tooth part and the preparation which is hardly

fl@l%&h&il(ﬁi MRl BGnipNeY Wégib@&iﬁﬁ?tﬁ aje itﬁ’@ﬁfﬁp&?@i&l &%aclb%%ﬁﬂélatin detail in

.the accur rLequi re or e preparation. nma ower
combingi P e o B g iRe T P bt R SRR b i hecr G Sechons and
further feppurapohthd meremtion mgearding e thexinnpition end ectiordingly applicable to all
embodigRAPRIhson to the above nentioned known net hod nay

have | ess nethod steps (no curing step), require | ess

. i me and be re econom cal . A further advantage .
rigure 1 "7 AUl ST BROPARD o TRE SRty © 08 tetion
enbodivsusifosfillingg dritled-pet theth {longitdingbsskiiong; which is the
only necessary step for solidifying the thernoplastic

Figure 28t er isBdwsd Stobth BT WiHhe: prdfiirfionBaddsdihNRFIGS 1 (BNgik@inal section);
possi ble to repeat the application

Figure 3 shows the crowning of a tooth stump with the help of a preparation according to

the invention (longitudinal section);




of the mechanical oscillation for dealing forgg?%b%lagzom

Wi th cracks between natural agd artificial t
parts or within the artificial tooth part, to thus

"reverse the restoration in a very sinple manner. It

- may al so be possible to suppl enment m ssing parts by
Figttblyr asonj | ding. .This nmeans that the restoration
lgacco!r di ﬁéf‘%’%:‘;{' hegzlgggl?rﬁ‘?ﬂte‘l)fe%dﬁﬁmw%hmwdif tevhies @eftfon, which
repal r e®@rgparation duay thessfoipl & JR608%in (1HASit n . ,
exenpl a%ﬁ(ita%?&g%ﬁ@ﬁt oai the pr S%%r(at glodr?%]fiirl §g‘%§‘3’§g 13 Badixed in a
in detail 1 C RATTORM RS t he fol | ow ng Fi gures.
The observations described in the precedi ng sections

Figeafl f usidar o freahdd 65 he brepar ati on according to
the invention are acc%ﬂgﬁ%g i Gipife Rrepagtion according to the
enbodi nEREHEY HICh preparasion sestrswis thesame e%ag P b 8601 pin for fastening an

nbodi netifisiabf ' ' th
T PR —
%’l’rﬁaﬁg P [W? L,t”‘*ﬂ?aégﬁcéo@i shows a tooth filled

(longit
W th a preparation according to FIG 1 (I ongitudinal
Figu®e 6tah®Mshow frivg & the crowning of a tooth
“Tstunp w th the Eg'fj a%%%ﬂ?‘éeﬁ‘é‘r%ftt%ﬂm@bm&f Agreperatipmeccording
" i nvent i ®4 1% 1%ongi t udi nal section); 8 23 February 2007
Figure 4 shows an enbodi.nent of the preparation
i nvention, which preparation has the

. cor di to th
Flgur?% Htgwsr ao{urtgpqq exammyy t erhadithers exft thenYrepathm bdcs@Ehg to the

6r m of

in a suiehddnt yn pheFamedf HP b Qat. Figure 5

shows i’ioﬂ%l[JdE‘n%'{ gxrﬁ.”pl A rrbl.?)%é} ?Tgog% hpgéceahcgl 2 fatural Zooth toot
prepar ation AL SFHP g to the invention, which

preparation serves in the sanme way as a root pin for
a bridge, an abutnent,

Figurd @st en| a ifjcial tooth,
B cons%%t?c{ﬁﬁg re(%égﬁ“)%& & BF‘H?PthitBe d¥eparatinatageatiing to the
t oot h 1S8R0 Higiformlvieajewskay tlempit thbe BB a?{(‘)gth7
show two exenpl ary enbodi nents of the distal ends of a

to Fig. 5; Figure 8 shows a

preparati on accordin )
f&gﬁlﬁ fs%g?ésnfﬂ af} gx af aminralsy of heotbreepeieatvhRA may be filled or

e
equipped cwitld an@nbuciibs eldrBhe REERAns Mo LHE ;f.Qrm of an i

exampf bdchist o Lot OSOtg I{ijl %CGCL on aé n%ttﬂereg{"%{]@%}’ i %88} ! drilled out for
Pl Sese ok nf’;ﬁ ag & qr P aﬁnggp@pgn@glam ba fitled.tThertooth 1 is shown
sectiongd alope 6 ipngitisbotil meintlt cfmyrives PIRPALAIWRARE ﬁ&%‘ tﬁ?u L0f the jaw

and a ¢rB®n 51ppYe Yeybil E?a Sy 05 5 %GV\Bl | ery el enent 1o :
ele be_pl aced ,or% a tooth: VE? é‘ﬁf‘@ Beigg sopchyit enemelrfplTbe ofpporting
| meng oE) rtaPthtiy thef dentio t7h carmisting eﬁp?thﬁstdierﬁﬁﬂylrﬁﬁigftﬁé H&ﬂmo{]there is a

tooth cdtyi fRaG i dodinéer&OBRLE UGkHRSLement according to the” "
e id_rg]V]-len ti op. @ tooth I %rl [:)) ecgmgafmg gpsculature and nerves. The opening
-en through the enamel 6 into the dentin 7, i.e. it has an accessible surface within the
- opening 2 which opening has an open-pore structure. Additionally, the dentin surface as well as
| the.a enamel surface in the opening may be pre-treated (e.g. by roughening, structuring, etching or
primer treatment} for improving the connection between the natural tooth part and the

preparation to be applied.

For the restoring according to the invention the drilled-out tooth 1 shown in Fig. 1 the
opening 2 is filled with e.g. one of the preparations 10, 11, 12, 13 shown above the drilled-out
tooth 1.

| Preparation 10 comprises a body 10.1 of a known filling body material and a contact
layer 10.2 consisting of thermoplastic material and compietely or partly covering the surface of




exanpl e because of caries and therefore havin
opening 2 to be filled. The t®oth | is shown 33 Pebruary 2007
sectioned along its longitudinal axis. It conprises a
root 4 grown into the bone tissue 3 of the jaw and a

the lgydyvif. 5 For exaeqflé, g dpe YRS iHaGrh being coated.
o i et SR, S BEL AR s e
. he denti ? con it gings2 ‘55{9@@ thpsmoplastic imeséréid THeepreparation

1™ QWPEFTWOPB@ I!n?_ﬁenamerasuch et it eRVbE Yoshtidnb@dr Whds E)artly in the opening 2
esse@ MR &EtHOUEuSIh SROHE. (pul p) conprising vascul ature”an

nerves. The opening 2 extends through the enanel 6

into the dentin 7, i.e. it has an accessible surface

wi Thé preph@tio®Pe N pekiRnudt i,09 has. an open-pore .
oscilffibHiie, A0 C1 DAy irfﬁ'gqﬁgﬂ{ng% 45 diem SSRvich sgechanical

e enaref "SOPHACO shaw operrlenige rmgduoing pmechbniedt &illation, for

example gsingy sooogiiending:, ul§hdolfd Hﬁﬂ)&&us,%ﬁ%ygrgﬁ%@t&ﬁ{ is@gwltaneously

rovi.ng the connectli on

_ |
F'res.s}:]cg1 tﬁﬁ!&r’ gfenc%[)gg{n ZDQEIFWE% ﬁnegﬂréotr%l'e@ﬁg,ﬂgﬁ Preparation kecoaplpigi wece may be

| positipged. (wikch eaupbing pigcacmanidenen ito sidb@adi 10 bleBitalidlea f i
f thelprehbar@Bo® M . in Fig. | r{k\tﬁe openi n 20} §f negative
f (5? |e|D ed . wi ééﬁf ag?g’.“'”%%gé%‘ cg‘gptgsg%?oé&oﬂ%ﬁsfa%whlm?s aven and which
ef;’a‘" 135 SHoVABSY & 1 tandard soneldodsu Thereby e rhatedRll 8P Hooh@B layer 10.2
is liqueied anprabtsistlyrarkoislyihd Qpdical opn filling bod o
enamdlBL £l a%lat'tgﬁngt }23 c g(istact pﬂlllegfé‘?%?% xg”ﬂ&%] ﬁéti ‘Q{g’%ﬂﬁmﬁ% contact with the
. t her [mpf AL ?‘i %h”ﬁthlt% " Pesiivechigndadhesiveconneatidil. Ys the case may be,
e prepAvlidimi sindtaseoutln pashell 123 i Welt5e¥ing 907nd ORaBOGY excitation
r le, .t ne.side of 'thepreparatl f¥piation is
Smppékk)]gw%%r}: ?%d) r?ﬁc%\%g}r% B%P_i%% q@&?@‘? heer\peshed syféicipntbpiatcathe openiag and no
more gh et themeaplastic miwteriohenni Ingpsded ihioeoref aﬂdht‘ﬁ{e@{i’lleggg o example

recogidesy ﬁ'ateriﬁ_ht?eﬁrg W&E@B&t%%&w%gstb% IeBe%{&:g rzllgflil ?}]réggugly rigdp.tzi&lythe same

time (hRADET. suchl it 1t can | ST .
1 e pf%@ﬂ&&@??ﬁ;fg i advagtagenuiskyl inginvdindaourtil Wsd ﬂﬂmﬁ(ﬁﬂ@sgc nl4€rial has
resolidifiieep Afak isOIRIid&AtibS Ik d b e_.openi and is
ot U OB b R BT b s

t he Wt
t:e shalpéesog ,I]l}ﬁ %rllgne &qothy H%%ljnogm dentpé vdchrol pgyo du thengmariisa i $odlequired,
the condant idylen 0. may be Fem@s@ ! i P :
ayberem ffBﬂthéJﬁ)gQﬂ ik ﬂg%&tﬂog gg@f fo.P

ul trasound apparatus, and t pre on’i
si mul taneously pressed into the opening 2. Between

tlihe Psenaeitiondé vehich it hleewaisenamBlel 1B fiRing AbbAGLHISEE 4 ¢
“the prep@ati®iP 36 b ( [ uplin i ece conprl sgs o% i@s rom
prefilaidy agfhgn%ﬁﬁza%"? i SPHBRABYE Grentdga vyt comprises a
separaly, cQRACtatiig d 1 Suwhisk enayrke eppliet ssepardielyf f6hNee B8y 11.1 and which
consistssoinbik madlerial &ihaR@moMasR drs nd_whi redgarding
openinSbdiSrelSsAdapt ed “@hﬁga{iﬁ%‘?%&ggﬁ%f?lﬁ%é?ﬁ]@ﬂégégﬁoqgﬁémm the
P %i‘@ae?%rreipé’?‘ 18 $ﬁl$b8%hllakﬂrﬂuaybanems.lyz is |iquefied at
' | east partly and by the applied pressure is brought
enanel 6 and dentin 7,

i [ Nti.mate contact with the :
o lmﬁl?ﬁéda‘éé' 12 RSN ¢ Ryeparation sy atikb of vaghboriseats composite
materialgs kneavrcimsdentehynetieine (¢.h.ecofe@paadble B) d.8 18hMkL4 |
onnocerpllﬂéh%gté‘nw tﬂ]gfpmj 7\ or¥ S ogﬁ[ﬂi.n% 2 qi?’h‘eéogcﬂ*}a éﬁ?g&yﬁogﬂd’ N
tayer 155G LaL kO 1S St opPed Whbn ! th&ngpeganat prsferabifletiblelcontact
ayer 13 of She thepmeplasic sudteriabi ‘Bt matdrial of tiRepRPARIdAIbIN NP and the
contact layer 12.2 are matched to one another in a manner such that a connection arises between
them {e.g. by silanisation, surface-activation, graft-polymerisation of reactive groups on the side

of the contact layer).

_7 The advantage of the preparation 12 with respect to the preparations 10 and 11 lies in the -
fact that It may be adapted to the shape of the opening 2 to a greater exient than the previously




nore of the thernoplastic material can be pre i nto
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7 a plug 16.6 of a soft materral;” TGF &R HPE ogmillations.
g&tta- percha, is arranged at the distal end of the
pr@ gaRankoInalofine tolhe @nd ShdvakieS fos ag{iﬂg?%,eorllesmay not only fix a

crowPp Y 84 naHP l.cpcondition by
Egci |1 ation E). ﬂﬂ?gls ?teaﬁsgraé’t LB atdcintgoth pas cnemk ciig, specially
created fApthisgeprsagnagfatung toethipaganal . Figure 8 shows a
further enbodi ment 17 of the preparation according to

tEeui né(enti on. The preparation has the shape of an
ar B < PV Dermplets netirgl tacthchnomhion a jékﬁélléh%le&%ﬂfll?or example
17.1 an

cut digrowid . fasidee, PHABA'EL hOR a_crown part 17.
the in\?en‘fiBH'?;tii&}‘é oN,par &, 17 g%p\ﬁfﬁiérégiqﬁe J(epz(g[.l%rly d“wk%“e_pi‘éﬂl_thlllmelcontext of
consi sta S Rt ePpigrak with dhereoplastiapropeitiet it i Aluitable film is

positiopeg bet wearl thelteothand e jewa11Q3 Ists at |east

oter i L1 LSS 1S 0 A S e
exam P%Et t‘17' 2 ‘Whi'c nﬁyp Iégs_f%’gtfé?ﬁélén elsmentsenay bewuspmed to teeth, for
| CRampipixptign eleppots dorapipts adisedEtr REUIE BAHdY; hs?_for exanpl e
fornmed as a flat plate or a piece o? ilmor it

conprises, as shown, a root appendix 17.3 which at

| east partly is positionable in the hollow of the

tooth root 4 and which is integrally forned on a
connection plate 17.4 positionable on the root
surface. The connection plate 17.4 for its part is
connected to the crown part 17.1 by a positive fit
realized either by the manufacturer or by the denti st
on fixing the preparation in the natural ‘tooth root.

The preparation 17 of Fig. 8 is shown on the




top being positioned on the tooth root 4 (i.e ;[):fo
the application of the nechanical OSCI||atIO%g e%ﬁﬁFy2007

below in the fixed conditlgg (i.e. after the

appl i cation of the nmechani cal OSCI [lations). For

fixing it in a tooth root, the preparation 17 is

positi oned on the prepargﬂAh@ th root 4 in a manner

such that the root appendi’x .3 is at least partly

positioned in the root cavity. Gscillation is then

a r h
1. R%&%p??%téoglnt%)g)% \?8 g)g qﬁe&tﬁ‘%t%gﬁwa%g?lt togtéaog'l %,?11010191? fo?gepcfacement
of a loagppedarmgdeth part,cmﬂolbnemgatmnmmsnmnﬁﬂs it themathrgdgbetbepart or on
the na{u?aq QLIH aE‘LDgIe to% %H aét%&?z&:ﬁrlg f’ﬁgt re;f\??ﬂt%l &ﬂkpﬁges at least one

fie orfe

co up pi ece |
reglonsxnnm@rp@cte(lsg) ahd mﬁuertdh evitht thermorfiastid prapettive, theatwiegstione region
formm ieastF ;Qagt 1&2{% dbfe%;%’gﬁ%?%{vr\%%e BP R f ﬂf‘#@'ﬂ?ﬂe ?(Iﬁntﬂ%at(i&}ép L &)QIQ of the
prepar@tmmwfaeel, 4nd that the eqr@atﬁt@nrlatﬁ meeillatiqn plopenvias withn dampiyg losses

A
which ?férso #ﬁ‘ﬁiﬁ%ﬁbgﬂE{réﬂg:?g%graﬁéﬁlsgz}]régg%&%ﬁ tf%lgl%cﬁ!t%ﬁf %‘%r}?atenal by
Oscﬂlatlm,ng/heseima@e prepastipn | @t desigirsl éi na t menndnesupbpltizast the  stress
i quefies

concerfEUH Aty BLonk A JNGEL BB pRAArioh okl Aot one with

t he dentln Simultaneously it is pushed further into
2. t o (o) t . .de

e Ansnatlof Reoldify 18 Uial 08 cractcizB? HGAETES ol wich
_ thermoplagiie propertiss bes amoilulys ebelasticity sdnidheis dargérithart (hé Gprown

part 17.1 and is pressed into suitably provided

surface structures as this has been described in
3. ddwbprepetatian wiachrdfigy to claint 3, schakasteripod shbibet tthe material with
-thermo%la@ﬁ& | P&ﬁlﬁg llgna ttﬁ&nﬁ)ﬁﬂi@ﬁg tlln 1910 %}( 3'7c0¥n ﬁfr}nétgrlal with a

onnec to the tooth root y app catior

thermoplpsii¢ fempenest. and only then to position t he crown part

17.1 and to connect this to the connection body 17.2

once again using oscillations. In a manner anal ogue to
4. {The perargfivavascendihede stainbb dhamncteiized i8,thasithe theymondastic material

t u r Qo

or the P’Jeﬁngﬁlésgtﬁh gr grt ) ? Iq%: : atpg%)g)(l) e[ ol);aQB{) Qg g ol?ﬁqetacrylate a
polyure;b@m alpplyca@peﬁc,@mlmmlﬂm %primqm@se polysulphoret & npalyarylketone a

ot,| 9 oqt
w0 oSbheny s HUE AR, OBl Byl
polqursmfmmoa haolm_metaeeh polyeleﬁeaa pelygerfenetrelphileeh pelygulphone, a
s a
plve L STE Ot LR ol pEAT AU 00 RS
suitable fi I mis positioned between the tooth and the

5. j rJ:}:?arréﬁ a%gﬁﬁ‘aﬁnﬁet%ron%hoq' c{]ﬂﬁltseln{ong cﬂa&c{eﬁgedsﬁlrﬁat tha material
SucC as veneers cappt ngs

with thﬁtlmlﬁtseln pe'bmfmtls arthsroioplabtawith adohixtores & fihresf whiskers, particles,

agents SSRGSl X A ONn 8BRSt Blanihe] 65 AY 36 iy YonlRALRS.

ebr uary

6. The‘preparation according to one of claims 1 to 4, characterized in that the material
with thermoplastic properties comprises an active component reacting with the surface of the

natural tooth part or with a primer deposited thercon.




15 CLAIM5 1. A preparation to be fixed on a r al
tooth part or togthP in particular for replacgﬁéﬁ?ua%ﬁmxn
a | oad-bearing tooth part, gaid preparation being
positionable in the nat ur al'®t oot h part or on the

natural tooth part or tooth, characterized in that the

7. PIRPBERIhRh £0RSEDRlorRARL 1998, clfldfofin BREH Bahbrises a
ﬁlﬂw(llh§%00f a terlgL wth thernmo %fS%JC p{o ertl%s, i
Thel FReIt O BYE T Sneladyi 8h By TRt Vet dp tOrgit 4 famposite
materigh epar ati on surface or is positionable forning at
| east a part of the preparation surface, and that the
preparati on has oscillation properties mith,danPjng
8. 'bsuepargiionaqeordineds oaraf tlaimak to b charadderized n that it has the shape
of a tootnfilimgtabe dhxed aii @ toed)uiperitigf o the ishapef ofi aageléhent to be fixed to a
tooth, Material by oscillation, wherein the preparation is
designed in a manner such that the stress
concentrations only occur in the region of the
9. pll'mgﬂepdrﬁtwﬁ aﬁ:ldm{d&fg?to ogaimT’n?;rl]@{ae{eﬁmi ih?ﬁat?lﬁf&ﬁﬁtﬁsﬁg alpPeparation
a characterize n a e erial w .
body il Toro GG iskd B0 1 prePrlalngtBl 25 kot T Jorming o
separalgpreardtienipaftiger than 0.5 Gpa. 3. The preparation
according to claim2, characterized in that the
terial with ther | astic properties is a .
10, Phsirbfrati sbopidits [flay nchBReiBers &% that B apisiicompletely of
the matehigl wop thesmoplastiomsopretits. 4. The preparati on according
' to claim3, characterized in that the thernoplastic
_ terial ., or th _thernng% stic cqomponent . is. a .

11. %eﬁqﬂ:@fqﬂﬁ,ﬂ aaco&&ng i DY cgffumé 1ptBI7y ﬁ]g{raacéq.rwgpét,hatalt has the shape
of a crepmh, \abnipicng repst@ctiel ylemedtpidge, or proptieyiand de fixed on a natural tooth
stump, pdﬂh%ﬁa?ttgé maferBP YR Yh Iﬂ%ﬁlﬁo 13 t&%&éﬁ‘&%}ﬁ%&&g @n iffner surface of the

pol yi m de, a pol ypheny su?pﬁl ,.a. lrqurd crystal L.
crown,rjsg'r.lg'ﬂegﬁr,, cogstﬁ%ﬂtlygcegqr%qn, , lg1qg§|q;ggﬂsé]ge@§ orp16|1359ﬁagppalqlq=] on this inner
surfacegparti cul ar a hal ogenat ed pol yol efin, a pol yphenyl ene

sul phi de, a pol ysul phone, a polyether or a

correspondi ng copol ymer or mxture of at |east two of
12. Jhe@repgrajion ascording thonp ot pliiras 1 & 7ahetretsringl inghasnecastprises a
fastene€ b&ﬂy‘f?)hbb ﬁ)@:dl‘ln afﬂ_ﬁﬁﬂtﬁﬁf £hawed tddth bﬁ@{thé h&@teﬁl&t &{dyai_etinhg equipped

-t he roperties i.s.a thernoplast w
for the Mt dICATRE, Bifay RERREA L Ee et PRRECT “gent s
acting antiseptically or in a denaturising manner, or

13.  Xhe %Y%p’ai?h‘ii% RAGdm@NS tlditeY, Shafeter 228 iR HBPMAHBY artificial tooth
accor di to one of cl , characterized in

. n al 1to.
paxt is § TP AOHEIRES F EPTSUHIH TSR AEE T PUHSR | o5
conprises an active conmponent reacting with the
. t YE DL
. SRS a1l OO POl sl 1 s s
one rogf Byh 2HPRERY AR dBY drsignct Podie tist ot paps comprisigg an elastically or
plasticatlyadefoingiblez eskej Bnd hadovieting @fthé 2LRertal with thermoplastic properties

arranged around the core.

15. The preparation according to claim 14, characterized in that at a distal end of the

core there is arranged a thickening of the core material or a plug of a soft thermoplast.




further region or part of a netallic or ceranbgfkpnl 2007
material, of a polyner or of a conposite nmatéria vag
The preparation according tg one of clainms 1 to 7,
characterized in that it hég the shape of a tooth
filling to be fixed in a tooth opening, or the shape
16. thea&eﬁérgﬂ?a{'ﬁccbﬂii tof 61?%%1‘ c? mé 1_}5 gohﬁ}{rac% riz-gﬁqn ahat it comprises a
preparation according to claim?7, 't ar acrertzed T h
crownipag and g ceprpstipn badya aprt whencint the ponnsetity kody cansieinatisast partly of
the mh@UE with! BRARSHIATIC BSpAtEL ALY Od%s%ﬁg&' in Y n'% ﬁ&ﬂ%}&ﬁt that it is
filmformng a separgte preparati on part. G The
positignebis af eestearthciadraivity of o natheal faoth parhar act eri zed in
that it consists conpletely of the material with
t hernopl astic properties. 11. The preparation
according to one of clains 1 to 7, characterized in
that it has the shape of a crown, abutnent,
construction el enent, bridge or prosthesis to be fixed
on a natural tooth stunp, and that the material wth
the thernoplastic properties fornms an inner surface of
the crown, abutnment, construction elenment, bridge or
prosthesis or is positionable on this inner surface.
12. The preparation according to one of clains 1 to 7,
characterized in that it conprises a fastener body to
be fixed in a cavity of a natural tooth part, the
fastener body bei ng equi pped for the fastening a
further, artificial tooth part to the fastener body.
fi 13. The preparation according to claim 12,
characterized in that the further artificial tooth
part is a crown, an abutnent, a construction el enent,
a bridge or a prosthesis. 14. The preparation
according to claim12 or 13, characterized in that it
conprises at |least one root part arranged on the
fastener body, the root part conprising an elastically
or plastically deformable core, and a covering of the
material with thernoplastic properties arranged
around the core. 15. The preparation according to
claim 14, characterized in that at a distal end of the
core there is arranged a thickening of the core
material or a plug of a soft thernoplast. 23 February
2007 17 16. The preparation according to one of
claims 1 to 7, characterized in that it conprises a
crown part and a connection body, and wherein the
connection body consists at |east partly of the
material with thernoplastic properties and is designed
in a manner such that it is




- positionable at least partly in a cavity of a ral
tooth part. 18 23 February 200§ ABSTRACT A 23%¥ebiiiry 2007

preparation (10, 11,12,13) to be fixed to a natural
tooth part or tooth, in particular for the
repl acenent of a | oad-bearing tooth part, is for
exanple a filling for illed-out tooth (1), a
crown, bridge or prost %\efgﬁ;&f‘g be placed on a tooth
stub, or a tooth pin to be fixed in a tooth root for

Paptepmiation 619, an Hipfii3p| . art. The preparation
Sreérlgé%ngegl? E g%ﬁg g? t%ﬁ %g@% (Eong patprad footh part er fagkh, il tpiarticular for
t hernop P péringewottipret, v fopaxatplon fif i fogva- drilled-out tooth

11, a gpwnhbsdgesei prbaiidsRNo ' ith such |0

£288h g0} fb?stﬁsst l:hat for. EE?F%E%F g%ttél%otﬁ Stblg’ riidooth pin to be fixed in
terial wth thes Mg HEeiRk et pertt The prapatativn Ofs surface regions
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MRy S h P HRE b e P oirest eqnsemtrations only occur

. material w
ng :ig% éég’t')cl%e é)? !}Ee iPACREBYOR curtgee. riBlye peepbradughd pbilliGhed on a suitably
e

Prepatedcratysiat oath@addntd f diqr__enanel
pEpefiRs §s iThe, Q&Z’;%ar a)?ni!?oréiziiq’ésr t _gntﬁgr]rta@g 'P%‘eﬂgc‘ﬁ%i“&f‘alm%vmopfastic
i1 JT O WP hapragh gntp pméass edthaaidesiin shace and/os

oscillate an
CHIr stfaceotThep araparatiber gbyhdnh gndiat efialowith the :
simaamblﬁslgﬂe;&egr%gﬁ%g Lh%sréziltﬁ%lﬂtt (Iatgastr pa}:cth ﬁgflanl?_é?'il?élf 'fmd is
thgrnd?‘gzrs%ug)ht i nt o™ nti nat . 90 Rk Hvherdby dhe nhiterial with the
SNAPRASUS Brgnseiesiinatierst pamsly Isquetied had b@ﬁéﬁrigt}) intimate contact with
the dentiti bi @ﬁ?ﬂe@@uﬂfécefiﬁﬁrmawﬁf’c#tbé%f fi éli and/ or N
fieB o Al ef.|£f.connect_| on. Teeth T¢ l5F & d}\ﬁ“taﬁoeucﬂq)rmsaposmve
B%E'(_epar DP1eOR fif, £omnegtion. g Reetls tretioded t witiRRgcra 1epRGtibhd Rave 2 hish
e ke B G 0t o s
m*m@%ﬁ#% rratnerl al i I n_contra fsoplastic
3oL 0 L5xt memaiaos o st et SR o s e
ireinakesteess bl & &kpiin oS U epl ng. e
cqualiet Rilcambles MIRLEL ), i?ﬁg:fzo %ﬁﬁ%ﬁty"é’%%@%%@g?é f% also able to
elerlnnat%cE_llreacL‘is bet ween thé t uleaih PaBt er peath aod fuodieh artificial
CARAEr BPteReth tselving dicatnovel mghmbsura@w%ﬁﬁwérha}ﬁ SHYGA9:, 4
techrivdoggnown hi gh accuracy requi renents asked for I'n in dental
dental technol ogy. (Figure 2)
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