P2294P %49%33. 05 | MPLANT TO BE | MPLANTED | N BONE
TI SSUE S FOR PRODUCTI ON AND | MPLANTATI ON 09.03.05
THEREOF The invention lies in the field of nedical
technol ogy and concerns an inplant to be inplanted in
bone tissue, which inplant may be B- standardi zed one
being inplanted in a cavity especially created or

adj usted for the purpose, or an individual inplant
being inplanted in an individual bone cavity (e.g.
dental inplant, joint inplant, or an 5 inplant to fil
a bone defect). The invention further concerns nethods
for producing and inplanting the inplant. Inplants to
be inplanted in bone tissue are usually inplanted in
bone cavities, which are especially created for the
pur pose (e.g. bore or stepped bore) or which are
caused by other circunstances, e.g. trauma or.
degeneratlve di sease. Accordlng to state-of 10 the-art

t echnol ogy, IMBEANTLTENBE HvEPIeA NTEED fTiN B@FNE'T@SL“’@ AND

cavity by sHof cement pI aced around the

or the shaﬁ%&f‘ RU&H@NMN@ INH’EAN’FATION
SO0 accurately that, after. antation, as much as
‘possi bl e of the functionally g%ﬂ@ |nplant

surface is in direct contact wth the bone tissue. For

an individual inplant this neans that the shape of

the inplant is irregular, in particular it is an
irregular 15 cone wi t hout consi stently round cross

sect i ofibe arvehiion ik tild etfied] & hadiGint
Cmplants to,  be inplanted n th le Jegm%r‘/egﬁlloncems an unplant to be

repl ac r’ﬂ@a‘ge%g‘ttﬁf‘%d“s%“%o‘mch eplant argl bearstadppiaed bitGbeing implanted

e. 9. am Aedvify Gpialg" a brid

set of dent ur. esb 94P @%@Qﬂgg?@g&e PYPL}ee O{%ﬁ‘bml"a@al implant

st gda edﬁ‘&@éplfmﬁﬂl laﬁtl mdt\odtbbbmmmgaryt fed. de(rjm@ pﬁﬂh[ﬁ| ot implant, or an
proguc ndi n adapt ed

DLy PRl b 385 qer, 162 RAR R it atcamp itheds fas producng

t he  and implanting the implant.

Implants to be implanted in bone tissue are usually implanted in bone cavities, which
are especially created for the purpose (e.g. bore or stepped bore) or which are caused
by other circumstances, e.g. trauma or degenerative disease According to state-of-
10 the-art techno]ogy, such implants are either fitted into the cavity by means of cement
placed around the implant, or the shape of the implant is- adapted to the cavity so
‘accurately that, after implantation, as much as possible of the functionally essential
implant surface is in direct contact with the bone tissue. For an individual implant
this means that the shape of the implant is irregular, in particular it is an irregular

15 cone without consistently round cross sections and/or without a straight axis.

Dental implants to be implanted in the jaw bone for replacing a natural tooth root

and fo_r supporting e.g. an artifi_ciail crown, an abutment, a bridge, or a set of dentures




shape oba@picRgt vi dual root or alveolus. Standardized:

dental inplants to be inplanted in specially created 09.03.05
bores are 5 cylindrical or slightly conical, in

essence rotationally symetrical pins, nostly

screws-They are available on the nmarket in various

si zes and shapes, fromwhich the dental surgeon

chooses the inplant nost suited to a specific case.

I mplantation of such a dental inplant is generally

not posgi Le #nti; the cavity resulting fromthe

ext r act {6 OY" fh¥anqdardired implonts t¢ be ineplatdash lsﬁééfaﬁ? Iplfb%ﬁced or at least

filled swrdebpon@ReRes tigsue, 10.i.e. un

after a_waiti nggﬁ}qr@%tggoc?j%g&t’ g aﬁsﬂrﬂsﬁgdlf’@wlow#ﬁ@tﬂ imbusted to the

ext r act§18Re of@ginditigual ket osalvened i npl ant is not | oaded

i mredi ately after inplantation, as the risk is too

high that the stress would cause the inplant to nove

too much in relation to the bone tissue. This would

pr eventStandadeeg S&hih | hon.of. the.inplant in the
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(crown gk tc,) .S not unted on the inp
unti | g%t er qgl%}( l?%tal%%}rablﬁa?nttgﬁ@ar binjv@roussizgs ang sBapes, from which the
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no | ongeractxtemfe fatialS| . Gal: Ql | e range.
EXP@I‘ i ence .shows t hat ngég\%g 3 a%%dgléﬁﬁg‘%b“l’ CgFerted bone tissue,
wh
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ti ssuelossedineprment $n WREQ ShdicH re on the base '
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- loading no longer exceed a physiologically tolerable range.

Experience shows that screw-shaped dental implants which are fully integrated in the
20 jawbone have a stability which is sufficient for normal load situations and remains
‘unchanged over a long time. Among other things, this is due to the implant being
firmly anchored laterally in the bone tissue by the thread, which reduces shearing

relative to the bone tissue and prevents undesirable pressure on the base of the
alveolus.
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not | oagesbapbirpd s al so known that relative novements

bet ween i npl ant and bone tissue which do not exceed a 09.03.05
physi ol ogically tol erable range would stinmulate bone 5
regeneration and therefore osseointegration of the

i npl ant. For these reasons there -&re a nunber of

attenpts to find ways and neans for reducing or even
elimnating the waiting periods. In order to reduce

the first waiting period, i.e. the tine it takes the

cavity gau he extraction of the natural root

to fill ﬁ %Plfré%vé‘rfé?td’loﬁﬁ Lgson tends mgerede ﬂlSthﬁHésiraﬁe Rnke during the
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i mredi alieakaltiny perib@s shortly after the extraction of the
natural root. However, since under natural conditions
there is a fibrous support menbrane between the

~dental root and the alveolar wall, a ' n inplant which

is an A%k GORY,0 fthe natural root (e.g. produced
by negat i ve- positF ¥ frslsvaitieg pasiofoich thedinse i tdkesihe cavity caused by
t| ght I thelentrﬁdmenal‘tl@(ﬁ Hifal rddt! Lye effect on

i Ctat‘ggﬁseco %ﬁ ?%H@e 15896 g¥ywell as to be
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s oHdhedversagreafithecdenter bentdafed (do]ap b&rl'é? sitffinding the
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st abi | to. i nprove the |rrplant st abi
for t hg&%s%ele%laﬁ% ggﬁhaet ToHabIek & bes abstifgted endiviidug! :mplant) Such an
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g I es)m {x ss o?‘r’tvltje rat| gﬁet i hg%a%’g&sﬁ&ﬁ%’eggﬂ jpmediately or
-uéfséséizé ?%%FS’E‘F‘C ?nfaﬁthenaetmﬂm 88/ 03391 (Lundgr en)

to P2294PCT/E 09-03.05 -4 oversize the inplant

conpared to the natural root, i.e. to give it slightly

| arger cross
However, since under natura] conditions there is a ftbrous support membrane

between the dental root and the alveolar wall, an implant which is an exact copy of
the natural root (e.g, produced by negative-positive casting method) does not sit
tightly in the alveolus. This has a negative effect on osseointegration during the
second waiting period such that a kind of connective tissue forms in the gap between
the alveolar wall and the implant, which connective tissue prevents osseointegration

at least locally and is not able to lend the implant sufficient stability.

In order to improve the implant stability for the osseointegration phase (second
waiting period) and therewith the starting conditions for successful osseointegration

25 it is suggested in US-5562450 (Gieloff et al) and WO-88/03391 (Lundgren) to




sectiong ?8 ructure the inplant surface com ng

into con ac Wth the bone, in particular with 09.03.05
depressions (honeyconb structures, structures with
undercuts). The said inplants are e.g. produced by
contact -l ess neasuring of the natural root after its 5
extraction or of the alveolus, by processing the

nmeasuring data in a CAD-system and by fashioning the

i mpl ant from an appropriate blank in a CAMsystem

based on the processed neasuring data, by mlling,

gri ndi riyersiedls ingplant cemparedim, thEhﬂuraDtd)@t, 8. fohve 5Ky larger cross
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for osgpaneRteskllin opt i |n spite of the
i mpr ovz)d pri mary gtggﬁ% %ly ol Hling, &1 ’é‘geﬁf leptrgnicsrosiameetc.

implantation. It is also evident that even after the

15 osseoi nt egration phase (second waiting period)

these? ant tend to | cose their grip in the

j awbon |Qj’5§§é°{j of gycly @sohized detsyl iRpladts sKQ’bﬂdld@ibl)ahghter in the

(publ i shesud thap%sa&&%l (, Jz’ at_the 52nd annual
conf erence of the German oncafuééll 15 HPWpiter,) experience shows that the

Pr &t haedla wall oaunisractsl thecamiie® (rQEHPVibrded mn%o%ﬁm time by

the ja eal in the area of
Such | o ERe RERSES o HEiies ragribr.cms se amalac is no longer

under stﬂﬁh@db}géﬂﬂ&srﬁt' buaatli R@selPHdnd Qﬁedlﬁ@&rﬂ:@gﬁ?rgm% that gondltmns

even get ( conF etely | oose. The aforenentione
can be HEFUGY , 218 gk PEmAlein spifengh ;thet hnprbwdgmmary stability

urfacmrﬁ@]ﬁﬂta t ateet YRen t @n ne
% é;ected 3tzoal ntensgnbl%%l |clgt ?o%ﬁr eg‘ﬁ?j‘? g'atf reé’ﬁ‘? after the

' SQoIieArfioaphasedsacomd weiting peiod) tllhesesmpaﬁ@&@nd to loose their grip
B T -
‘to i npPhrt s reattheriend caneali tfﬂﬂf@é}k@(bfl MEOGBRA Society for Dental
cavit 'I‘?ﬁstheﬁ'cé Qndjlgl'h ‘Ie surfg eorret ries can ral s )é
the tenaion Vel 1Eua) Pyense f}inB ) pr ddzy 2003; thetjlebone regresses a
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subsequent loading, and the implants may even get completely loose,

The aforementioned findings can be explained by, among other things, the large-
surface contact between implant and bone tissue which is subjected to intense
modification resulting from surgery (tooth extraction) so that the stresses induced in
the bone are only very slight. This applies not only to dental implants but generally
.25 to implants that are to be implanted into bone cavities. Although the surface
geometries can raise the tension very locally via the 'press fit!, the concerned volume

however, appears to be too small for effectively reach a mechanically induced




09- 03. 292115c15f1«:i mul ati on of bone regeneration. The

force of pressure upon the inplant created by | oad 09.03.05
(chewi ng novenent) lead nainly to shearing forces in
the cavity wall. Furthernore, the formfit between

i mpl ant and cavity wall can hardl-y-gi ve enough
stability against tortional forces. Due to the | ack of
sufficient rotational stability, 5 dislocations can
occur in the region of the regenerating bone, which
di sl ocations prevent successful osseointegration.

o ) . :
Thes.e ﬁ?’BB]l B%Ol‘h rbmaradon; @hs &e& éf.rbr%%rhlpon ﬂ‘ﬁz imglant created by
parti cydsar tc}ﬁedvirﬂ C!%B(J%ﬁédt(’?e w th Ih| joint prostheses.
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c g{h se qﬁé gtgé%%l dr{ qﬁlﬁ & aﬁe@%@ Fegns thab pesressoshifts fsam ew proximal part of
[ anths alyeq ne aiatigg abotay ¢ [ ' id.to,.thes )
probl eng, .even t hO.ughO i ?‘;ofaﬁridgﬁ %@é%l t edf;q"g gfé'Fcﬂ‘és f”?PIa“ti possibly
nor mal FAPINEdRSrEsRrS logdiag pf el alvawarchase, which, 'beiﬁ?'fhe%im of exit for

- sai d tthabldh +he1Kan e ipplants tq be inplanted
“wi thout cenent, thed\@g?g%%hoapcgﬂm? Mgt gﬁ‘H% oggiided immediately after

f er¥Breiondragstiregtebronis hunt : -
prefer B1S otBerPhdblenis88@I-84 Bg gn;séilljrgctctedoload may be

st abi lgd ¥ at_ they often cannot be us
the inevi ?nggcwgn%eg.o%%ﬁ% geg}gnij reagaRal tsceavs implems sagrgat deal of

5 H - . .a .. .
f db t Héentionpppaid &t ihese, proilerat, ebeﬁ‘ﬁﬁ&ugﬂ?[% F]ﬁﬂgéagf? ﬁhtel agfeolus is normally

suf ferj her.. di sadvant ages. Somne
appl i ecgrg?lg%h'a?fﬁ’fﬁg'her inplants to be inplanted in

bone tissue. Thus'it is the object of the invention to
create an inplant (individual or standardized) to be
~inplanted in bone tissue as well as nethods of

pr odud®issm umnit camrpk amtl alidt @Nthe known bone implants to be implanted without
cement, the screw-shaped implants are preferable to all other forms with regard to
| stability, but that they often cannot be used due to the inevitable geometrical

-20  preconditions necessary for their application, or at least not without suffering other

disadvantages. Something similar applies to many other implants to be implanted in
bone tissue.

Thus it is the object of the invention to create an implant (individual or standardized)
to be implanted in. bone tissue as well as methods of production and implantation
25  thereof. Once fully integrated in the bone “tissue, the stability of the implant
according to the invention is to at least match the stability of a screw-shaped implant

screwed into a corresponding bore, However, primary stability of the implant




25 thergg%94 fully integrated in the bone tissue,
the stabi ith of the inplant according to the 09.03.05
invention is to at |l east match the stability of a
screw shaped inplant screwed into a correspondi ng
bore. However, primary stability of-the inplant
P2294PCT/ E 09.03.05 -6 according to the invention
(imediately following inplantation) is to be
significantly better (in particular against torsional
| oading) than the primary stability of the
scr ew sTAYEHE | thait invertion he(impieiatdl foiléWha Mmplantation) is to b
accor disﬁgﬁﬁ&nﬁpg tlePYiﬁRé%itonl is .to be sjgnifi carﬁ?ny e
| ess ge(%ntgqt rical Ty I rHrESHa paainst iossional lodiag) dhscthe primary stability
i npl ant® screwrehabeds anmlarit! Firfheinfbrb | bl . ..
i npl amto%@?{%ﬂﬁ' qﬂt accor di _nq to ;ﬁg@i véengta‘?%ﬁcﬁ% ththe invention is
per 55e Known et Hogs gehmetisaly bmiietkthuhte iserpivahipediitBlant, Al] the
per Sse skmeviris pIRGREIIFIE &b ik ' is achieyed by =~
the inplant and ?ﬁe et hoc sngghgzggﬁ ll(ﬁ}rlltea Colr%n% f?et¥'e invention with per se
corr eQE(BﬂHP Hlfﬂl?fj%i’%s‘? PRifuce thp irapiant adhecie@ok R piddSiures
invention is inplanted essentially parallel to an '
inmplant 10 axis (i.e. without substantial rotation)
and itﬂ;on‘prises a distal end area facing forward in
i npl anflaisi objecti iseadhi@Rd ' d area located
opposite to the distal aéﬁg%a?fég%gﬁ}ﬁdg% e 9 HpF afft Qefined in the
axis. FWTEROIIRAmEd state, the proximal end area is
positioned in the region of the bone surface or
possi bly protrudes fromthe bone. The inplant
surfac&e‘gmbetween the distal and the proximl end
ar eas, ThihimpHarg acchatiestoahCindnids id [BAB L akl _
brﬂrgh i!t RO Gantact with the bonlgﬁ{al}lts,eggésgg%uy barallel o an implant
i mpl antat i'on, VHIEt Shstaptal crotatipn) hanshit pofprises reg diztal tehd Gires facing
“edges. folad €n Giiblhi t extend.in a conmon
pl ane [¥lv| th the antla%nteg&ge%?gggﬁ@g.p foxbrﬁaqieﬁﬂlaé‘ﬁtalaﬁt?ﬁn%posue to the
they 0 2raplangithe implanbode In o Betlaudaatal, gl prbBimal end area |
- their dogmghdy iglﬂ;erg%gﬁthalﬁI[}/ at. right angles it, and 18
t hey ar elfaci ng . toward 't REIEFIERCE o gassibly mrgtrudes from the bone. The
addi t |G anhiriapgsbatwees dighlist @5d e %ﬁgﬂ Shd éﬁés? Q/hic% s‘a‘lgaces are at

| il‘ﬁuefléﬁggﬁ . nec i cal vibration,
"t her mop Sa?t’lﬁ%hblr%ggﬁig{oeqoptépt With the bengttisshejon implanfatioR are equipped
ar eas witht dhoprformitgt dubéh 6 ThEsel o i
areas, ?nabl_ - aim Igg‘\sij\/%spar gse chethhy édtgés do’not extend in a common
plane with the implant axis, i.e., on implantation, they are not moved in the bone
tissue parallel to their length but essentially at right angles it, and they are facing
toward the distal end area. In addition the implant comprises a material which js
20  liquefiable by mechanical vibration, e.g. a thermoplast, which material is situated in
surface areas without cutting edges or is positioned or positionable in a hollow space
within the implant, wherein the hollow Space is connected to the surface areas
without cutting edges by openings. |

The implant according to the invention is inserted into the bone cavity substantially

25  in the direction of the implant axis, i.e. without substantial rotation, wherein the




Wi thin tplg{g%nzﬁj nt, wherein the holl ow space is
connect € ? surface areas wthout cutting edges 00.03.05

by openi ngs. The inplant according to the invention is
inserted into the bone cavity substantially 25 in the
direction of the inplant axis, i.e7-wthout

substantial rotation, wherein the P2294PCT/ E 09-03. 05
-7 cutting edges cut into the bone surface.

Si mul t aneously with the insertion of the inplant into
the bone cavity the inplant is inpinged with

mechani 84108 pdgestcitointo T bo s i quefiable =
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[ In? er | agkin3Get H:tgg I% Fgafrﬂf{nlg?lhﬁl tc’and plgélsc?%ﬁg‘jg/t Wil the; bgne surface.
fit. In the case of 1 H&e BRieEy)| fermmat Bk bétwbei e implant and the

posi t i dAetkissve aterlotkionns PRESy Bfm .10 . nplant, . the

mechani cal vibration is advgynt agg%g%qvgﬂ%v matesial € t o

the inplant until the inplant is positioned in the

cavity and then only to the liquefiable material. In

this Casthe dadE ot | i.abl.e material may be a

t hﬁé nopl ést iaé:1 %Pgrul?%ﬁeﬁ%?le Hataral bring ppitionep an tai lealodt §ace of the
hy 8 aulmriandy the gleyimmidat vie MBI ts, ad d_in : _
ort hopglgangl%n@‘or anchori ng isnﬁalaglr‘f?glseg%nb}]@o&&?plfegrtolﬂl?elmplam until
infiltrati P PaPSendes thioravitp sadi thee ohbrage 1idRHENE material In

i mpl anthisame® g Nghekigblt RSid lon js stabjlized in
the cayit %li m’rel(}?jatlel y at tr@}rll%g)% P%ai Sristic rB#en) of aghixotropic,
connectT8 '

A t B dravdic bem eolyimesicl ecetiity Lg halkd Sised in orthopaedics for
S

I i quefdnaldrBp i ' rein this stabilization |
ef fective rag éﬁﬁ%ﬁé B?%g'sfé?@e Y lfration of Gipeages ogllapspdivaricbmk.

to the inplant axis) as well as against torsional

| oadi ng. The cutting edges cutting into the bone
tilgsuerhglurilgg i n:%)l antation also contribute to the

anchori RgTBATASAingitapheainventidhes satclived liM ey BT nE ety afi
1T queffieabhBardi®@lcBr bylis a8kl as.the cutting y atter

ion With the bone tissue through the liquefiable

material, wherein this stabilization is effective against pressure and tension (eg
aralle i i i .
P ! to the implant axis) as ‘well as against torsional loading. The cutting edges

cutting 1 . - .
Ing into the bone tissue during implantation also contribute fo the anchoring of

- 20 the implant. The anchoring by both the liquefiable material as well as the cutting
| edges is particularly effective on the laterat walls of the cavity, such that the load on

the cavity base is reduced or eliminated, which is particularly important for dental
implants. All named effects lend the implant according to the invention a primary

25_ stability, which is in most cases sufficient to withstand loading immediately after

im i i

plantation. The connective structures of thermoplastic material possess a lesser
elasti i i

stic modulus than the bone matrix, and in particular the implant itself, and their

ability to creep make therr_x particularly advantageous for absorbing shocks and for




edges i Lcularly effective on the lateral walls

ofgthé iégﬁ@gﬁﬁguch ¥hat the load on the cavity base 09.03.05
is reduced or elimnated, which is particularly o
important for dental inplants. Al named effects |end

the inplant according to the invengion a primary

stability, which is in nost cases sufficient to

wi thstand | oading inmmedi ately after 25 inplantation.

The connective structures of thernoplastic materia

possess a |l esser elastic nodulus than the bone

matri x, regWE FrCprarve istres AP heihastitip] ginhitd stl.,§1eﬂl rgll,ag}‘%p govemems between

their ghild creep nmake themparticular
advant 58‘5%&?"%‘%?08% ‘é%%“gi‘ﬁ@“’ REERE appdointepraRI Byt BGHlEting the bone

09. 03. OBsue Pantiedady Hy BYCAESiof LSt RES: oilhEI ,
elasticjty permits small relative rlrjgégn%dﬁg% ‘%tetﬂiﬁaéﬂne time these

i npl ant “Cand - BEhRCYE S@er dignlasaments iretiveen implant and bone tissue, which

0sséoi nv@W Rbd Ahd¥isBpblidirat d the bone tissue
particularly in the aEr)ea ofqmt%geoé”g‘fgtr?“r?ﬂpéﬁﬁsés. At the

sane tinme these connections prevent ngjor
di spl acenents between i nplant and bone tissue, which
5 woul .the disruption of the osseointegration

lead to
pr oces & CHEE Alifs Rl Aptiaat odbe dmehig tsointphaited essentially without

i nvent r@tidnS (in "Pdr@ L dwBBSE Not@hh Vo, W t hout _ rotation
(in parqsi cular wit houtwr ot at lltolg)%ogr%ﬁiteér %ﬁﬁa}ﬁo 6001 t possible and

i s pos&Breeema to faghiemitbe deplast it suchashingsr thilGis isHﬁJte%Ltributes to its
S

in suckamiiRBRaRk b [ shape contributes to i
stability agal nst IIEE g{r’aslilf%rﬁ% HISRRY - A i ebtodwshewn, is nevertheless

) 1@/ ib t . .. . _
i sty et Pessiblse tes design the imnplane vedotdig) 85 Sk to .
ccording to tﬁée i nv%%tnlggﬁa{ gl) g%e Suitable for

desi gn; [.hpl. ant

sui t abi’ﬁeﬁ?q‘éért%i%f%(ﬁ{ 2 3 opm Gioss seation (baret dr seppalbide).
cross section (bore or stepped bore). |If the inplant
according to the invention is an individual inplant,
it will in nost cases have the shape of an irregul ar

(not ik implanaccardiag to theinkéntionRetin LRANGEAS id'q%ﬁm it will in most
di st a'ca&@dnav@ﬁﬂ Sihgh?t case of a dental inplant, it

will have a shape being EEEWRt frat rapndsonelds: edwillotapdraowards its
shape diftal@ndaindrimthecase! éfla deARl impdf e 3 041V

dual . .
deat al_.j n ccording to the invent one@aﬁfipﬁa%"?{'ég essentially
' kﬁgwn a&%”ﬂ?‘}a%’ hﬁﬁﬁﬁ?ﬁ o 2 &8\ a gleplak rovat Sichl anr i@kviduabd Bental implant

I mpl ant®@edihgrest ahveht actign of the natural
root. However. comtr ?P;ga{n,gﬁke%%m Gont 1mp[ants copying the natural root,

be implanted immediately after extraction of the natural root. However, contrary to
known individual dental implants, also called tooth replica, the implant according to
the inventjon remains stable during the osseointegration phase and for a long time
20 afterwards, as is the case for screw-shaped dental implants. The same applies to

individual joint prosthesis implants according to the invention and such implants for
the repair of individual bone defecis.

If the implant according to the invention {e.g. dental implan) tapers towards the
distal end, the cutting edges are designed as outer edges of step-shaped reductions in

25 cross section (steps). In this case also, the cutting edges are dimensioned in relation




known i @'9%%%% dental inplants, also called tooth
replica, e inplant according to the invention 09.03.05

remai ns stable during the osseoi ntegration phase and

for along time 20 afterwards, as is the case for

screw shaped dental inplants. The-%ane applies to

i ndi vidual joint prosthesis inplants according to the

i nvention and such inplants for the repair of

i ndi vi dual bone defects. If the inplant according to

t he inventign‘ (e.g. dental inplant) tapers towards the

di stal Briee cavite insichiargaredyhat @ ipHesteN iy a5 ig%ttﬁé Gavity wall and

edges OkemstSP1eS: ductions in 25 croSs sectl
(steps).ml n tfwei%g%glg el&gqegg},‘er?%%ﬂeéHf‘l’t’li"ﬁ@tm@dges are

di mensioned in relation P2294PCT/E 09.03.05 -9 to the
cavity in such a manner that on inplantation they cut
into t cavity wall and remain at |east partly

| adged ¥ uggi“ﬁ e%z;g;qﬂ“ﬁ?‘fmﬁqgﬁpﬁwﬂg 0864 LGl ol Sty or party
whol |y or part| 31 ar oﬁe\r@% 1?}11%er}?eﬂgl|c§m or %éé@mleaq thg implant axis, and
per pendie b a wedgetangle cangh fia 00t (@ Fig%g'ca)‘ﬂta?%)glg? B ‘Eé‘ gutting edges

5 t hey dge,angl e of |ess than
5). In agglﬁﬁ lta]?to%ewg\ggeq ﬁ%g(fzﬂﬁ M3y abse gemprse Sterpdtapdd reductions in cross

desi gnedtias (S&Pﬁ)Qﬂﬂxdﬁﬁé{cﬂ{iﬁg)acﬁ?mégg?aﬁ%eﬁgshaped

reductions in cross section @F mgredyt t i ng
action (wedge angle 900 or nore). For steps w thout
cutting edge and/or for steps being relatively deep,

it is pgdy MRJYS to. create appropriate shoulders in
the cavity prior ?OCFWBga?ﬂgﬁtqnéf?}” for cpteps 1ifking tebtafie®y deep, it is

ai d of adyantageounmaps £elan [ npl.ant. Whether
they rre\t,,;g,?&ew.j' o0 irrRRRol et B0t B Eivgir omplanation, e
| i

t he cav b0k adapigdein dBaperio fmritnptauit, aWheder themethod with or

condi twitbubpretshehiOHEHLI nd, .but also on the
surgeon %Edﬁpat ﬁlzn . Ptrjiélﬁérﬁglpﬁﬂgag‘]&%fs DA% eRpeads(in peiticular on the

dept hs"°BEPRyolbe benedissid onthend, bet depihhBe QfvdoR g nari .

corr es@pongings (LaRp! ffepihsj} g@ﬁ%bor educes t heg necﬁ%ﬁ?t’(?gﬁ- Pre-shaping
stress on the bone tTs$S 5 gut’ H‘gequﬁ]pfo_aﬂ’leadﬁptm,oflﬁe corresponding
r enderMAlgnt 3ps) redodes thep@edhisibd] sy of WAL §icd Q" w9l g er

_ . . . lantation
paki e inferior hone quality. np :
: %ﬂ%ﬂ%é rﬂus method particularly suitable for older patients with inferior bone

quality.

Once implanted, the cutting edges of the implant according to the invention are
lodged in the bone tissue of the cavity wall, similarly to the threads of a screw-
- shaped implant, and thus form lateral Supports in the bone tissue, i.e. points where
20 pressure forces acting on the implant are coupled into the bone tissue from lateral
implant areas, and in fact more orthogonally than is possible through a conical or
cylindrical, essentially smooth implant surface without cutting edges and steps.

These lateral supports represent specifically loaded points where bone regeneration is
stimulated. |




Once | I the cutting edges of the inplant
accor dln'%é to%ﬂi@ invention are |odged in the bone 09.03.05

tissue of the cavity wall, simlarly to the threads of

a screw shaped inplant, and thus form |l ateral

supports in the bone tissue, i.e.-1p0ints where 20

pressure forces acting on the inplant are coupled into

the bone tissue fromlateral inplant areas, and in

fact nore orthogonally than is possible through a

coni cal orcI .cylindrical, essentially snmooth inplant

|Surf aceeRelto th“grmd@eﬁb@%pﬁa Qmﬁiﬁll:’la-gpgﬁ?‘jgl"ding p the invention
ater alm%u;gpcpg r{gg?ur esent specifically [oaded pofnf

wher € bo_rghe mr@ egererat 1 o 15 Y {4RRINGSEUCiuRe 2O4BEY i a common plane

09. 03. 0% iatpdkint ia®i, 1.8 ckRBHIN cl.i bed

above, Oﬁe]qgt kdplant . accordi ng tg 1%4 E&y:{rﬁ@%ﬂ%éo‘%muf?&ymese Structures

al so conpr | sgﬂ}eu?aﬁ’ﬁwv\‘?él ¥ lend ﬂlﬁtiamdﬂm@fiﬂ‘tafbuﬂhﬁmﬁsparticularly with

ext endiregprd t @rseANBR:cR @ ith the inplant axis,
i.e. essentially in the | E’p B\%@tiaﬁ%or iilgéocn?‘feé)‘ﬁ'?nt’ﬂli\é@@ also comprise

- st ruct Gr¥EEFOHaR ip dkeprokismat ave, tyrtiva stabidisid y by -
i Pl anthdMok R ¥orSt abi ity particularly wi th S%Pleagglrndthe surface of
to torsional forces. The inplant according to the
~invention may al so conprise a cutting collar in the

proxi mal area, further stabilising the inplant in the

surface, of _the cortical bone. The surface areas of
t he cu&{‘? ﬁ‘é"f"’é’ag"é%ﬂsdﬁ ther ciittipg adges amcar dhglghtt R4S to the invent;
I nvent tamBist SO NBhSial nich igat.Fékgl whi ch is sui tabFe for ntion
cumji ng ti nto bone nat er | ar " ARGdOWHIEIE ip9dene materiglt and which does
| i tflief Jotdiquely unie throradiiibons tMIdﬂﬁltdtlml‘g{g% géﬂsgg%gﬁﬁ}/tanium, o

consi s} 4 titanium of a titanium
zi rconi éﬁn%lrn zgi‘;)y HSHFURe orpk anther swivable rmetallaror ceamid Waterial, or of

nateri@prmmﬁakWraﬁﬁﬁaﬂﬁggﬁkgteIy rei nforced pol yner.
The liquefiable material to be applied in the inplant
according to the invention is advantageously

bi ol ogically resorbable. The Iliquefiable material does

not e@f@nﬂlueﬁgbl%%zﬁlt {?Q’%i %ﬁé{ﬁpe areas wWith the

cutting edges, ert _ n thg ri’flﬁlé’éf_ gegording to the invention is
bi ol ogreakiggouspintigiatly résobabie! THOMuTb ML 8Nes not extend

agvant ous]| sseoi ntegrative character.
surfac g&gsr gies}é'gg@%oqr?ﬂgeﬁ%htm%ﬁuﬁflgtﬂdeesl mtlegntheC Bfplant surface is

begi n biclogically compatible, i.e, of bone-friendly and advantageously osseointegrative

character. On these surface areas osseointegration of the implant can begin

Immediately after implantation and can successively relieve the anchoring by the

resorbable thermoplastic material. It is possible also to use a non-resorbable

P : s
20 thermoplastic material in such a manner that its anchoring in the bone tissue

permanently complements or even replaces the anchoring by osseointegration. In this

case a more extensive coverage of the implant surface with the polymer may be
useful. -

| Biologically resorbable liquefiable materials suitable for the individual implant
7 25  according to the invention are: thermoplastic polymers based on lactic andfor




i mredi a&,?%%Pgﬁlgﬁr i npl antation and can successively
relieve e oring by the resorbable thernoplastic 09.03.05

material. It is possible also to use a non-resorbabl e
20 then-noplastic material in such a manner that its
anchoring in the bone tissue permanently conpl enents
or even replaces the anchoring by osseointegration. In
this case a nore extensive coverage of the inplant
surface with the polyner nmay be wuseful. Biologically
resorbahle |iquefiable materials suitable for the

~ i ndi vi cBlegoninfidfPLA2BLEACBGA] PO ' iQn..are;
Pooe m%iroﬁ%t“%@laggh%w jpased on | ac?t}:jggghglygﬁ 58 aifinGates (PHLA),
P2294PCT/E 09- 03." ‘g‘r udBlsaccheides, (pelydioxphdnas (A, polyanhydrides,
PLGA etrolypeptides] tyimety0x¥rbéakd 1PRcs Sorl g?lfrls'%‘%ponding copolymers, or mixed

pol ycap%i)l actones (PCL), polysacchari de

pol ydi g:d&%egliz; A g@z@myumgdeﬂd PAIGInYE ASIiEIAE  non-resorbable
ri rm6 fN ; ) . or _correspondi ng
Al Sy il BRI s Robeethylens), polyacrylates,

copol yners, or mxed poly

cont ai PG edsreiats) y reiyarbGinkitdsAb | R 1yartes €S pRARLE 5.4 hare
t her mﬁbl?%ﬁo%eﬂgﬁ{di.cal are e. g, ol yol efi neg’g%e.'g_ polyurethanes,
pol yet hy g&e), P yaéﬁ?‘? Zemers (GEPynpeliacstald, atlegenated polymers, in
pol ycapPybasar shal i det | yur et hanes

Bol zsué‘? S |iqig:ih%-ef:nr 5st§ %IF%W %&e’ﬁg’g‘?yﬁ%%sﬁ/sf‘m"“e& polysulfones,
pol yac g%@ &l oGETROBHING otopalymers iand mixed | gilynids o composites
hal@gecmit#ining @diy pbigfdeeS, POl yphenyl ene sul phones,

pol ysul fones, polyethers, or correspondi ng copol yners

and m xed polyners or conposites 10 containing said
polymers. Particularly suitable as resorbable

i quefy terials are: poly-LDL-lactide (e.g.

avail a ?@é‘ﬁ?‘%"i‘é@ﬁrﬂﬁ gerabia dighetidhle maadals REmpoRSIIIBktide (o,
- LR708)avarabpo frgmBihkiasdri i abl e .f

136hri @ erél v %Faggr thleg?r‘ggg té?gtrrfage gésﬁgrlriﬁowdé{@gfa‘g A9HNPL-lactide

‘resor b&b efrP@bPehnnger nider e olaj@mane Resom®f R208): as non-
t advantages of the’

pol yarfhsd»ﬂ)ab?eliq%éﬁégf@mgﬁﬁilz pimbl éqﬁ{iée o PRlyERde 120] | owi ng:

i nplant according to the in
As the inplant according to the invention can be

i mpl anted essentially

15 . .
The most important advantages of the implant according to the invention are the

following:

* As the implant according to the invention can be implanted essentially

without rotation around the implant axis, it can be adapted to fit an existing
| cavity, e.g. an alveolus, in which it can be implanted essentiaily immediately
20 after extraction of the natural root. For the patient this means no waiting
period between extraction and implantation. Furthermore, there is no need for

elaborate measures for the exact alignment of the dental implant, and further

parts (abutment, crown, etc.).

In the case of a dental implant adapted to the natural root, the alveolar wall

25 largely remains in tact during implantation as an area with a densified bone




wi t hout f’gzt ation around the inplant axis, it can be

adapt ed Ap existing cavity, e.g. an alveol us,

in which it can be inplanted essentially immediately 09.03.05

20 after extraction of the natural root. For the :

patient this means no waiting peryopd between

extraction and i nplantation. Furthernore, there is no

need for elaborate neasures for the exact alignnent

of the dental inplant, and further parts (abutnent,

crown, etc.). In the case of a dental inplant adapted

to the naturalructeetandtdlg sabygehar; wal | - 25 | argely

remains in tﬁc during | rrp*’%(\nt ati ¢ \A@%{’é bﬁﬁefaﬂ’éfa?w tdense bone tissue

~densi fi ed boh8 B2EERPElem gg.ad@os, - 12 structure and

can support the inplant better than | ess dense bone

tissue fqrtggﬁ]eégglque_d 1I;cg_om the alveolus. 0 As the

implant is s 41§ Swbieibitlyi sabihiz@8 8ud 8 idstSohori o

anchor i ng bymbdaga] g&utgfdléa\géne material, due to tHe’ the liquefiable

penet rati on %g né;u he cuttin 8{5@‘5&1 #rifie cyttieg bdgee into the bone material

matetial, & edaeitst shapé HrevbRBL REE: ing rotation ’

in the cavi ti},;mbeid} 1ofPY be | oad_edﬁl%i m’rtelglf?g\‘%l eﬁ% Ca¥ly ot may be loaded

i mpl antation. 0 AS 2 GeHRR#Naten ant according to the

i nvention can be | oaded in essence imediately after

i npl antatjon it n. be designed as an entire tooth

with root ar;'gd!i & a/nlmpiﬁnbﬁ%ﬂf’ﬂl@&:éo tieuin &rtfon WaR HRABERY ;

for conpl emémtriedigeelyheed MRhARio) N, ,1Q t.he mouth of “the 1 essence
er | I .

patient ar ean(gt necessary. 0O 1&_5’ 't % |r45§1%??f3 aanentlre_atooth with root

lateral |y sGPpYPYRH 918 pidse lﬁla(hertgtpmhdesﬂh‘c&lﬂﬁle&gﬁtfn'ggﬁe implant in

eddes, pregsuhdif & upgn the inplant are coup
locally into the bone |u§@%ée,n°tf'%‘i’?6ﬁaﬁfg the inplant a

long-termstability equal to the long-termstability

of a screevasapgghRaly, 15 0 As. the lateral

support of the i%I ant I?[n Iy, &mpgied iny e eavity fwallity the cutting edges,
- I‘e .

cavi Ly va |P P venes ipor talinpBRe bl GhEkE hdaty 55 4R Bone tisse,

its inpact j@hy; ase of the cavi
| lgﬁﬁutlé1 fie I?mﬁqla\nt a long-term stability equal to the long-term stability of a

screw-shaped implant,

15 : i
. ¢ As the lateral Support of the implant in the bone tissue of the cavity wall

prevents, or at least relevanﬂylreduces, its impact on the base of the cavity

complications on the cavity base are avoided, which is particularly important
f i '

or dental implants where the base of the alveolus is not equipped for major
loading. j

20 D i i i
. ue to loading of the implant tmmediately after implantation there 1s no bone

regression caused by lack of stress,

Stress i i .
S induced relative movemens between implant and bone tissue are

reduced to a physiological range by the anchoring of the implant through the

liquefi i ( i
quefiable material, and thus Osseointegration is not only uninhibited but in
25 fact encouraged, ' |




conpl i cag4 the cavity base are avoided, which is
particu?%??gﬁ?ﬁ%brtant for dental inplants where the

base of the alveolus is not equi pped for mgjor

| oading. 20 O Due to |l oading of the inplant

i medi ately after inplantation thet®- is no bone
regression caused by |ack of stress. Stress induced
rel ati ve novenents between inplant and bone tissue are
reduced to a physi ol ogi cal range by the anchoring of

t he i npl ant {rgéough the liquefiable material, and

t hus 6ssedi nibgBsetdfonnosressba®; L1ogipiLed but in
25 fact encoMcggrEdg. IiP 294PCT/E 0 _.eg%}%lggl ape.”ilge“? lés astrong long-term
of a non-resor bablee’l F'GuBPlaabsvenrintbont dbsuenei€Scak or lie able
strong Iong-tegcmatmmaﬁliﬂé%ogoldt%S i npl ant even in v
bone tissue that is weak or Tittl°¢ able to regenerate

due to illness or old age. Various exenplary _

enbodi nents O the inplant according to the invention,

~as wel lyagus 2 roduction and inplantation thereof
are described. %’ﬂﬁ%gte g'gf’ Imgnis ghthe geplam avdotding fa8he inventi
& nt:oﬁ, as well as

f ol 1fowi theypreilegsion andhi2datioR ifreok ax%!};gg\giég%ﬁa ural toot
ig.

09.03.05

in sectjen.actoss the jaw ridge; 1l 4 connection with the
i ndi vi Jﬁ@‘?’”ﬂ%ﬁi‘%&r WF‘?Fﬁlﬂant according to the invention
replacing the tooth according to Fig. 1; 10 Fig. 3 is

alate view of a preferred enbodi nent of the dental

i mpl ant ® accordi ng £SHPYHenatusldoath amsectiinticrdds ﬁg?&@fﬁdge.

three cross sections through an individual denta ’

i npl anpig_gr oj ected over each other (section |lines A-A

B-B and - C in Fi gShosys amipdigjdyel denl &nﬂlaﬁtBac@ér@in%)%%e invention
sections through th?epﬁl’éﬁ@ﬂ%fto&h%&go} Y to%?ggei; of a

10 Fig.3 i i |
g 15 a lateral view of a preferred embodiment of the dental implant

according to the invention;

Fig. 4 i
g shows three cross sections through an individual denta) implant

projected over each other (section lines A-A, B-B and C-C in
Fig. 3);

15 igs. 7 i i
Figs. 5A and 5B are axial sections through the ares of a cutting edge of an

implant according to the invention;

Fig. 6 i i i
g 15 an axial section through a series of cutting edges of an implant
accqrdmg to the invention, the cutting edges being arranged
consecutively in implanting direction; |
20 Fig. 7

15 an axial section through a step-shaped reduction in cross
section (step) of an implant according to the mvention, the step

not being equipped with a cutting edge;




I mpl ant %&B{? to the invention; Fig. 6 is an axi al
section o series of cutting edges of an
implant according to the invention, the cutting edges 09.03.05
bei ng arranged consecutively in inplanting direction;
20 Fig. 7 is an axial section throygh a step-shaped

reduction in cross section (step) of an inplant
according to the invention, the step not being
~equipped with a cutting edge; P2294PCTIE 09-03.05 -14

Fig. 8i 'g28n axi al section through a step with
I'iquefi @ material iseat [ .across it; Fig. 91is
an axial Partial section _tgﬁ?lo%g ioh e RYAo 8 Sthpn it f liquitiable materia]
i npl ant  accordi ng t F*Xt9Rding psresstii; on, with a '
l'iquefiable material positioned 5 in a hollow space
of the imgglgant; Figs.. 10 to 12 show three exenpl ary
dental inplants accortihijia eatinlesectionvbiohjdfy el et 3f the :
and 14 show an i npl aﬁ&coﬁﬁ?{o%&g to the invention, ot the implant
which is suitable for inplantat! onoPrigh dliuefiable mardal positioned
fromthe side (Fig. !!Bf)hcelhdwpddaos&]elimgltah[oned at right
angles to the inplant axis (Fig. 14, section line
XI VALV b Fha. ,13); Figs. 15, 16A and 16B show a
furt herFlESﬁng lliaccoihaf’/nghree) déxemplaly efthiaP N Mhich is
suitable for inpl antip&én%n in a bore and In 8 ackprding to the
liquefiable material IS B%si tioned in a holl ow space;

secti or;;::d 15 axially (Fig. 15), sectioned at right

angl es Figs. ihand 19l a X] S Fig. 16A, cutting line

XVI-XVI in Fig. 15) @g%‘ga% aqeprsting th éhe isvetdor, Fitgon is suitable for

16B) - implantation j i i
) In a bore, viewed from the side (Fig. 13) ang

Sectioned at right angles to the implant axis (Fj

g. 14, section |
XIV-XIV in Fig. 13); e

Figs. 15, 16A
and 16B show a further implant according to the inventiop

which is suitable for implantation in a bore and in which th
e

liquef; . ..
quefiable materiaj is Positioned in a hollow Space; sectioned

15 . .
_ axially (Fig. 15), sectioned at right angles to the implant axis
v . L] l
(Fig. 16A, cutting line XVI-XVI in Fig. 15) and viewed from the
side (Fig. 16B);
Figs. 17 i i
8- 172and 18 show details of implants according to Fig, 15 and 16
.Fig. 19 i
N g shows an implant according to Figs. 13 and 14 with
intermediate element; ’

lg

bet i i
Ween implant and intermediate element, or between

Intermediate element and sonotrode (axial section);




Figs. 17pgndplg,show details of inplants according to
Fig. 15 and 16. Fig. 19 shows an inplant according to
Figs. 13 and 14 with an 20 internediate el enent; Fig. 09.03.05
20 shows an exenpl ary enbodi nent for a |oose fit
connection between inplant and intgrnedi ate el enent,
or between internediate el enent and sonotrode (axi al
section); P2294PCTIE 09-03.05 -15 Fig. 21 is a
diagramfor illustrating the production of an
i ndi vi dlﬁ\é 2Adent al inplant according to the invention;
Fig. 2271%7a di agram!$ or diagdamStor aih Qs i mpl.ant ati on
of a dental inplant Qgg&f)r ding to ?Sﬁg“‘? \?}éen{q{)oﬂh‘ftlog of an individual
Fig. 23A to 23Cillustra '@Wﬁ‘i‘gi‘%ﬁﬂa@it@medﬁveatib@i nt
prosthesis designed as n a inplant according to the
i nventi big, 2Fi g. 24A to, ééc illustrate the repair of an
bone area damaged by a boRa™iGhllustrating the itiptanaiish 8f a @Rtal imp)
i mpl ant accordi ng t oatdoedingvg@iitihQsod-n @l | Fi gs. plant
i dentical elenments are denom nate y identical
ref er enge nbers. 10 Fig- | shows in section across
3 adBidie :

the Ja to23fat uillabtrate Gifladiaidhh oot 2 s
ingrown in a jawbone, 3}, The ?Iavv%(l)neggeal L1 Pesbepinesigned as an

guns 4 (connective t1 S&rbacsadingskihe)nvediien; Cr own 5
Protrudes fromthej anbone and guns 4 and i s coated

Wi t h. aFigpeas to@fiCderlh?slt enamel 6, while, the interior
T e : . .
of the crown 5 and tLe Alsdh @P@bﬂfsa:slbomfarébedhﬁﬂa?&%w% E@ne fumour

root 2 is located i witinth@hygPe tooth socket)
j awbone, wherein the bone 92 4t“lt@g Bt 36Fordmg ta fhedwiention.

wal | 7 (alveol ar bone), conpared with bone tissue
further renoved fromthe root 2, usually has a

r eat el all s, haxely erefore a superior
g £l 1dén el%llgents are denominate% by identical reference numbers

15 tissue of the alveolus wall 7 (alveolar bone}, com

ZQ the bone tissue. On €xtraction of the tooth

not regenerate,




mechani EQ%@%I ity. Between the alveolus wall 7 and
the roo I'éS"the tooth nenbrane 8 containing 09.03.05

Col I agen fibres by which the root 2 is attached to the
alveolus wall 7. The fibres carry the tooth and
coupl e forces acting on the toothlbaterally into 20
the bone tissue. On extraction of the tooth, the tooth
menbrane i s destroyed. It does not regenerate.
PZ294PCT/E 09.03.05 -16 Fig. 2 shows, in section
simlar_to Fig. 1, an individual dental inplant 10

ic-cﬂ di i?:lg 218’89".{’961 2 SEﬁiFErﬁimidm,to . dhar Fﬂiv?ﬁnglsdehﬁ?tirﬁﬂ%tho according

i |1 usgk - ei ng. inplanted in e

j awbonzt ?t,ﬁelt ‘ﬁ ?dttlgn’p hgcélel‘glil?%ﬁ:a?ﬁf’%f‘ild Usried it ignl lr being implanted in

i npl antthenjdveboby .3 fhies plec ahapmnfmbmﬁre&{%n%Qmﬁaﬁﬁxih M. The dental
n

the ill; farngggd case not only a root portio
y

essenti'a SARBEEY ) Frei tlustragadraseonativalyr podot gbritdnel 1 essentially

t 0oBh ladamed tohie 18tV R DOVER the 7 50,8 ¢ro
portion 12 adapted to the cr omoﬂp%ttﬁeeal‘ﬁ%ﬁ‘ﬁr“\%ﬁ7b“t also a crown

t oot h. PPRE (e ignied thieanewn 6 of thematyral avottss ThgH@ADiRERnt 10 is e.g. a

and coRfisk! Bietd akd L&A rein the ¢rown portion is
coated i aﬁll ceram c 1S{aé)r)aefr ﬁ%f"’é’ﬂﬁﬁﬁ‘) %'ﬁnﬁo‘f’ﬁé’oéttﬂ“f Bceoated in a

of t he crr@mic Japert(nas shawn) andishelserf Rt BRG 80t pltion 18354y be equipped, at
or is at least ’

| ocal | r seoi ntegrative_ effect,

bi ol og%{ecagﬂof/ﬁ@of?r%%ﬁ ?sﬁffoén% Yrvecstisetn er 51t leatt Ibjologicrdly eathpatible and
of 19 he bonefdendls hited d2he tb6 l15 pRlant, m ,
conprise an . abutnent or a rrgg)%gi o Pr“él?%ir’}fﬂn@pg%t may comprise an

abut e APUIMENt Ply5 eans ¥ imRyating ran cabgstentfa crdent WIteRige, or a set of
The roaéntpestion 11 of the dental inplant 10 is
tapering toward the distal end and conprises steps
13, whose outer edges are designed as cutting edges 14
facing 15 towards the distal end region, and being

| odged. n_t he al veol wal | during inplantation.
~ Bet vvee#wt fRet g?%ﬁ%?gﬁ%}el‘@“@i &8Blarfeldt is dapevifig tdwerrd rhel disthl end and
r emai NeomBRee Beps2l 3, WisRO ShaPledPs 18 Jgduged .. - o
coE{i nuous| y tol{)Nar d the di st al géesnjgg c{eﬁg%?ﬁeaﬁsc"f%“g edges 14 facing
b RVEKE f fidal erderdginpl st being dougeLtie cthé Qlddfis wall during

bone tingskeah. BO& ol | el oy e '
t her rmgfpgéglt i c mat er ?Aa-l\ﬂ?e i%g%ﬁ?eéi‘aﬁ/ Cﬁ’é%ts?eé‘ﬁéd)fa@@vﬁlplam remaing
t hese el PonBniaorels 28iuced abRhughdly %gvafcffﬁ:learﬂ{%ﬁt ¢dd"in areas 15
By nmeapg,af, ieghanjcal vibration inpinged on the
) € 5ieps, the implant is connected to the bone tissue of the alveolus wall 7
by the thermoplastic material. As already mentioned above, these connections are
20 created during implantation. By means of mechanical vibration impinged on the

- implant, the thermoplastic materia] is liquefied and pressed into unevennesses and

pores of the alveolus wall, where it remains anchored after re-seiting, interlocking

implant and bone by form fit and/or material fit.

Fig. 3 shows a similar individual dental implant 10 as does Fig. 2, but prior to
25  implantation. On the root portion 11 of this implant the cutting edges 14 and the
steps 13 are clearly visible, as are the surface ranges 16 of thern'joplastic material

situated between them and protruding from the surrounding surface areas 17. The




i mpl ant,_the thernoplastic material is |liquefied and
pressed R23P®P¢HBvennesses and pores of the alveol us
wal |, where it renmins anchored after re-setting,
interlocking inplant and bone by formfit and/or
material fit. Fig. 3 shows a simlgr. individual dental
inplant 10 as does Fig. 2, but prior to 25

i npl antation. On the root portion | | of this inplant
the cutting edges 14 and the steps 13 are clearly
visible, as are the surface ranges 16 of thernoplastic
mat er i aburfaset w@hed 70 efavesi Lot rudi ng from

t he surés%gor}difgxg .surface ar ggisaﬁ_%%%?ghbg’ﬂzz_@g‘f’ﬁgggusly equipped for
09. 03. 05"~ 7FEC Pt A e shesmaplasticamazerial Blre@aBle] e entire surface of he

conpat i hloeporaely anfsag ui pped. fo r ,

osseoi ntegration. | f%@%ﬁ@%ﬁ%@g‘%{g@f eSSeRamiegralain. i s
resorbable, the entire surface of the root portion I

| is advant ageously equi pped for osseointegration. The

shape the rgot portion 11 is at least in part

adapt egﬁieos tﬂ?%eeoqéll’%%ét RATUSEL isat lgnstlin pdt ddagtbd b P ape of the natura]
subst i trabted be @lbsti@ted, SEERANUFA rel evant part o

this rogt, and to the shag@&%?éaphée‘i%v&wﬂ@ﬁtﬁéﬁm rogt, and to the shape

t rrespongdingi i ' :
al veol l.? %q:q ) R .nél.nglaﬂvegblﬁwaﬂj i@( lﬂg@ﬂ'@{allf E(Z]—tslf)ljlég%?]l%%@e cone shape

cone sRkapear Mhst gast some of Its c
not bei ng ?oundlg%rﬁ%f%fgicftgs SSAHEN B9t bsingnkpunds tuicbroid axis not being

Unl i ke Str#ightnBibliiresthe naatl @bchndie: Al48RIMS el | however,
the rogf.; g)?atn{gn .1 of the inpl ae\réﬁgg%aﬁﬁlrolwgé@ ¢ Ey9g portion 11 of
13, at least sofre Of° WRide: Bleisomear dboseaiigeh A6 designed as cutting

cutlfi ngdged BLQAS shffaccagaSU anges. 16 of
t hernopl astjc materi al ptr%ot % ﬁ%&?’?’g‘ﬁ?%@“ﬂ“ﬂ protruding from the

- s
osseoi RUEYPAETHE Suifdcacereasr EasTh suTdie SHEdaRe Og ﬂgg §fermoplastic

16 of traeribhgt ARMA3 LhF sinllBL;eri.al are arranged
di mensi oned in suc gbc?rdalrr{{r%gérmqeﬂa{? suth 3 mannep thasas little as possible of

_possi big mpterial whichrist lequetidd during fnbisnthgiuet | uring . ,
| Pl angudbd Ny s essetﬂ o&lot he ogseoi ntLigB}reg fj??gthe dscointegrative
surface areas 17,s® t'ht Yoffo<an ceommenceretheie dsbediritegrative effect

oskeoi imnegliasly wheer efiplagthtionl 5 | nredi ately after
i mpl antation. Fig. 4 shows three cross sections
(section lines AAA, B-Band CCin Fig. 3) through

09.03.05

Fig. 4 shows three cross sections (section lines A-A, B-B and C-C int Fig. 3) through
the implant according to the invention, corresponding e.g. \'vith the dental implant in
Fig. 3. It is clearly evident from the cross section B-B that the surface ranges 16 of

the thermoplastic material protrude from the Surrounding surface areas 17,

20 © As already mentioned earlier and as shown by chain line in Fig. 4, an implant
according to the invention may additionally comprise furrowing or tapping edges 21
.(egtending essentially axially and being dimensioned to cut into the cavity wall during

| implantation. Such structures lend the implant an additional component of prima:y

. stability, in particular with regard to torsional forces, and they continue to couple

torsional forces acting on the implant into the bone tissue after osseointegration




t he i nplLant ording to the invention, corresponding
e.g. vvi%%i&fiﬁg%&ental inmplant in Fig. 3. It is clearly g9.0305

evident fromthe cross section B-B that the surface
ranges 16 of the thernoplastic material protrude from
t he surroundi ng surface areas 17.-120 As al ready
nmentioned earlier and as shown by chain line in Fig.

4, an inplant =~ according to the invention may
additionally conprise furrowi ng or tapping edges 21
extendi ng essentially axially and being di mensioned to

cut i nt@oadreswtavin he aetiidved iff the goot peEbANT B b Bbhtal SGTAnt accord:
struct .1 he inpl ant addi t i onal corrponeﬁt ofccording to
AERVERRE i AfnchiBadt rd

primary sta o Mdr with regard to

torsional forces, and they continue to couple 25
torsional,fgfgce cting on_the inplant into the bone

tissue after gs%%%i ﬁ?cé'g?satof dRe TPYoporpem| It @@ OB sbBilar size as the

Good r esul t sorcasportiitnBeldbseaettors for RS, tion 11 of .

a dgntal i n‘g{sa%t ccording to the ?ﬁ@%ﬁ?&gg allvée&us teoSt with toot
di mensi oned "§8°FFY JWS cutting edgessid and poisibip tef stégael 3 Bt the axially
portion 11 afiehdte bk | the .. correspondi ng .
Cross sections of the ¢ srtlzlé%'geﬁ ?’nﬁ ‘(yﬁl\/aegotF‘%“r?aF%‘%“ges 16 with the
wi th tooth thsmapibstiamejerialhetnald fiohntgese ddgeekd and

possibly the steps 13 and the axially extendi ng
furrowi ng structures 21, as well as the surface ranges

16 wi th t*heThe #xdal migtarass barweait ﬁéh@bur&%%ierpb' 48 itBbne hand depend

t hese di ane . Ihe ial distances between
nei ghbour i n%ne@?' gﬁ%tnf%a%%’gt?ﬂ%@“ e ncah steepngesef therpet pertion. On the

dep@h of thethatlaps itangy bhaiv Olie d 8.4 OOL. i
portion. On_the E][E) O? her hgﬁﬁﬁogﬁg@@@%@é} V%e Qeé)gb%rhcmaﬂy "
to increasdPPHmAL Eiriaepann th apdupe the alistancesn apd posibly} to fashion the
direction, ' A%

i rection @rﬁﬂmgte@géseﬁigﬁﬁ)é gﬁﬁngé Sﬁ"%ﬁﬁ‘%;peglg{}%% oespgb E)n(t% the alveolus

to fashion the cutting ges slig

they penet rstein @edep &y ofitimatly nhhoathe aplas.  wal | i n or der

to optimally anchor the inplant. The depth of the

steps 13 does not exceed I mmand preferably lies

bet ween *15'h@ depth @f theSstepml3 ldbesi it ExcedE nnh hdd PrefrdBY lies between

t hg space Il 1 ntw teeth. If the steps
"protrude b?y%rogﬂnﬁ-'aﬁgégﬁrﬁﬁf gmh‘ﬁ‘f Belhis serce peaitabledietyasn two teeth.
of the al Viethk sepsvpidirudé by hior @y §a@l@|.3€mh1°bgy§§t5] ith%ndirnension of the

~correspondi g 1shoullders in _the
‘ : - alveolus wall, it is advisable to fashion corresponding shoulders in the

alveolus wall before implantation.

* The surface ranges 16 of the thermoplastic material protrude by 0.05 to 2 mm
20 {preferably 0.2 to 1 mm) beyond the surrounding surface areas 17,

* The surface ranges 16 of thermoplastic material advantageously cover 10 to

50% of the total surface of the root portion 11 and extend advantageously in

axial direction between the surface areas 17.




al veol efore inplantation. The surface ranges

16 of ﬁﬁg&%ﬁtvgnplastic material protrude by 0.05 to 2 g9.03.05
mm 20 (preferably 0.2 to I mm) beyond the surrounding
surface areas 17. The surface ranges 16 of

thernoplastic material advantageolfsly cover 10 to 50%

of the total surface of the root portion 11 and extend

advant ageously in axial direction between the surface

areas 17. P2294PCT/E 09.03.05 -19 In line with the

expected | oad col lective, the above specifications can

be adapt Her with the exmdmﬂoumacmeetm; @b abdW|sp&ifcations can be adapted for

Provi di, bone nmss
avai | abP‘g Ehgﬁﬁerh%] “%f ‘gﬁéhft%ﬂmﬁmm Hoee mass is available,

i ncr eaﬁ@cﬁepthmfahejﬁepst@n(iﬁueé&ﬁ@%% a4t
st eepn SS, of the cavity but also tao anlq%évéfttwg&fesp%’ghgm only with

to be GFtHHEIES IHBURAYEY bebrlsaaelley thedoroemte bIE$)pt1mally coupled so that
f
suf §i citertohy isSdutiBdnAl QEmi a"té?j%h?ﬁe‘ %%%sé{v% ?%cgﬁ @trqsq;] g §tds coupled

stress. The | oads coupl ed
the cuf®ithy 1?963e%SSaﬁdﬂKmhsﬂepsutsﬁg)wdges ahlithe steps should, after

0Sseoi pladh Sf.r et of, the bone tissue
of on aver atg lja%g} ﬁ%dr]'ggt% ﬁhmg) °§Qb e tigsue f ont 3ygrage no more than

0. 05% 0.5%dutemiessthad0.05%er i npl ants are e.g. shafts of
joint prostheses to be inplanted in 10 accordingly
prepared tubul ar bones (e.g. hip joint, knee joint or
finger joint prosthesis) and being adapted to an

epi physgal, L. and di a geonetry, or

to H??re cavi é t;:/nt{Eg&ﬁ&h%r?g@tlaengs or eﬁe é? i"é?téﬁfmlﬂeﬁe& taibs implanted in
gebhetacgordingly Pweng'bdtrwbulﬁm}bo@lgs@ ¥ ants.far the

repair rg%meg%g%lgg dp hone. areas (e. gb p‘a, tskllﬁﬁ J%E tHCfinger joint
regiorn K peIE, fdaRse dﬁu@eﬁplbkwsaalt uneaphyesal cand diaphyseal

di seasgoinpirgnyt DONR2 AR be |cheakd
consi deer to nf{?g’l y the i nvent i ond.l(%eI %F%%smo?m geometry. The
exi st i'fy \RHBangs §9r the repajrenf |dsmagﬁall bopparaai {eQn defects in

W th amd bégiBanf RRH bORY. QI ca ééa‘gl%y P %H]oﬁigﬂ}? aﬁsqse 1wyalpﬁne area) It

exj sting rnplant is replace
d]ar'pt dBRYt 8sq he cendidaréchép appiy alid invention on replicas of existing implants,

wherein in a revisional operation with only minimal loss of vital bone tissue, an
existing implant is replaced by an individual implant adapted to the existing implant

. or to the cavity resulting from the extraction of the existing implant.

The surface ranges 16 of thermoplastic material advantageously comprise energy

20 directors, i.e. these surfaces comprise edges or points, or they comprise patterns of
pro;ectlons The energy directors lead to concentrations of tension when the implant

- positioned in the bone tissue is excited by mechanical vibrations, and they ensure

that the thermoplastic material begins to liquefy in regions in contact with the bone

material and/or that the thermoplastic material can be liquefied at all.




or tot i resulting fromthe extraction of the
exi sti nﬁgﬁgsrir%\fz}ﬁty The surface ranges 16 of 09.03.05

t her.nopl astic material advantageously conpri se energy

20 directors, i.e. these surfaces conprise edges or

points, or they conprise patterns2®f projections. The

energy directors lead to concentrations of tension

when the inplant positioned in the bone tissue is

excited by nechanical vibrations, and they ensure

t hat th?wthernnplastic material begins to liquefy in

regi on Jhe thesmaplastic matarial is hévdmmgeously&te&ﬁtie@hn@ﬁ!&ye@ B?éﬁﬂé implant in
1.

t he thepapp ' Lal..can. pe liquefied at a
- P2294PCT/ E _(lr)rg’?c1 %éef @S’%@B‘%ﬁ%" P%E‘Fr%eﬁﬂ%qaﬂ ¥ibratipe thea¢ntire implant is
aduant seotisly sekopt edumntogioas o 140 o T i Bcitaion
vi brat fon e he St {yr% ei“H%%aﬁFldﬁsthe ABplar i phrtipulexati ¢oaehct surfaces

i . e5 f beisteeon®nakeropla@RN adial LAY chani ca -
oscillations are not relevantly aftthgelﬂﬁ)g{;g%c in??%q“&le Py evithin  the

o el o re e Bbieuniindhe Surboest et on e
or within the tehgﬁogpgﬁpégm @ngglﬁre%ﬁMéﬁlﬁtﬁ‘iﬁ with the bone
t he t hEss¥pplaensues litty dmiming withinahd SrrPIds i male R Q&Uﬁntageously a
surf acg.l,ate%igl Q%%}f %Iuétar re the ener gﬁ directors are

in contact W EY5dnulys; of af, leastfh5 BiRa iy seleciett Ineorder to prevent

datbi nepevgyt hisn in ke Bdaewr nedak At | - ,
advant@?eo@s@a materjal with gﬁ ads?r%act:enrar%otﬂ'f G@nrngetion of the

at | east™@p ipajegials Wit gheoppn-thermmpthstic matefilely @Bt aniddeously rigid

ener gyandass a siHdch KhRALARN ween the two
materials the connect iIon ag?é%?fg)sﬁﬁl er nopl asti c

material with the non-thennoplastic material is
advantageously rigid and has a surface which is as

| ar ge ,@ﬁ 0SSi kl)I e. \Wen using ultrasonic energy for
nt Aty t

‘inpla on-e e PRI frimplaniation.ithe thesmopibastic material can be

pr essqutessed intd thebdiRBs e idaSMEntt AP0 tation up to |
a 1gept of about twg tr abelt:%ll ar %%ng E‘gén%ger@“, Ofioe‘%g‘.’t tyg trabecular
a "deptNATRETE-hes rarfgdendt i the Bnge 16 ch. BBh to TD md&NTE WBhieve such a

such pep@Reibh Aeph@N e t her nppl astic materi al .
must g)e pr esent bi nﬂ%nﬂg%ﬁp %‘g?‘f él%aze“a ﬁ'ﬁﬁhi)‘? PE§iEPLt #ean appropriate

i npl arffMoyels peghthi dmplentelesign i ta eadukd & Eﬁfﬁﬁétﬁtfw Th@E 9fial force between
radi aly, Qe gggs\a,g&ré the surface areas of the
t her mopl AstT ¢ FateFcAIeTRPRIasR matesia] and thesgavity wall,

As evident from Figs. 2, 3 and 4, in addition to the root region 11 the dental implant

20 may comprise e.g. a crown region 12 (Fig. 2), or a cone 18 for mounting an artificial
.. crown 19 (Fig. 3), or a means (e.g. pocket hole 20 with internal thread, Fig. 4) for
affixing a cone, an abutment, or a fastening implement for a bridge or for a set of

“dentures. Such constructions are well known from the state-of-the-art technology.

‘Figs. 5A and 5B each show an axial section of a cutting edge 14 of an implant

- 25  according to the invention at a slightly larger scale, wherein the implant is shown




As evi cejfgigﬂg(%@g] Figs. 2, 3 and 4, in addition to the

root r , the dental inplant 20 may conprise 09.03.05
e.g. a crown region 12 (Fig. 2), or a cone 18 for

mounting an artificial crown 19 (Fig. 3), or a neans

(e.g. pocket hole 20 wth internaklthread, Fig. 4) for
affixing a cone, an abutnent, or a fastening inplenent

for a bridge or for a set of dentures. Such

constructions are well known fromthe state-of-the-art
technol ogy. Figs. 5A and 5B each show an axi al

sect i o185 tha peadimialrepdefdgiag Lfwatls and tHedi#R tend Aownwards. The cutti

accor dig fﬁaéefs‘?oé ng&_@t(ﬁﬁ%,at a slightly |larger scale, ing
wher ei n the i nplan 3 _ \)\HPIF’E?QQFGWEIW.Wa@Hn Fig215A and 5B)
Wi th thed propiseh veage bagh B%f%@@{aﬂ%oaqs’dvggg%{ﬁ%} ?he o 80°). It is

end dm@@swargs. The cutting edge 14 faces

di st al “THAICARtE oS iRt fsomithe teplantand. Depdilng. onSifle M8len of such
513% oM Hid & le B af lLess than 90

( advanggf&gousl_;/ SERuin A0RaR0Ble § Ble s8R Bt emape space a (R
sal i entPF apRtddoarmpYignwalhKi (Bore) Depabini Paralé b e iuflS8hiHs 1. Such
of suchefaf¥eObfiihl ?Inctt hi,s results in a clearance angle

a (Fig. BA) or ac S48 FELVeEp 4% Cayity py ! andsthg )implant and therewith
r el at i wAuges heatqasduciomate ceafney ﬁ)gieeétiﬁemgﬁg%egebrﬁﬂs&gj] s 1°to

to theyd. fl‘f\ﬁtg axis 1. Such clearance reduc

friction et et Abthe sleriegeesarce inng 8 heo 0.3pinaifo castde the cutting
t hEF evédgh 14 teeli 6s 1digat chl i cl.earance . -
angle a js advant ageousﬁ sﬁggﬁ;éﬁdngg{%ggﬁpm{ugg t‘i‘%“@ 1§ Jggs than 90°,
the dePtthc 81ele néetpeemharchip spparing surfacg?22 Andlihk ci)ml?m% axis I is less

mm  Tohgnap! bl 10.ed 14.to t and Torma
chi p, ofthhe c u?‘%ﬁ”ﬁ‘g’ gﬁ%@é ?‘%WB?OJF{PE“ ‘Eaa‘%wﬁﬁ gy fhe cuigigg edge is pushed
t han ggto,an l@dertﬂtelndﬂfrghecmp b@bmgg sﬁrha@e Qt] IWBiCﬁ lépfp&rg%!cﬂg) space 23.

surfa .and the.inpl ant axis is less than
The pﬁlﬁeﬁg@“@%"hg’%s&ﬂ:@dﬁf FBimsPate 284l effechaf the loyttinpedge 14 is not
cutt i mylyedgetting §IESNBG alkdbO: rééE]iﬂgre‘PfH& M”xgﬁx:{:}bt@%g%e tssue is

chip s r{ing surface 22 which serves as C
23. L‘E‘SSE ‘?ﬂ%‘ng on the size of this chip space 23 the

effect of the cutting edge 14 is not 15 only..a
cutting effect but also a conpressing effect in which
the bone tissue is densified. If the inplant with a

outt |5 g@tpeagﬂam@isi Aiiig ddge Y NGnRALE BOONR shobwif In%mig 94\ and 5B is
an 1,S . . . . ,

.~ " Implanted in a slightly conic cavity. (cavity wall K not parallel to implant axis), the

cutting edge does not need to be salient; the clearance angle o, then being e.g. equal

20 to the angle between the cavity wall K and the implant axis I.

Eig. 6 shows, again in axial section, a series of cutting edges 14, 14' and 14" being
arranged behind each other in the direction of implantation (in Fig. 6 downwards)
and designed in a similar way as the cutting edge shown in Fig. 5A. The distance
between the cutting edges and the implant axis I decreases in implant direction, thus
25  enabling the cutting edges to work consecutively when forming chips on a cavity
rwall K (K' before the impact of the cutting edges) which extends parallel to the

implant axis I. Obviously, in such a case too, the cutting edges 14, 14' and 14" are




|nplanted i n slightly conic cavity (cavity wall K

not parfRPErC T’g inplant axis), the cutting edge does 935
not need to be salient; the clearance angle a then o
being e.g. equal 20 to the angl e between the cavity

wall K and the inplant axis 1. Figz-6 shows, again in

axi al section, a series of cutting edges 14, 14' and

14" being arranged behind each other in the direction

of inplantation (in Fig. 6 downwards) and designed in

a simlar way as the cutting edge shown in Fig. 5A

The di sbmbined vb&t mﬁ&n hi1en elokd , .
i pl ant_, XI s | a{s?es in i séag%rt?q'grc?eag%]?sonlgﬂ t A%, Bossle. Unlike

enabl i ng 'éoné%l"?ﬁ “e&ga@§0ftit§lg\mﬂ€ 2ané 8L bwvael, yhe/w@r:hs (d) of the

f or m n@tephip SioOdbpnded b
i npact ofg theocu ot ngb/éer%j%%gﬂvdw ]kcgﬂé gg&“ﬁ%lgr lﬂ%ﬂ f Pdican be designed
the i AIRMahgptEng andoup Garsling aridihaeelih enchas: §f0e implant, For

t he cu g 4" are P2294PCT/ E
09- 83. gESﬂtgl-l con%| nelénp‘}a”tt%qiﬂeﬂlﬂ?{ff’stﬂﬂ'%d“i‘&w bereghe depths or the steps

sect i ondvahtageoualyeloamt extedd 0.3gmppossi ble. Unlike with a
conic inplant (e.g. according to Fig. 2 and 3)
however, the depths (d) of the steps are not
dependent on the general shape of cavity or inplant

but caf hec t i mal ttin

formi ng andmﬁﬁté%gﬁmg?t’ ﬁlfeg{% 55 Sk °f Hi tgfﬁ‘g%mateﬂelrorathe implant
5 dent &ife phifleantting @dpe (chip)) o tee: isitomipfefiel RFRAR AT 9v01d excessive
bor e tgg.npggsg Otas ?[”t he teps advant ageousl do not

exceed THRET A thyS Bieaalmasbessemoest e..dhrgagh channels 25,

endlighe.f ohsy Bmlrigo:tfﬁbr SRR, TRHRIha
o e Oé tt | ng edgel opie !ana‘?rfT I‘%vl&ﬂi%&mg, care is 10 be
conpr e K& BR{ant flgsigny perenite Moanaenad rexmnmb be sissiof (chip material

| east ﬂﬂrrlnsﬁl Féﬂt)sls P51 @J Jlr?'in R %a\kg%%tw&e? cad/%y wall and implant.

t hrough channel's 25, y suc
rinsing. If the naterlal |s renmoved by rinsing, care
iIs to be taken that the inplant .design permts the

rmterllg.l exrﬁrl?ved by rinsing (chip material and
rinsing Z Vi Pl axial fRckieth & ﬁfemlﬁh@tee‘&haples? reduction in cross

bet weegctivay, whiich'al dot [ o
i n_axi aI sect | on Y &?Lﬁ%ﬂ ?]né mﬂ&ﬁeg‘: re%%’lg ‘%i'ﬂ 90°ina
cridss bosai Vhigh ! e\&ﬁvlé‘:hwalbls rpaltalldqm the rapllaid axfy Iamt‘gﬁéattdzrﬂﬁhn 90° ina

-edge (dhiblch whi ch
he- caetesalth PRILE sty Rl et Lol it ins D01, e thretore
gr eat ex beshagis Qﬂﬂscraplr@ manner on the cavity wall. On conic implants such steps 13

can be provided in addition to steps with cutting edges. Also visible in Fig. 7 are the
surface ranges 16 of the liquefiable material M, wherein the liquefiable materia) is
20 sitvated in depressions and protrudes from the surrounding surface areas. Ifa step 13
is not equipped with a cutting edge, the liquefiable material and the depression

associated with it may extend across the step, as shown in Fig. 8 in another axia

section through such a step 13.

Fig. 9 shows, again in axial section, an implant according to the invention, which

25 comprises a hollow space 26, in which the liquefiable material M is positioned




conic cavity with the cavity wall K, angle y equal or
greaterPﬁ%%’Cg@E) and therefore at best acts in a
scrapi ng manner on the cavity wall. On conic inplants 09.03.05
such steps 13 can be provided in addition to steps
with cutting edges. Also visible b Fig. 7 are the
surface ranges 16 of the liquefiable material M
wherein the liquefiable material is 20 situated in
depressions and protrudes fromthe surroundi ng surface
areas. If a step 13 1is not equipped with a cutting
edge, theforkitophiplabihion | t he depression
associ ated W tlg Ift nay%fé‘#}eglnﬁég?gggc"f%w ’FB;S]?E biguefiable materia} is
shown iM*FFY'C 8¢ Mplapsimese, winaiquefs@ct Purtd iRPEHSHE Phe
: . X ) . ; pressed

a step ckBmaldrill foPm$ BRWS ;AR N I N axial section, an
i npl ant ag‘c_ordi ng to the | nvert] Yhthe RHier pide phthe implant and, after re-

. ific . . . : :
conpr i se4dicaisn, Buensheroe R6vech Bordhiseh afnggr_nhlrggy_%‘géﬁoqao% space 26 is

mat er i g | Ltioned P2294PCT/ E 09
before P ‘I’ﬁ%@gﬁ%ﬁgﬁf’ %’ﬁvi"% , Wit geseye direngers 228, telg, aighe WhHpE I angular

the |i ghefdeablte mintmikd ale dngrgy QB&%&%&O}] ?%’tn{]rg?;%)tggall ?i?q]ta\@action of the

surfac liquefied (M "during I npl

pr essegq”%hﬁsﬁﬁﬁact%fﬁ?él‘d Ioyrvigsosityelreratr f ace ranges on the

outer side of the inplant and, after re-

solidification, an anchoring between bone tissue and

i mpl amé". \'ll'Be hol | ow space 26 is 5 advant ageously

provi d&g- tShmeneas%/ﬁﬁtﬂ-léxe@;@a%Q > in the shape )

of angy| %Eduaftlfoﬁg" ders, to mni rﬁ%gag gl "EREFgYme To e invention, an
cog@sJ urrpfi oot St MBIt Gorprising a efultiple aot pbrtibA@1 like a natural molar
| i Yuef Thibtat portien il 8o hscosity thereof. Fig. '
10 shows aﬁ a furt her exg%séﬂ%fleeélrfoismﬂt‘%? thg getise datergl root but
to t he™PhReRmitehio ifymedhauicaliy deleantiiareexir kLA ats. In s case too

conpr i isssablee inh t.portign | | like a atur

nol ar o I?% Thi's é opggtlrﬁpt}{c?ﬁ%ﬂ) Ié‘ﬁt Upeq3tedy afér theoexéraesioniof the molar and

need t'8 leadhié immedistelihattee oplamarmnat whak t pay be

[imt %rtma Iiztvg,hﬂf:?l%lgani ca#,l y rel evant 131,511 orP?)“[hus c?/mpnse a crown

extractabl e parts. 1en?TaRiied of dheccrownof the extratedoami. bl e

to inplant the inplant imrediately after the

extraction of the nolar and to load it imedi ately

atlté_er Fi_n’pl antation. The inplant may thus conprise a

gf m gjdllt.slh@‘ﬁs QZUWT ﬁ’fdlvl@aedélltal bR AkBrddly b GLNM,, again
SofisiCH fsde BORET 11 with steps 13,

cutting edges. These steps 13 are axially irregularly distributed on the raot portion 11

which are at least in parts equipped with

and do not fully extend around it and rather oblique than perpendicular to the implant

axis L Accordingly, the surface ranges 16 of thermoplastic material and the

20 osseointegrative surface areas 17 form an irregular pattern. The implant further
comprises an abutment-like proximal part 30 which, after implantation, protrudes
from the jawb_one into the gums and which, for the fastening of further parts, is
equipped e.g. with a pocket hole 20 having an internal thread. The abutment 30

y comprises a collar 31 whose lower edge is undercut to form a cutting edge. After

implantation, the abutment 30 is supported by this lower edge which cuts slightly
into the surface of the jawhone. Below the collar 31 there is a ring 32 of

thermoplastic mater;'al, which is to anchor the implant in the outer layer of the




15 Fig. gg%ggpg a further individual dental inplant

accordi ng i nvention, again conprising a root

portion 11 with steps 13, which are at least in parts 09.03.05
equi pped with cutting edges. These steps 13 are.

axially irregularly distributed onzthe root portion 11

and do not fully extend around it and rather oblique

t han perpendicular to the inplant axis 1.

Accordingly, the surface ranges 16 of thernoplastic

mat er i aquv?hrclg EhgﬂqZO osseoi ntegrative surface areas 17

f or m anJ3%hoagay diquefaing @ufing | j t _furfher
conpri sgs cé‘rﬁis%tb:}étvmim “like Eﬁ%ﬂtdn{}éb‘a%laqﬂfu‘% {tsiodder patients, this ring
af ter inplantati on, Gt tfcheson-resamblderdaphang,

t he gumgdditieh Wﬁﬁt@hnc}foqﬁgtf{,}%ﬁhgsg en nglf of further
parts, LS. & uipped e.g. wmth’a pd’&fé oh dpsulatige Weevborg tissue such
an i nt ernal thfEagsulatioe famnﬁbmntheS@Jm§Whi]§%§ba L
col lar &bunhmsmpigper edge is undercut to f'orm g Unable to fit tighty
cutting edge. After 25 inplantation, the abutnent 30

is supported by this | ower edge which cuts slightly

into the surface of the jawbone. Below the collar 31

there i jng 32 of thernoplastic material, which

isto a(’fmoé%{)?if‘ e it be desighed m%&'ﬁndti@ﬂ?fy e "é{]ﬂ%

- P2294PGiftherfrd) the 2an Dgé'ﬁeiia o{;e by |iquefying” it R each other.

i npl antation. I n particulaf 328y §ein qeatiratiomon sthidrdized dental
ring YBPlaYnas welb avehvathirageQissiay; ]mﬁslaapn-éesor babl e
t her nopledst an rtiglﬁf),c't-cﬁ?n assune, 1In AW4PER8HHe treplant in a bone
its anchoring funttrof, " “lnee Fayity efound sisliabiapg t he
bone tissue such enhancing the insulation function of
t he guns, which may be unable to fit tightly 5 around
t i npl ant . [lar 31 and ring 32 nay be designed to
| bQﬁf u%e. %ﬁaw then wephen decot ding tcﬁ&fé"‘in@ér’?ﬂ%{:l.not . .

Fur t hedyliBde®, ort Ne¥c GNP used i ndividually b, Peipg, that of a circular
conbi nati.on on standardrz&84 Helhe pase Phph andigidag WRldnt not bein
‘as. on "BEHeRlly spmmdeicblat 2l T SidngbQ e Achoring the &
i mpl arbt,ecmlya RPNe, surface and for tig 17284 15 Shehepvithds defined
‘bone cavity around THE il easeible 10 Tsiznsianansf 33 he in a pl
i npl ameantioraitagetiapbhtusianL 8 Nt bei ng that ‘of 4 Plne
cijgcu linder or a circular E%Cﬂgom%‘?fﬁul’ invetisle) aBahown
: . 11 d . ' nin
o anll:l?%(]gh ’%"& 9gPtedrip thernatund ttodikei g about

Jjaw ridge (scalloped).

fhﬁ\ttip €an assume, in

oval and curving like the natural

20

may be essentially

portion 11, with edges extending
lower edges), which may be blunt or cutting

b . .
above (Fig. 5 to 7). The same applies to the essentially axia] edges

rectangular or square, as illustrated on the root

along the circumference (
as described

of the scaly




rotati nnetrical at all, the orientation of

the inpla |n the cavity is deflned Preci sely. For 09.03.05
this reason it is Possible to design the collar 31 not

in a plane Perpendicular to the inplant axis, and not

round (rotationally invariable),-&-shown in 15 Fig.

11, but adapted to the natural tooth, i.e. about oval

and curving |like the natural jaw ridge (scall oped).

Fig. 12 shows a further inplant according to the

i nventi on, £M|ch again as an exanple is designed to

be a dSRPEY %r‘rﬁll%ﬂf detignedniol aunt fuhhmeésoaﬁalgpgﬂéﬁo%?gsflﬁlmwing or
root . ppptpgQiudtules W th steps 13 equi pped at | east

partially as cutting edges 14 and in this 20 case

limted to parts of the inplant circunference, so that

they project like scales fromthe rest of the inplant

surfac These 0Ecal y structures may be essentially
rect anS)lTI the right 08t Pergon 11, Fég. i slsalvsoforthérexeptary shapes of steps

por ti on3 hdvingchly sﬁS&Q&@S agéste%? wﬁ'%@i’}&lr?% %b%{l?ﬁ |difggtiog concave (curving

circunference (lower edges)

cut?i n&’“’aﬁ%c@é@b@f lptsen] paiios) er (drivex (ot ERbw).- 10J$}eed§f’s”§r axial edges
edges of the sc &

I I
gggg'&lg%%l} i [h&()@% 05”%5&% Q%ét?‘%&ee@ rairlcdirectign @esﬂlgﬂeédwer edges

to cut andfareastabove the lewkraddys @ b8

tappl n@écﬁt.%Hct ures, On the ri ght %géfmh(%ﬂ%xgw g?”(:?v(ﬂ?' curved, the
Fi UHiRe shapadpigaiasmpihe fymstiapese ettt RBne.

13 haV|ng scaly shapes. These may conprise e.g. in

axial direction concave (curving 5 toward central or

| ateral points) or convex (not shown) |ower edges,

aX| aI ]étfg%@ Hossbie g palvidanhed el RriiaVyar tﬂ@ﬁdivﬁﬂglrdengaggnplant ina

‘ ﬁgeP&£§ctlon tQ@b t hese | ower edges
ab ov e wet TEHYE Vifiah theeueh peening 3% one @kiralitpithereof. During the
conca\mteﬂim&gwmd,ph&slé%on gGal £ g sha ed
straight or in the form of aﬁcgn@lp%lgggo% oW Behe. It
is al so possible to provide the root portion 11 of t he
i ndi vidual dental inplant in a 10 per se known nanner

wWth g Tely enin pI urality thereof.
Dur i ng l%shfjj lf&owaglrgler embo iment of an implant according to the invention

whlch may be used e.g. as dental implant, Fig. 13 presents the Implant viewed from
the side, Fig. 14 as a section at right angles to the implant axis I (section line XIV-
15  XIV in Fig. 13). The implant is essentially cylindrical and designed to be implanted
in a cylindrical bore. On two sides facing each other in relation to the implant axis,
the implant comprises surface ranges 16 of thermoplastic material M, wherein the
thermoplastic material is situated in depressions 40 (here grooves closed in axial
direction) and protrudes from the surrounding surface areas 17. On the implant
20 - circumference between the surface ranges 16 with the thermoplastic material and
facing the proximal implant end, there are protruding regions 41 bearing the cutting
edges 14. These extend essentially transverse to the lmplant axis and are distanced
from the implant axis, the distances decreasing in implanting direction, as illustrated
in Fig. 6. From cutting edge to cutting edge these distances differ by about 0.3 mm

25  (for deptal implant) so that the implant can be implanted in a cylindrical cavity (bore)




0SSeOoi géﬁg%@ﬁn phase bone tissue grows through such

openi n 13 and 14 show a further enbodi ment of (9305
an i nplant according to the invention which my be '
used e.g. as dental inplant. Fig. 13 presents the
i mpl ant viewed from the side, Fir@g6-14 as a section at
right angles to the inplant axis | (section line XV
15 XIVin Fig. 13). The inplant is essentially
cylindrical and designed to be inplanted in a
cyli ndri_&gl bpr?. On two sides facing each other in
. rios i 2 . .
rel at i GHithew Rrive fomphdeptation 1, other Rdrds MRk 20k ng%ﬁp%%f%? designed in

surface f thernoplastic nateri ail
the t hlé{h%%‘f?as# ?‘89‘?%*‘&'%*138 efige diapgsathecbavity el bpsstiiogs chip from

40 (hetle gropwed, HupIBEwing B idHowi i L86ti on) .and . .
protrugdes fromthe sur rou%di ng sur a@gtﬁ] reegé tq fgaipyqut a chip. The

f
t he i rrpfsgaﬁ S 26TEER i bndignerb eutreredibe neusiac s right angles to the
r anfes ifamiaki, th L C terial and faclng
the pr ox}{ﬁmal i npfs:%){cgéeﬁn%?mtrﬁgotrrém%% lgrest hamfenial impiants
41 bearing the cutting edges 14. These extend
essentially transverse to the inplant axis and are
di st anq.ﬁedimflrgm the inplant axis, the distances
decr eas! hg o FHPIHHE SOrFiBwiL? e 14oim fhuasmplhdteds tr Bfoebiondlly invariant

Fi g. O6cavity d¢ticalat by1iHaIAE ting .edge these | _
di stanges differ _{)y' gb%%%r%%gﬁfgﬁligglflﬁf)% HéHhiortional loading after
i mpl ant™Plagation By its Ren-foightda shapa Coapareipd @E&&ﬂsﬁd@gg implant the one

cyl i ndgkegedled RaY re) P2294PCT/ E 09-03.05 -
Wi t hoS]{5 pr i or }ég%%/nthggg‘batn;flgf: ﬁﬁ? It £30 brimplanigd ian exaptly predetermined

cutl i nigtatigrpd poditiommed desrbfoRedan Rlso BAG habﬂinﬂ%&n%?} hat rgtationally

each cutt] dge changes the: cavity wal y cutting
chi p f‘yggrﬁaﬂtgﬁ‘gs*g'&v?f‘iﬁﬂ ed collai mcraw. ¢te ng t he

follow ng cutting edge to again cut a chip. The

di stances between the axially aligned cutting edges,
measured at right angles to the 5 inplant axis, may
exceed M3 implafigecortipl o Figs) Bragen4 e 488h@kon m

. ) , . 1t the depressions
I mpl anfpSprov Irm] according to Figs. 13 and f4 I'S
thus inp rgr{?-‘gdd%l n %%86{“8?'?8%@?“9”41%1&&&%1 extenqing \grooves. These

(ci r cigraaves wiay ridrpaetéduld Ox@ndadtal bS; L) ized .
agai n 1% l%:?tr%j onal | qading af fﬂgjraﬁfﬁ% alr??pg%ﬁo% ﬂBeyc?HaB‘htY of the
NAN- r Ot At AP gﬂpg%ﬁ%{ibsggrfgrgm@@l feroesalf sy ieylasi agetling to Figs. 13 and

| npl ant ig heboR@landPRENEE as the. advantage that
it can be i npilmg)'nt ed in angpee?gog)fel v Priedeter gone-like narrowing

inner end, it may, in addition to the cutting edges, comprise steps (not shown).

Therein depressions 40 and the liquefiable material placed in the depressions may

continue across the steps as illustrated in Fig 8.

20  Figs. 15, 16A and 16B show another implant according to the invention (Fig. 15:

axjal section; Fig, 16A: section transverse to the implant axis with section line XVI-
XVI; Fig. 16B: side view), which is e.g. a dental implant in essence corresponding
with the implant according to Fig. 13, but which comprises a hollow space 26 and
openings 27 being e.g. essentially round or slit-shaped and connecting the hollow

- 25 space 26 with the outer surface of the implant. The openings 27 open into the




10 rOtﬁﬁéﬁﬁfh‘ osition and therefore can al so bear

abut ne than rotationally invariant ones, 09.03.05
e.g. a scallopped collar, a crown, etc. For the

i mpl ant according to Figs. 13 and 14 it is not a

condition that the depressions - -provided for the

thernopl astic nmaterial are axially extendi ng grooves.

These grooves may in particular extend spirally such

i mproving the capability of the 15 inplanted i nplant

to absorb torsional forces. If the inplant according

to Fi g§6prq§3103.hd0 M:uc;hscdmprbe dgdpl RRERGel hottomt SPRE for improving

b ik
on. | el of B fohe bt oy T ipveringccmiensd M, which in this case
conpr i sy b¢ eplserfnﬂplast‘&fm’vbﬁ])(otrop?@x%ﬁt@hﬁ g%ﬁ?ﬁ%édom %he4hollﬁ\§ space 26

and the.liquefiable material placed epressi o

may Bt fu® QE‘i"ﬂ%émPlﬁ@ta%Q”eﬁ@ igsat] leh&nspamx,t ehduefred Riigh the aid of
8. 20 hedSnicddy ot her. I ant
accor di ng rtug t ﬁg‘%ﬁﬁ\\’/gﬁ? gf ?n&gh%ge Op%’(rfgé s‘é@tq%ﬁemessmns 40.

Fig. 1B6mse §@zrﬁ$smn8tfpamweimebmemhmpumlaa@tcaﬁw V\ﬁal\l\"u{tg which the
i ch

sect [ Fi side vie
N Oﬂglglgéhzin ia 2% éssed aglg §éﬁié°“($8ﬂ“€%ﬂ’éw\é\?"ﬁ gontqqt twith the cavity

t he i npdlhris mdmd’rm@ R@ 16Ag .thel fr@kﬂ)né"@b GAn %Q%Elgl’?e% as grooves
a hol | gw openi ngs elng e.g

space

essentgyéamng af%ﬁﬁdh%frn@?qttT@hﬁﬁé@C'dm ed)\mnageom goxtdnemplant with a
holO OVhoRbwSpace2d Ghevh face

i npl ant . Tﬁg openi n sﬁsggieo rafﬁ%%t}m%?%do ﬁﬁ%%ﬂﬂ’éﬂ' Jygn the implant on
109. 03-ifplantagion éb?tdg§ft@rr1lg’lp1m¢atimmtaﬂilmeonhip ﬁmﬁamebaer #rainst rotation
roughqﬂ%cgp%)[ om surface for inproving esi on of
the liquefiable material. The liquefiable material M
which in this case my be a thernoplastic or

t hi xotropi c material, is positioned in the hollow
space or to or during inplantation and is at
| east Iaﬁ%fl}”édmmf‘ﬁh hd6Ai ahdofi6B meaﬂvamag@alhsly implanted

vi br atm@leuﬂﬂﬂleﬂﬁ gﬁégfagllé%tetnale[\do P 'fn[}%% é{xtg 1ts %mglhp%smon in

depr essi ons epr essi ons
bwe dlif Gamiby. afﬁt Wﬁmﬂ st y tandrivien hoi® wilhi £ BustdMary tool or pressed in

i quef, ed and thus brought T1nto
i n? eng/lll@gd cong'[im%ﬁy 65?1111%{ %r%‘?? &8 sopitode A%gfé"&ltr%nlc device). The

from Eingjant];ﬁ)émohhe thbapihedel ARG ifdkc6a%
round the i FTDI ant y%igﬁﬁ)?hgj[?&gh ®fih regard to

ar oovg %%{ atin
parti &% é/ B@Sétbqfi’s Oplyr theh thenliguaFiableimaterial is impinged with

mechanical osc111at1ons and pressed against the distal end of the implant, whereby it
20 is liquefied and emerges through the openings 27, filling the depressions 40 and
penetrating the surrounding bone tissue. To grant the implant sufficient stability in
the cavity during said check and possible adjustment of its position, it may be
advantageous to slightly oversize the dimensions of the implant with regard to the

cavity in such a manner that not only the cutting edges lodge into the bone tissue but

25  the implant is held in the cavity by 2 press-fit.

To liquefy the liquefiable material, a sonotrode adjusted to the cross section of the

hollow space 26 may be used or a piston 42, which is a component of the implant.




10 hol | pywospasR: 26, because the gyrating grooves do

not tend to turn the inplant on inplantation but 09.03.05
still, after inplantation stabilize the inplant better
against rotation in the cavity. The inplant.

according to Figs. 15, 16A and 16B8is advantageously
inplanted w thout |iquefying the |liquefiable materi al

M i.e. is brought intoits final position in 15 the

cavity, for which purpose it is driven hone with a

custo togl or pressed in wth a nechanically

osci | @%ﬁﬁ“@“&ﬁ%‘wewmg@l oseliono ey bE patonUk drREEMN i§ Fositioned on
devi ce)the phRimdl ¥R ant, ition is then checked and i .
necessar Esl i ght % adJf glg?ggdnﬁ&t Eﬁer%latgf‘ést‘% esigger 19 Repefrate into the

rot at i JIFHPYpBase 2o vithOntrpasinge liquektibs Gh@ﬁis?ﬁfﬂ%ﬁegh of the fiquefiable

mat er i ghatbs b AR W th chani cal oscil|

pr e% sedT;a{g[zail r]f[s{?]l ]it&%grgé'fng{ &d ﬁﬁ’a S i therppening of vitegrollby space 26.
it 20 iThelpistpnedd @osian €. cooBitaRem hhd QUGN eni Ngs .
27, filjin .th(i?T depr essi ons 40 and _L%Elﬁégfgﬁ?ﬂgm?%gm thread 44 in
sur rountfi ' BoHe"t P8l endy 43 wiich fine-piicipttasid, when pushed into the

suf fi ciheMéw SpRBIZ6I it Yol fyeld vi ri.ng said check
and possi bl ep adj ust ment eofehﬁ(t) g}%p%%llyf’ﬁg’ﬁ,hoﬂ?wﬁﬁ?ebg this consists of

advant H§EBIRs alse Bius dkrt prpxioned opdnig dfhie AbIBRNSp42L D6 f sealed tightly
the i mplaniesh iﬁsm%gﬁr twed Hée cavity in such a ,
manner "t hat ndt only the Cut TR el ead thschpae tistue, wiieh insulation

bok@ t iss§iabfdpatden@bintgiant. Ipeaiietisbldahidn Vi .
by a p@vg?ﬁfaf it To | quaﬁtf@y_ the |iquef i_a%gl‘ e %feg%ie)?@%iltflé,%me tissue
sonot r ode 224 ] i splage after imRladationc k. gh walf gtdwe inth@pdr@s 27 and
space BRélowaypabe 26 SeBerih ifisPiiShe : .ch.is a )
- conponent_ of the inpl ant . IS_P2294%1(?‘4|‘%En%@.aag%‘sthe-@goﬁo?ace 26 is
coupl i Hé"ﬂtyﬁéalﬁ%@%ﬁl?edﬁ?l cg¥it. | | ati ons into the piston,

a sonotrode is positioned on the proximal end 43 of

“the piston 42. The piston 42 is designed to penetrate
into the hollow space 26 with increasing |iquefaction

~and di Bigl Btewentn of axideedtiosURS Fighl £ » plRiSl 8l unti | i
L PR ot R hallow, Seace 36 i ontor | ﬁe_popenll{ hECLngOHFw the proximal
holl owPSPRE &1 38 Ngloph8pagt <f dm onter ¢wdispletesthe. liguefidbie material. The
ti t anipisdRdesgn@aid RBEY inhdl BafilNSa P Len Al et i
in the regjion of its prg;!(% mal er{}ffrbig"g"\ﬂﬁfz%ﬂ reaches the proximal
fi ne- RIS 4019 redmplehiewhepussfiizibnt Bduefithematerial has been pressed out of
the hollow space 26 through the corresponding openings 27 on to the outer surface of
the implant. The proximal piston end 43 is broadened cone-like and the piston 42
20 consists in this case of thermoplastic material, e.g. of PEEK. When the edge around
the proximal opening of the hollow space 26 comes in contact with the oscillating
broadened end of the piston 43, it acts as energy director and causes tension
concentrations by which the thermoplastic material is liquefied. The liquefied
material penetrates between the wall of the hollow Space 26 and the piston 42, where
25  alining groove 47 is advantageously provided, and thus, together with the piston 42

closes the proximal opening of the hollow space 26 tightly.




hol | ow 6 is cold-welded to the wall of the
hol | ow 3%2%%‘“%?”{3 this consists of titaniumalso. Thus

t he proximal opening of the hollow space 26 is seal ed
tightly, guaranteeing insulation between the oral
cavity and the bone tissue, whichgdonsulation 10 is
vital for a dental inplant. If the |iquefiable
material is resorbable, the bone tissue wll
gradually replace it after inplantation, i.e. it wll
gr ow i n%%e&) enings 27 and hol |l ow space 26, wherein it
is all an shoparananial thab l.ow space 26 is
ti ght!yygggled fromihe oral clz:\g{?(t%fh %bilrél\é\iaigacﬁ’fém t the invention,
an axial sect! R PkRPlewy spacg 26acqpnatiain il e PAS 88 surtace b
in the qneopwal. InlGaqnaR MY jQferng ol Low space 26 in ace by
order tyo ug%t%@%) ace the i quegi able® gl dp thivase a thermoplastic, is
pi ston 'l Yotfie tfedh of thetmezhaminh evciltahads dobg i&rll?Xi Hgl ;

end 543 dpedishes L Ji?eﬁ'm}eg surface 45 of b ? pldgeion of the
when sufficient | ?%ﬁe I abl & frét B thesshaneof shyep pdges eR6MEng along the
out of PEEPherhef thohelbpagpac s, Erﬁﬁamdﬁ?ﬁe ﬁ]%gl! e@%ondi ng

09.03.05

openi NQS (1%l ; e oyter surface o & 4§ Qhthe openings 27,
The pr gxit%ﬁTI&% efcl}? gfﬁ%{wlfigg Pacebaegi erteatnahaped lehétBy BRtor 28 may
ther toplastic. matar oo g Bl Hich ietventge in the botow

t her rmpﬂa?sggc terial, e.

ar ound T T h&° BRYE ‘Pf'ﬁ’lmgé#)é\nthngeahﬁnitdn@sdiﬂﬁtioﬁé’,\/sgﬂég3132&6 .

cobes 28) wiaeH R6d1s Vi, bk} Pgesosci |lating broadened eRgey directors

of the,. ({)i %tgon 43, Tt acts aSUERERGnsH the pesillagingl material and local
l . .

causes {&ifsii@thereefncent rat i ons by which the

thernoplastic material is |liquefied. The |iquefied

mat eri al penetrates between the wall of the holl ow

space 26 and the piston 42, where 25 a |ining groove

47 i s fdevenideang8Oomis) 18 RE Q) and.thus, together with
the pist cl oses t\éé}3 g&gxeim#ﬁ?lm&%r?f ARFNTES 2Rend their outlets

42, : :
hol | ow 88@1@83%5 P ghhd VQSS%@MWH@E)&QMQQ’E'Q&F& grgqn't:il {op, in Fig.

18 agdBhorsshiavs, ial. section through an |
aggor ding tot Rgdql(b%\%rﬁt llnﬁﬁg' Ig&mdcthe gepipeionecan HeakpaaMed from e
s

ce °PBIRES yeotedge (left bR Bigous)ed: Bl ARk, Sy face by
Qpeni B&?liré?(ri%}ﬂ c’ﬁrg‘der 5 hatgot_he_rl iaqug? ?%%\Seg aﬁﬂ?‘iﬁ"i"&] outlets of the
in this case a't r‘gmlé -d<¥mbinations of the listed characteristics may also be

considered,

Fig. i :
g- 19 shows on the basis of the exemplary implant according to Figs. 13 and 14 a

intermediate element 52, which is suitable for implanting the implant by means of
0

20 mech 1 i 1 i i u O e
anlcal OSClHatlon, 1 partlculal’ ]traSOﬂiC OSCillatiOIl. I the implant Side th
. .
Intenned i i | y
| late element 52 18 adapted o the prOXllIlaI elld legion Of a SpeCiﬁC pOSSibl
indiVid i i i i v , y
Ua] lmplant 10, and On.the EXCItatlon Slde it I‘S adapted to an ad antageous;
S[andard. W i i
lzed SOI’]OTJ‘OdE 53, hlch 1S part Of an Ul[laso“i(: ([BVice. T‘he Connection Of
: .
nt is on el“lel Oor on both Sldes advanta eous y d Slgned as a

loose fit, i i } in axi
- 1.€. a8 a connection with play in axial direction and guiding function in

radial direction, The other connection may be fixed, e.g. a frictionally engaged clam
_ . P

- -fit or screwed connection,




l'iquefi effect of the mechanical oscillations
speci fi%%#%cﬁﬁet he region of the 5 openings 27, 09.03.05

energy directors 28, e.g. in the shape of sharp edges
extendi ng al ong the periphery of the holl ow space 26,

are provided at the inner outlets30ft the openings 27.

At the distal end of the hollow space 26 e.g. a

t hom shaped energy director 28 may be Provided. A

pi ece of the liquefiable material, which is advanced

in the hol ow space 26 and is inpinged with

mechani Tl insgesdiateelenent 5290nid@solshe0R08E 8Ya Hial-A6t (g.rgiSEEEK) with

10 28, whi CRoksBsul in local stress concentrations
the oscillatfng tefuatidn' R et mqdylyglead tan be designed in a

t her eolCOAEspon@ng dmnterior dridd- of L8 | Ous
enbodi 'E%Esﬁcaj]% g%ﬁﬂjl ngs. 27 and %cgfeeigproggﬁgl\@{%w&]i%?@er to be able to
depressions 492 cemgiaat Kpendithasoobtrada 3 OPreineds 17 in addition to
i s @&. g.itsriomrfabe(fuddion Hatdded- or._slit-shaped
(bottom jn Fig. 1]'2.5,))n a.ndélt'\tghtc}alle éépbdraéc{%el%osﬁgmﬁogﬁ gsametry and a specific
separ at'@B'2Ry BipmMels 5 inpromiedias diyman 5edge Havefit f“%‘-i‘{“hgf Acoustic

Fig. 1@Japtiof3Nml igned as wideni ng outlets of
openi ngs F‘(@{ liogt;t mo? f'%lﬁ%#&%ﬁ)c.ambﬁ‘%ﬁﬁ 497 Bisataten andaneasuring purposes
| i st ed demee weplantition] tsnayByerdd 502 BEt wHQASE . Fi

19 shoys 191? ah@ges hasis of the exaeﬁp ary ?dﬁgﬁéﬁfdzrech?bemng to the
accg)r di ng -t & Figaslyascessiblerts the surgepm rensiéring the dinplaBN articularly in
5210 whihelvasesofsuiielakio s 4 109 Lthe implant by

means of 20 mechani 2asl_ os%eﬁﬁ gﬁsl%lﬁ’, PN E?aﬁ%ﬂd@ul‘é‘é?a“tagewﬂy the
ul t r asBYFECGEE clament 64 is arounte dnmpk dmplasi U6 dulife production and is
I nt er n@ehRSE of lREE LS t.ed to the proximl en

regi on g%‘ a speci f i{}%]?lglg%ﬂéosﬁ‘ gﬁd@P 1§ R 91 LEgSeRtnp | Rarit ofL he implant
and Onpqch%ng( fi fbatlmmnedla_&eelbﬁ]edt$2&_‘éﬁ§?§t§gf S@I'\ﬁﬂ)glﬁnﬁ ]g]a[erial’ it can

advant age . andar di zed sonotrode 53,

p?ﬁe ?ﬁfb a&ﬁﬂﬁt{ a)t/lrl%]z E)r.%rimg] 1'{%"5 i%%.tloq?ﬁ@e{,eﬁhlﬁﬂ"é fdraiuroinatighihe cavity and
i nitSer rtheliraplent ¢4 couplad inkthe BleRlchi1e) hasi des

advant ageousl y desi gned as a825 Inégléé%itt?ésllqeé. as a

connection with play in axial direction and guiding
function in radial direction. The other connection

TRy _Des batedit Bndbrith blyB ) 1§ o S et element 52. andor
between intermediate element 52 and sonotrode 53 {or between sonotrode and
~implant if no intermediate element is used), can only transmit axial oscillation
components directed towards the implant, i.e. those driving the implant info the

. 20 cavity. Oscillation components drawing the implant from the cavity are not
transmitted, Experience shows that the implantation by means of half-waves created

with the named loose fit connection is advantageous. One reason for this is prabably

the fact that there is no pulling-out motions of the implant in the cavity and therefore

less frictional heat is created between cavity wall and implant. A further advantage of

25 the loose fit connection is the fact that it separates the implant acoustically from the
sonotrode, and from the intermediate element if applicable, and that therefore exact

acoustic tuning between exciting parts and implant becomes less important.




The i nt B#374BCEMR el enent 52 advant ageously consists of
a material (e.g. PEEK) with little acoustic
attenuation (high elastic nodulus) and may be desi gned
in a corresponding manner or madg;of a correspondi ng
material in order to be able to acoustically adapt
the inplant 10 and the sonotrode 53. This neans that
in addition to 5 its interface function between the

st andar di zed sonotrode geonetry and a specific

I npl antThgaenetfityonkdtGonh Rl t.e el enent 52 can have
' I ! Oﬁ E r@zﬁggéj% .ol?y’ a g?p yeqwnlﬁp h%iriétennediate

a function of gcoustic adapta .
carry TISh <G} 36 Fbne stiibmy antivamaSysip VRIRER immediately
during vefiRd aRpRhEANY:. Tie nﬂxﬁ:ﬁ'anf rve as a part which does

not di r ectly eé}gng tot ??‘E)'Pﬁﬁfmﬁﬁ‘ﬁ iy gheeginingdiate element and
access¥Ig Ryvargeissurgedron he BHRELMY ahd el nt : ,
par i C%@fe{eﬁ’ﬂ{e”pr%oit e :fa e of a r%gt?\ﬁ/’éhﬂ’ﬁ%f’% water, 1s applied
dental i nplant,easief "t 8 fawaplant andvhe inereedisieyeldnit. Due 1o the
i nt er negfiilkare effeentBtligd dpseaf®Y n the inplant 10

duri ng '-gf'adlﬁtft jon and is P%o?i sp%g’g% %F P Rarts and holds them together
i npl anfArT6MY Sudie mplanate b woepretentioanpaud withod: BRpping out of
i mpl anthe fjpackagi ng. If the internedi ate el ement 52

consists of a transparent material, it can also adopt

a light transmtting function, wherein light for
illumnating the cavity and 15 the inplant is coupled

into t?@ ﬁj%pent fromthe sonotrode side. A loose fit

connect Pof Bet e AR AHP| REFSeion aretthien babodithent of a2REBP Eonnection
5210 anistiveden aBGknpRANad:HURE Late el enent. 52 and |

sonot rode 53 (or bet_vveengggg'g?’%vgatéo"aﬁe ”diaﬁﬂ“a‘med}afe elpment 52 (or
i nt er SR dheeingmmndiate slereniting (RGNS, bif KUAG & i3t 7 ht and th
osciIh@hﬁgﬁe.ogﬁpqggﬁtﬁtdirected towards the Inp an@, €
i.e. those dri vi ng the I TPI&HHon sreentiaHy cponpeisssi & ytension ring 54,
Osci | Ipgtitienedcio migneidalls roavwkingl 426 rihp] mthe .

cavi t%@?ﬁ cﬂﬂ%r ork! antgm'_t ted, Ex nefi“egglé{?oghso%%f'ﬁg? ‘a}eﬁg’plant 10
i npl antat 1 on by’ e Ang® JHermadipte t £2,eat ednsisting b & R@uerial that
nel¥ed chrobsld tid tveighNBERGE (B adt t ageous. e reason
for tﬁj&s. ' Slanﬁ:{) babl y ,thel_ﬂ? aé?@ﬁégig cfe% 4O 81 [i§ ring for separating
pul | i ny- S0k PBhdhcoffit t wih ilitttel dorte.i Putite G@UdINer@NOF loose fit
t her et@neetidn8 2% Erowati l.heat 1s created between

cavity wall and i r?p%aﬂrﬁ&%,&klpﬁ(fpﬁt? arh 30 ay e stsmilaply appiied to the

| coseFpPnByhection is the fact that it separates the

i npl ant acoustically fromthe sonotrode, and fromthe
internedi ate elenent if applicable, and that therefore

exact
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As shown in Fig. 20, the intermediate element 52 need not fill the whole space

- 20 between sonotrode 53 and implant 10. It may comprise openings or other suitable

partly hollow structures.

Fig. 21 illustrates the method of producing a dental implant 10 according to the

‘mventlon. This method essentially comprises three steps, all of Which are based on
per se known methods. These steps are: |




acoustic tuning between exciting parts and inpl ant
becones |l ess inportant. P2294PCT/E 09.03-05 -31 The
| oose fit connection is realized e.g- by a gap between
i mpl a intermedi ate elenent, which acts |ike a
capi | P%%Q%B§W@1M| ch is supplied with liquid
i medi ately before inplantation. The inplant being
inserted in the intenriediate el enent and facing
upwards is nounted on the sonotriyzde, and then |iquid,
e.g. water, is applied 5 between the proxi mal end of
the inplant and the internedi ate elenent. Due to the
capillary effect the liquid spreads between the two
parts anddlbagl ds themtogether sufficiently for the
i npl ant *t Fabmgtorasedmessf £G6, rds i t hout
dr oppi ng qut. of . the fit. Fi éﬁi Q\gg\ﬁ?ﬁ% tqt#%/%)@%i-"c’rresponding
part sectionC4® fr Urbyeoliistelli freaspectifely dORRSsulddlin order ¢
connect i or.g. 1GhREHIREHAY il ggg t according to the cer tocreate
i nvention 10 and an I nterned?ate®ETEHERE B@ fepresenting the image
bet ween t A Aripeediediusthe pedcesenyt and t he sonotrode, or -~
between the inplant and the sonotrode). This | oose
fLt connei;)%tiaon essentially conprises a tension ring
54, pOsi rREQFessNga The mesdsiaile dalalre ized.snap ring .
gr ooves 5?&&&!’153 bgr}id&lhe i?gpl antg 10 . aﬁ%ﬁlﬁge%&l??@gépﬁﬁédjusted in
on the internediate e BREAMIBD edegn andanmiusdsi gTGiqRéfile material
mat eri al addaff dfplicate hgl Qdéiﬁke oVekght o; t he inpl ant ’
yet allows destruction of the ring 't By TEEPUREOF fgPping eaxially
i npl ant  { POMPRSTHreqilf fhelimage ie nbior dommpldittitelin nsional imaoe
enbodi merit & @mpled@SRide s eg%gneclti ons are known By d"ﬁE{mage,
](s:dd Iled in the art and nay- Bo "&RFAS baspd ompyperientet Dhe precessed
ase on HafurnELatrenpreparedion prodloing He; é{l;l]jr medi ate
el ement 52 need not fill the whol e spac 0 bet ween
sonOtrgd%ggHS an(ﬂb;_rrpl ant 10. It nay conprise openi ngs
or ot hér UCHIB |tee impdant:| the adldre s St ures., Fi 21
i1l ustr at,ﬁegs&fﬁg d?%ti;lod of m?jodugi n Mgg%g%& Zﬁbaflﬁ%f Higtprocessed
10 according t e "TERLR 8 Aerier i produetihosteps,
essentially conprises three steps, all of which are
based on '
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in

Vari .
arious methods are suitable for the measuring step, in particular the method of

computer tomography (CT) or an MRI-method (Magnetic Resonance Imaging), by

15 which methods e.g. for a tooth, which is not yet extracted, an image of the tooth 1
and of the alveolus 57 can be created simultaneously. Such a method permit
production of the implant prior to extraction of the natural tooth to be substituteds
such that extraction of the tooth to be substituted and implantation of the implant i ,
its place becomes possible in just one session. e

20

Iti .
L 1s nevertheless possible to measure the extracted tooth and/or the alveolus 57 after

extract; . . ...
traction, wherein particularly deformities of the alveolus caused by the extractio
L] - . n
can be included in the measurements.




are: P2294PCT/ E
per se_known nEtEpdS.nlggafei;ﬁgz: A tooth 1 to be
OQBO?:?Stea3§ng?oLn?he correspondi ng al veol us 53’ o[
substitu . din Oder to
ly, are measure _
alVZ?E&§%ﬁ%bha7tL?:g?gfpgﬁsyonal I mage- Th? ne?su:kggogglos
cre acant i ' repared for fur :
data representing theogg§g$n9§r$hg ngasuring dat a
processing. 5 Data pr e adjuéﬁed in particular by
representing the_lnagg es and structures of
addition of CUttI'ngl gand i f applicable by adding
o duefiable material, —and 1 ping, axially extending
oversi ze, or|;u[Lgm1ﬂggg i's ﬁot a conpl et e
structures. |f _ . iy ' shapes .
thr eiﬂsmaﬁ@ﬁéqkma thy W&gﬁﬁzsrl?ﬁealnglzag@ %@gkrglr%(;ecgrengls%g ggplia@cgs, it is also
of i prdsiM g)atltages é@pgirageprgpaéarep@pfsﬁf%gé\im]-gimehsioilamt—?djhft image or
asurin . . t he.
gfodﬁ@mr?gpltlﬁétyi Ufﬁh&’lirraagﬁir?rg% glﬁr@% %;&ﬁgef’aa@“[el%d 1rﬁ§ggnglglarp9del for the
ibc;:]lS ;ﬁn eé'.’t'te@g gﬁarggg %g Egmp]@ﬁ;egtp@pg _cormpdrhimgvﬂﬁf:mgﬁjhﬁ'e}{ &perience,
: ' rticul ar
suitable for the neasurln?asaspkc%? g? an MR - net hod
method of - comput er tomogr by 15 whi ch et hods
(Magnetic Resonance |maging), axtracted. an inmage
@ g. Heopten efodbth, pmbe;sﬁl?ﬁl §a%t¥€%ou§f§ ;g:eﬁﬁnﬁeg EF et @Y D-system
e -2 C .
of tRembgl agfg{g R Which o Propligsbwith the doRITRHE bR g step. I
; i : natural - ‘
t he thﬂpie?ﬁt'ip;t@ ﬂatu@ gf &egﬁfgﬂhg‘ﬁg '%r%gl%ﬁagg‘ﬁs Koob portine of thetitmplant is
to be substituted, . . ha. i ] '
to BE&'EREseysimedelianan _ﬂ‘u?sée a}ﬁ. at tagt? tffglfqnééag_gg]' :ﬁg!ﬁ%?% ?)pth tobe
L sﬂbs@i@?ehd;alﬁrgg@ %%Ig,ga IS’%%C ﬁsﬁorﬁ%gwaTﬁﬁaMQ@xeﬂperieme may
i s never ot ' ‘
-llpgotrﬁechml?ﬂ)ﬁddﬁh Fﬁmrm?égﬁﬁh?ng{]léﬁei@ g;];amfe ﬁ{g{( glﬁégletgﬂzfgsoversized for a
i . i r Lo R hes . 11 .
\é\gﬁf gégé‘-ggl’.%[. ?"ﬁ‘}é‘%g‘?&a} Bk Suages bbthe nast poteidn i rhéMified by adding

e ahercattentedgesRB@ 8k RGTE

Structures promoting osseointegration. Depressions on a pr'elimiriary implant 10"

areas of the thermoplastic material, and possibly the

may

need to be provided for the surface areas of the thermoplastic material, in which

15 depressions parts of the thermoplastic material are provided, advantageously to be
fixed by form-fit. For the osseointegrative surface areas -e'.g. appropriate surface
structures are provided. o ' '

In the step of data processing, data may also be generated to provide a basis for the
production of an intermediate element 52 which is adapted as accurately as possible

20

to a proximal end of the implant, e.g. to its crown portion 12. Similar data can be
generated for the production of a processing tool 58, or a set of such tools, wherein
these tools are adapted to the root portion of the implant (slightly undersized for one

processing tool, or gradually more undersized for a get of processing tools). The

processing tool 58 serves for the preparation of the alveolus wal prior to

25 implantation of the implant. '
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09.03.05 -33 Instead of taking a three-di nensi onal

i mage requiring conplex appliances, it is also

possi bl e to take appropriate neasurenents from a

t wo- dip ' | X-ray inmage or froma plurality of

such inmages. " 1n order to create a three-di nmensional

nodel for the inplant, the inmages are conpl enented by09'03~05
correspondi ng val ues based on experience. 5 The step

of data processing is advantagegusly perforned on a

CAD- System (conputer aided design), which is supplied

wWth '"the data fromthe neasuring step. If the

nmeasuri ng data of the -alveolus 57 are avail able, the

r oot l%gstt(i??ggf o&ﬁ@he inplant is advantageously

model tedeingatha.impfanOig |2 suring data of .
t he t(@&hﬁ]t&oa{gﬁd "ﬁflljcgl?t'i tBt ed a(‘é&%g%c}aﬁgdfeé{(’“ged by a CAM-System
t hi ckness of the ToorH e Mtehds Isapspdied OWitleXBETdaBNG®m the dar
may TWOUesRE Slep.bin apidegey AN llegm-naant i th a hol I ow aa
space, g;%}griqegtd to be oversi bed P& ¥PPBMe & praduced) pg. from an
addi t1on ¢ ha P4rePlank & girliyaoisiing frifdiey BP&Ectﬂ)OérSg'i n gare _
modi fosedinbgratideliithce LG GUt LI NG edges and the SUP'T aEEn this the
areas_.of the thernopl astic hgl rhyé‘PPfoﬁﬂ@epMEbﬂeymheand parts
strulf G@%Olﬂ?%‘mﬁtmjalwseﬁé@t@gob;\tlg e %Br essi %& on |
a pr @{ci)mem% ihml(%nt 10' . may need & " PPolRouRe. fulfrasound,
the surface areas fnptl%%jlﬂﬁ’éarnhﬂbl astic material, in

whi ch 15 depressions parts of the thernoplastic

mat eri al are provided, advantageously to be fixed by
formfit. For the osseointegrative surface areas e.g.

appr Offt igraediaie element 52 aniciny ided.. Ln the
el R UL A e —

rovi de a basi s @ Boeseantigly i samei wdyesBgdi -
en@ans'whi ch i s adapted as accurately as ygossi tﬁ%elﬁmrlary
20 to a proximal end of the inplant, e.g. to its crown
portion 12. Siml|lar data can be generated for the
production of a processing tool 58, or a set of such
t oolRg. M @Rirdles [HAC5E4L 90l S. are adapted to the root
por ti on  of the i npl @E 0‘?(5}?5 QFRIPf?marﬁdéfﬂEélzimjﬂefrwracm&ng to the
pr oé’é”§§ﬁ“?f’gWﬂl@fgin,th@ilhgrradwah#lqugrcgmgﬁs%gn si qz d for a
set 10feqnf ?&pa&io%tgol s), The processi Hy?{4Hn g root portion
serves FOF t he pr &pkt 9 Biensiontdlse alcveal et 12; RiHelin o
t o Portions are adapted to the shape of a natural tooth to be su

bstituted. The root portion

11 of the i i is
of the illustrated implant 10 comprises steps 13 with cutting edges 14 and surface

ranges 16 of a thermoplastic materia] and if appropriate

| axially extendin furrowi
Or tapping geometries (not llustrated). : "

The alveolus 57 is cleaned and curetted prior to implantation with the aid of e.g. a

tool driven by ulirasound (not illustrated). If the stress on the bone tissue caused by 5

d. . - 3 - y a
Irect implantation is tolerable, the implant is directly implanted in the alveolus 57

thus prepared (embodiment Hustrated on the left of Fig. 22). If the stress on the bo
| , . ne
tissue is to be kept low, the alveolus 57 is prepared with the

. rocessi
creating shoulders 13" P ing tool 58

in the alveolus wall 7 which correspond to the steps 13 of the

implant (embodiment with processed alveolus 57" illustrated on the right of Fig. 22)

For this i i
preparation a processing tool 58 adapted to .the root portion is introduced




25 inplantation of the inplant. P2294PCT/E 09. 03. 05
-34 The step of producing the inplant is

advant ageously perforned by a CAM System (conputer

ai dedpp@gphpjng) , which is supplied with the data from
the data processing step. Inthis step a Prelimnary 9.0
inplant is produced e.g. froman appropriate titaniunq'3'05
blank e.g. by mlling, grinding, or electro erosion.
Fromthis the 5 osseointegrativa5surface areas are

created by appropriate surface treatnent and parts of
thernopl astic nmaterial are nounted (by | atching,

gl uing, nmolding, ultrasound, etc.), resulting in the

conpl.nett gg ifpl ant_10. The internediate el enment 52 and
the procRsEIAYUE Bl eresstwwolions BF o pydk b rte&aﬁ\ti on
of t Bgghalyvanlusmual Q(Q{rl%%é)rgduced 'n essentiald yhquiktherein be
same way_ as the prelim naryd g ngapysemertts aOthe il

i 11 uStPR{ éych procemsinhadolt asiayi H|, @01 Lpg.2 dental i mp
accorghfged § e, hnyention, wherein tHeachtoatis lightly thicker
i npl ant’ 10 conpr r o8&y ¥sedineltion to a root portion 11
equi pped according to the invention also a crown

nt. %f?nec
| ang essary,

~portion 12, wherein both portions are adapted to the

?‘na of a natural tooth to be substituted. The root
or t Hisn alveolag Ibfalaﬂhprebdrbmsﬁiﬂﬁ%&‘?esgm. anzﬂé 0. conprises

st ensdid B i dges 14 antl S i Higgémpla is not
of a tlheFJI %ﬁjp{kgggfé?io ﬁ’gtﬂgﬁe%ﬂ b!atradsuitﬁblapmfu«gﬁ_rsiagaagdized implant is
axi delugedext endi ng furrowing or tapping geonmetries 0

(not illustrated). The alveolus 57 is cleaned and
curetted prior to inplantation with the aid of e.g. a
tool driven by ultrasound (not illustrated). If the

- Strags lg}gcgsgﬁ%?g@gl%érssue caused by a 20 direct

~inpl antati on

1

dH Placetheni thipl dndoliss beli § Mo oo
i npAdransagepusly hewalev,emé)ugreS%th&JE pr eFar_sed?( é)ﬁg@é% tr?eFﬁ!’Plng-
g. 2%)nechaniqahesellatioss meferably

b d on the |l eft of Fi
dt)he onog}’&t F’%‘J;&ée sunulignegesty eplidddoino ke aRLYgE! 45, 87 i S

pr epacssingtdonss gy BE ﬁ{}sﬁg g togl 58 creatlng |ecessary the

Shoéjr%isgee‘iﬁ'élsh in )t(he a V‘i{a’%gw&ﬂy alyragife wdiomt WaBR@R8ium is
opgn ; -- _ mis

to P £3 opgniaghan the distal end of the tool to between tool and alveolus

wall, and which medium also Serves to carry off fragmented bope material
' ! 1al,

15 57). The i ations,
d ) Implant is impinged with mechanical oscillations, in particular ultrasound
adva I | . ’
ntageously during such placement of the implant into the alveolus. Of course it
-S al - . . . ) ‘. l .
Is also possible to place the Implant in the alveolus by use of a hammeﬁng tool first
and then to impinge it with ultrasound, ' | :
In particular if the implant compri '
; DTISES a crow. i it i
N 0 portion 12, it is advantageous to use an

ll'][e .
2

also th> use solely an appropriate standarg sonotrode. By adapting the length and
an




:

i mpl ant (enbodi mrent with processed al veol us 57

illustrated on the right of Fig. 22). 25 For this
preparation a processing tool 58 adapted to the root

por t iwidohsct/mt r oduced P2294PCT/E 09-03.05 -35 into

the al veol us. The cross sections of the Processing 09.03.05
tool 58 should therein be slightly smaller than the
correspondi ng neasurenents of the inplant. If

necessary, several such proce§§§ng tools may be used,
wherein each tool is slightly thicker conpared to the
previously used tool. 5 The alveolus is al so prepared

with corresponding tools if the inplant is not
individuallé%$da ted to the alveolus but a suitable,

t hou&ﬁorg? n 8F Oﬂﬁpqng”'f a]p}glﬁﬂhiﬂ tl‘b&'ntﬂﬁﬁﬁliat@-%mem, the acoustic
pr oc egStafign PGk $m I . the al veol us by
appropriate tappi ﬁlgl.naéa%(?\%) ?‘2‘8‘8‘% S PRV epdling, dhe sanetrode or
exci thdniggmerianelamenl S2omey bt eduippas by wlﬁf)ﬁrlﬁ@als%re%,#gch as form fit

ultr 2 i.mul t aneously gui ded 1 nt
al vegl§ E}};&[’é@,ﬂ 1Ehnn%c sg%{’ﬁ};}n% HE&“Y5 P {2 89PPFY theolink ®Stherdmplagt (see also

f§ us Figd. 14 and 28 asd eqghishondaky fash YRR L ich nmedi um
is pressed through an openi ng on theﬁj@logwl end of
the tool to between tool and alveolus wall, and which
medi um al so serves to carry off fragnented bone

mat effl @d roof B&tl t. is placed in the cleaned or
appr opr i at e Py “B‘Erg%: g{c,ésnené’ E)aé’f S‘élglr?fgesefﬁﬁ’ thgrmech@nigally. relEhant parts or

i mpl HEwtcorrssponging getdrahirbdt b @leamingal oIl @tigns. - in
part éz?rﬁlo?r ullt rlasound advant ageQU_rg?lf,ﬂéuéﬁ%?]é”%fagr?Xtracted, the
pl acBTEF U5 eRS PP RA ecsunied by ihe implaedre adv a¥a g6y SBIed with
it ashoab seplpRmEhD nfardrfl ; Laplant in the

veol us gspuse of a ha%&?§é$pggﬁt%r (st Wi Laloinam phesphate
ﬁ‘rpi Harlesas Wredrfor pugmesistions, 1 n particular if the -
i mpl ant conprises a crown portion 12, it is
advant ageous to use an 20 internediate el ement 52
which is adapted to this crown portion. If the inplant

conphdaesganbly the ERElhntPB ithRRedM essentjally flat_
proximal surface or a st a{ngarg a%:%ﬂls?lyuaétl?oéﬂ!ﬂ%i {-&.j imediately

pos SHBY e pyraghianof fagtogth tp he aubstisdiedt e el ement 52, but
it is possible

Of course, it is also possible to create a cavity and Prepare it for an implantation of

the implant according to the invention as described above, in a place of the jawbone

15  where there is no alveolus or where a former alveolus is filled with regenerated bone
| tissue. The shape of such a cavity and the corresponding .implant can be adjusted to
the bone structure, which can be measured like an alveolus e.g. by computer
tomography.
Figs. 234 to 23C illustrate implantation of a joint prosthesis whose shaft is equipped
20

according to the invention. Fig. 23A shows a cross section through the bone 60 with
the epiphyseal area 60.1, the metaphyseal area 60.2 and the diaphyseal area 60.3, in
which the shaft of the joint prosthesis is to be implanted, wherein this shaft may be

an individual implant specially produced for implantation in the specific bone or a




al so to use solely an appropriate standard sonotrode.

By adapting the |length and P2294PCT/E 09.03.05 -36

geonetry of the sonotrode, and if applicable the

i nt epRdbALR: €l ement, the acoustic excitation of the

i npl ant can be optim zed. For inproved handling, the 09.03.05

sonotrode or the internedi ate el enent 52 may be

equi pped by suitable neasures, such as formfit or

material fit or by applying vaddum to support the

link to theinplant (see also 5 Figs. 19 and 20 and

correspondi ng parts of the description). If the root

portion of the inplant only represents the

nechaniqally rel evant parts or the corresponding

nat UPHFO'? §@Rdasdieed mplanathlig 3Br shotvs kl’&Spr@ﬁ@Ethmanyem 58 (also in
e

ext roaéss @es al veqgl us. not to
OCCUpI ed t;oh}?%ghg?@&]f ge ggsg?ugﬁlé&%ﬁlgﬁsg‘@%&eﬁhﬁelqféhf—‘ impptlimt, and

drfecty @qgveaote ceate orqir@crelssaﬂhe Refigr 62 inthd
HB ?%%hﬂ 3pate aﬁgleslas ﬁ?&ﬁb ﬁ% 25CShows the
aug ntart ons gl@%tsqqu ¢3Ydy bAiewnd from thegilfi@Mhe dhatt s

ot et o aéf‘“f%z&;%gfﬁn% oty e b

it ("YE d dsrmepdastio motesial stuated hetivish @ &Jtﬁﬁgeaﬁgeﬁ alnh axially
for @t@dl t,according to the _
SRR RaRA T efipe L0uITRL ,

i nventi on as de | ace of the
j awbone 15 where there is no al veol us or where a
former alveolus is filled with regenerated bone

' The sha of such a cavity and the ‘

tls e
cor ﬁgﬁt&ﬁﬂf‘ﬁﬁ”’f? Eh@l boRe sewmpity escedained byl nteans dfHET BORRL, the joint

St r pedstheds 1 e.an al veolus e. _
By f onput er w'a{ug %o‘ﬁl?ﬁ‘:;ﬁﬁ“é@?ﬁég g‘ﬁﬁﬁ\e{‘(%d onREodtyced, dn P%wret?ally the

np PR BARGSH abﬁesan@emfmt the daﬁdl e piast iveosRcIANith g% 21. Therein
equ r o the invention. Fig.
Vﬂ\gﬁglg%arngg% %gdé% C%‘Hg’ 4%367’,1 Bﬁ“‘queg“%%t igplant tiih:hotm@by means

ep|ph@seaMmgeaasa@aﬁdumh@ 7R QRS .
t he SI n 1 whi c(ﬁﬁllt ﬂﬁggéﬁlﬁ ?al a%:?{rl%aphy seal

ar ea 62. 3,
j o n? r CREPS Tinges 86 Kt thevPreanemdestic viaerial mrd biaged at points
shaé&tposalytobigcreaed 'téﬁ@levhrfﬁuﬁleaﬂrgqtr@ { ol roduced
(for inplantation in the speci %EHgggvnﬁul%mgnﬂ;m”mbhto
reduce bone dislocations which are not favourable for osseointegration or to reduce
to an uncritical level bone elongation in the contact area between implant and bone
In creating the cavity the first opening can be produced by standard instruments. At
least for the last clearance step the processing tool 58 adapted to the shape of the

implant is used in order to adjust the shape of the cavity 62 sufficiently to that of the
20 implant 10. '

Figs. 24A to 24C illustrate the repair of a bone defect resulting from the remaoval of a
bone tumour with an implant according to the invention 10, which implant is to
bridge the defect. Fig. 24A shows, in section, the bone 65 with the tumour 66. Fig.
24B shows, in section, the bone 66' to be removed (excision) and the processing tool
25  58to be used at least for the completion of the cavity 62. Fig. 24C shows, in section,

the completed cavity 62 and the implant 10 to be implanted in the cavity, which




P2294PCT/ I E 09.03.05 -37 suitable standa . rdized
inplant. Fig. 23B shows the Processing instrunent 58
(also in cross section), whose shape essentially

COIi RGl tth the shape of the inplant, and which
-ser?ggaﬁgnﬁ$eate or process the cavity 62 in the bon@9.03.05
60. Fig. 23C shows the joint prosthesis 10 to be
inplanted in the cavity 62 viewed fromthe side. The

shaft is 5 shaped as an irregud®r cone and conprises
steps 13 wth cutting edges 14, surface ranges 16 of

a thernoplastic nmateri al situated bet ween the cutting
edges, and axially extending furrow ng or tapping
structures 21 (ribs). Starting out fromthe bone

geowEPIRY euse againiinehinpby enpdiks anfrrdgllap codbompriténg Qé;ﬁtﬂ with

pr o t roc i.ng tool 58 are selec

or %%%15%&%8;?%@%1 gjf%%ff %f’ﬁﬁ?l‘?&a g’f@"@éﬁ%‘: maieHak as
descri bed for the dental inplant in connection with
Fig. 21. Therein the inplant 10 and the cavity 62 are
pl anned such that inplant anchoring by neans of the

. g gt B H%@‘"@Eg’@@urﬁﬁ ianﬂltltaﬂjg geodllir:cggy dﬁflgiﬁgwt}f?hgé 231‘; &a}ﬁ\dle{'{ Based
I BhY, S S su ges

%6 of }feﬁ@ %SW ﬁgf}@r‘?"ﬁ‘ﬁoﬁr‘%d?ﬂd&ééﬂ‘ By theojurgeen. The

_ xpasrdmhttkﬂ arrdctleap?zedestsm@suob}esga@@ sdeanl 5o :

Therewith it. beconmes possible to 15 reducsﬁeufﬁgﬁy produced in

di sflccgrdfl?cgﬁ‘gt § eirIsienEsegietyavour abl e f or

osseoi ntegration or to reduce to an uncritical |evel
bone el ongation in the contact area between inplant
and bone. In creating the cavity the first opening

canTheprptastug tod! 58 fiathan daristisky\GitideBiRls 4.1 1éa&iﬂgt1m8 B tool |
the'L ncthee%r anfﬁl step the processing tool 58 adapt ed
to the“sHape®6t ot e c“ftﬁ’ﬁlegﬁﬁts of he pteps) lmhdb'rsetsuction Channels

adj p&t bmhaem& ebdife h [
j bmlpam elohke%\?zm wfno@&s%&g{@% ﬁpﬁ g{oru ’ fteﬁzgmy,

f the .20 i )
16 6 pHFIASHE e Hlnceiewed byetbiKaol L
a  preadret Wmﬂrcoﬁldt l@acP[b f gﬁﬁ teﬁj‘%h %1%1%] gg "F'?] éu%f)légcqeﬂs also

‘invention 10,
|:| QPTevERiR tgﬁbmmfﬁmlmdma{m tiskuee ﬂh@&ﬁn@&rﬂbl} hedd&ﬁlg the risk of

”@Hﬁsﬁ@m benggdffti)ﬁ?mandl n section, the bone"6

& T ey t he processi ng tool

The previously described Figs. and the corresponding description parts relate in most
15  cases to specific implants {dental implant, joint prosthesis, individual implant,
;tandard implant, etc.) and to specific characteristics of these implants. It is of course
possible to apply the described characteristics to other implants and in combinations
different from the ones described herein. Thus implants can be created w.hich are not

specifically described but nevertheless belong to the invention.




25 58 to be used at least for the conpletion of the
cavity 62. Fig. 24C shows, in section, the conpleted
cavity 62 and the inplant 10 to be inplanted in the
cavi i.ch P2294PCT/ E 09.03.05 -38 inplant once
aga %%h%%ﬁwgped e.g. like an irregular cone conprisi 0903.05
steps 13 with cutting edges 14 and surface ranges 16
of a thernoplastic materi.al. The bone tunour 66 is
initially geonetrically definet®-by X-ray, CT or MR .
Based on the nmeasuring data the size of the excision
is decided on by the surgeon. The 5 inplant 10 and
the processing tool 58 are selected or specifically
produced in accordance with the excision geonetry.
The processing tool 58 furtggragpgrpri ses suction
channels 58.1 leading into the tool surface in the
area of the cutting edges of the steps. Through these
suction channels 58.1 bone material, bone marrow and

tunmpro e r ut .of the cavity, 10
i ng? ea:i]§ n% %Aﬁéa@tolau l&%‘bgea? Yo iTpRlantpfion; ipjan Sigplagtagion direction

avoi di ngprallet tdat irplam aafs {)oaal cav _
| ead tg}fat1¥§%gﬁollsnlSSucklngwo ?éfﬂgﬁ?bﬁg?g%§5§§%P§K)°f

al so 0BG &1 Srhereiny apigmlant pertion b tniplarttédseureprises surface
$hus consgdIARrY n{a?éiifdp 'w'ﬂ%ﬁ tlmcpfehg'bha gdbbydrgg&a éd)SCIH%lOﬂ, or

cells being | eft beh EVI 0
Fi gs. awieh swréace ginges ﬁ@hd@mlgd ﬁ?ﬁﬁ&’shlﬂk itliRfidle FledhEout of a

|n nost e ants (dental
npl anthouj’!’%l %? e @ s{nhtﬁ "gpla'ftﬁ’(‘lf"gg}dBﬁqﬂlqgﬁﬁ?']én@haf%wﬂ%d in that

st andartﬂe lrmp:lhmlpbntxoﬁtd:bé m@lhﬂteﬂ@m%(é?%rﬁ rises c1.1lttm edges (14), which
characte{lst s of these [ | ant s. 'S é%uﬁse i :

possi bIBHPE UBRT arerncaledoutside the %!hfaﬁawg%l €6) povided or to be

1@t her  idpgakevhichRGktih e&%ﬁﬂﬂ different fr
ones descriped her ei % hus Hc?ltek s carfn%'ep “&ﬂ@]e implant
whi ch &% ﬂbtwhlsfp@eﬁtmg @dgesyarej éammg evehrd it distel eridt RIASSE the

bel on Ofe= = y= ==-c-co--- P2294PCT/ F-
09, 039 Jnglah IHI A\Flpg{ &mmg edges extend at least partly around the

mrcumference of the implant.

2.  Bone implant according to claim 1, characterized in that the cutting edges (14)
15 comprise a wedge angle (B) of less than 90°,

3. Bone implant according to claim 1 or 2, characterized in that the cuiting edges

(14) are designed to be salient.

4. Bone implant according to any one of claims 1 to 3, characterized in that the

cutting edges (14) are undercut to form a chip space (23).

20 _ 5. . Bone implant according to any one of claims 1 to 4, characterized in that the

liquefiable material (M) is situated in depressions {40) and the surface ranges




1. Bone inplant (10) suitable for inplantation in an
inplantation direction parallel to an inplant axis (1)
in a cavity surrounded by a cavity wall (K) of bone
tis wherein an inplant portion to be inplanted ‘
conﬁgg&ggrface 5 ranges (16) of a material, whicl®9.03.05
is liquefiable (M by nechanical oscillation, or such -
surface ranges (16) fornmed by pressing the |iquefiable
material out of a hollow spae#0{26) in the inplant

t hrough openings (27), characterized in that the

i npl ant portion to be inplanted further conprises

cutting edges (14), which cutting edges are |ocated

out si de(t;;\;: surface ranges (16) provided or to be 10
creat edfl ofclﬂlecutqnemmdm@ad Obyy:

pl ane wi th the | ckant . >%| O(M) &hﬁﬁgcnﬁ?’#l Sﬁfag areas (17)
are facF'ﬂH) PHEEeR| @nd regl on of" the |rrpl ant

and which cutti ng edges extend at |east partly around

the circunference of the inplant. 2. Bone inplant
according to claiml1, characterized in that the

cut ©6i ngBentgmspIa(nldgccordJEg COMYT IS F AIanBAY e, ang{agﬁcgeﬁ}e&l)fn that the
Iessth ant according to ¢ or

n
2, charg%et"qufygglqaﬁ"ttﬂgte Pressags {40hg edges  (14) are
designed to be salient. 4. Bone inplant according to
“any one of clains 1 to 3, characterized in that the
cutting edges (14) are undercut to forma chip space

$23y. 2Bom urmm_: acmvptllaglto daimos di G,g:hhﬂct@m’ecp”ﬁechﬁfthe %eipressmns

cl ai ns rized. in that the Iliquefia

mat er i a{402 Y% gr%ovg g‘ ‘g ﬂﬁe‘ﬁrségﬁlb’omos(sm inapight tréggon to be
sur f aceinpdmgds P2294PCT/ E 09. 03.05 -40 (16) of the
l'iquefiable material (M protrude fromsurface areas

(17) surrounding the depressions (40). 6. Bone

i npl ant according to any one of clains 1 to 4,

chagact at. the o eni (27) lead into the

dep? essﬁ%dﬁsﬁ%?ﬁ? abd] réi'"g B AY g%lﬂmlfcédpoﬁ rejaragterided im that

5 or 6,ossdoamepeative isadbeiafeat tlaﬁ ar%,@ﬁua%ﬁfeﬁ?&h%]essurface ranges (16)
10 of the liquefiable material.

9. Bone implant according to any one of claims 1 to 8, characterized in that the

implant portion to be implanted further comprises axnally extending furrowing

or tapping structures (21).

10.  Bone implant according to any one of claims 1 to 9, characterized in that the

15 cutting edges (14) extend along parts of the circumference of the implant and

form lower edges of scale-like structures.

11.  Bone implant according to any one of claims 1 to 10, characterized in that a

proximal end region of the implant comprises a collar (31) with a lower edge

fashioned as a cutting edge.




(40) are grooves extending axially or spirally across
the inplant region to be inplanted. 8. Bone inpl ant
according to any one of claims 1 to 7, characterized
in eoi ntegrative surface areas (17) are
sjtsgg%gmgzgmeen the surface ranges (16) 10 of the 09.03.05
liquefiable material. 9. Bone inplant according to any
one of clains 1 to 8, characterized in that the

i mpl ant portion to be inplantefl further conprises
axially extending furrowing or tapping structures
(21). 10. Bone inplant according to any one of clains
| to 9, characterized in that the 15 cutting edges
(14& extend al ong parts of the circunference of the

i mp &nt Bapgimplast acdoodieg toeabg eme Of cla@l 1erol 11K Bharacterized in that the
to any one of"

struct : one inpl.ant accordin

cl ai ms uﬁ'%?%“ai %’,‘d %ﬁ‘é’?&%&g?ﬁei Bgng §325 Abd glarmcmla@m maleriglnd
region of the inplant conprises a collar (31) with a

| oner edge fashioned as a cutting edge. P2294PCT/ E

09. ?i‘.;OS -41 12. Bone inplant according to any one of

cl afrs PoRedmpiant agegrding torany ede bhclsiatl tohe, cHaFrnE in that the

end 1 eginpi, ' - ring (32) of a thernoplastic
material . fgfwgg)hztgfnﬁp% }]a(ngegcléé;} i $h3gPe BPeting tewerdsfa distal end
%l ai s megion. 12, characterized in that the inplant

portion to be inplanted is of a shape tapering towards

a distal end 5 region. 14. Bone inplant according to
claim 13, characterized in that it conprises steps

(13j4.e art round the jnplant and
conpr i ?‘ﬁrg’qaﬁ 1 \é\g(gétolré{?)é;h |8%11I"f illy,ec?ﬁ&rg%te@z&gﬁpmdt e@nprises steps
cut t i ng{18depgendfrigdwholhbor Bartle ardiill Al irAA&R i Qﬂm{pﬂsing at least
clain1%ﬁﬁh_haracte%lze in that a part of the steps

10 (13)PHE S eshisnedes qutng edespdifle angl e M of 90"

or nore. 16. Bone inplant according to any one of

claims 1 to 12, characterized in that the

15. . Bone implant according to claim 14, characterized in that a part of the steps

10 (13) have blunt edges with a wedge angle (8) of 90° or more.

16.  Bone implant according to any one of claims 1 to 12, characterized in that the
implant portion to be implanted is essentially cylindrical and comprises cutting
_edges (14) protruding from the cylindrical form and being distanced from the

implant axis (1) by distances which decrease in the direction of implantation.

15 17. Bone implant according to claim 16, characterized in that the cutting edges
(14) protruding from the cylindrical form extend along a part of the implant's

circurnference and are aligned in series in axial direction.

18.  Bone implant according to claim 17, characterized in that it comprises at least

two serjes of cutting edges (14, 14', 14") facing each other, and that the surface




i npl ant poftion to be inplanted is essentially
cylindrical and conprises cutting edges (14)
protruding fromthe cylindrical form and being

di st omthe inplant axis (1) by distances
wWhi c@ag‘ggq’@gse in the direction of inplantation. 15 g9¢3.05
17. Bone inplant according to claim 16, characterized '

in that the cutting edges (14) protruding fromthe
cylindrical form"tend al ong a4part of the inplant's
circunference and are aligned in series in axial
direction. 18. Bone inplant according to claim17,
characterized in that it conprises at |east two
series of cutting edges (14, 14', 14") facing each

ot her, sanget f18} of iR IsjuefitembRA S penid2
ranges é'g%d f the | iﬁigqefi abl e %g(?gﬁrgﬁﬁ%%g% opeRing @7 are
of the % bveen fhe sgrigs ongthe ireptlantls Gistwwfenendene ser i es

on the inplant's circunference. 19. Bone inpl ant

according to any one of clainms | to 18, characterized

in ;gatBit conprises a holl ow space (26) and a piston
(42} 9nhBohe ingplam ecdraib) @ b Shedof chii byl .ng, of .
t he hol | ow sgacm 26) . gZO.WBone i r}p@gg;&bg?b%r gﬁ%%é&?dom that it
the cl afYPESs ahollow: wace, 2¢) japd & fpigtoro f42) whigk isnibertaBladnto a

£43) of prloREndpb roynd the proximal
openi n'gpof theﬁéhol %ﬁv@g@g%i}%c%?ﬁ means for an

i nsul ati ng connecti on between piston (42) and i npl ant

are provided. 10 21. Bone inplant according to any one

of ﬁbaiﬁgnel'nhﬁ 20, characterized in that it carries

an it er ned LAt SCearding tq Be)clam 19, ghassdterided dm thar egiaqoximal
22. Bonend @) anihea%i6. ' ' . racterized ‘
in that the,_inter f}rﬁts\di&glt(H epgréclygrrrlglrj{t?d %%%Oﬁléglg%oﬁﬂlé'gtoédhe( Rpllow
the i npfPaff (2Bl meapsissen insulatingreomretimrbeanethiistdrS(42) and implant
equi ppe‘g\eb,quﬁdj oined to a sonotrode (53) via a | oose '
fit connection. 15 23. Bone inplant according to any

one of clainms 1 to 22, characterized in that it is a
dental inplant (10).

10 21. Bone implant according to any one of claims 1 to 20, characterized in that it

carries an intermediate element (52) on a proximal end region.

22. Bone implant according to claim 21, characterized in that the intermediate
element (52) is connected to the implant by a loose fit connection and/or is

equipped to be joined to a sonotrode (53) via a loose fit connection,

15 23. Bone implant according to any one of claims 1 to 22, characterized in that it is

a dental implant (10).

24.  Bone implant according to claim 23, characterized in that it comprises, in
addition to a root portion (11), a crown portion (12), an abutment (30) or means

(20) for faStening an abutment, a crown (19), a bridge or a set of dentures.




24. Bone inplant according to claim 23, characterized

inthat it conprises, in addition to a root portion

(11), a crown portion (12), an abutnent (30) or neans

(20 tening an abutnment, a crown (19), a bridge
%Zéﬁ&(gﬁédentures. P2294PCT/ E 09.03.05 -43 25. (9.03.05

Bone i npl ant according to any one of clains I to 22,

characterized in that it is the shaft of a joint

prosthesis. 26. Bone inplant a¢xording to any one of

clainms 1 to 22, characterized in that it is designed

to bridge a bone defect. 5 27. Inplantation set

conprising a bone inplant according to any one of

claims | to 26 and at | east one processing tool (58),

whi @5 | Bowdiagplag abdor&ERAR%N I Qrtjan to |

be i npl @ntg{% and/ or ggﬁ i n%g?%regﬁﬁlgtrgﬁ l? ara(céoe%e,d in that it is

whi ch i gﬂ?ESUFﬁﬂﬁﬁﬁﬁ% to a proxi mal end regi on of

the inplant. 28. Method for producing a bone inpl ant

according to any one of clainms | to 26, 10 which bone

inplant is inplanted in a cavity as a substitute for a

par 6. ofomebmpEnnt adcoRtingaBtally oNfCiiGaY il %2 cﬁan{%tgr\}\%p o Fthat it is

i's ated and has an osseous
(K) mﬁ%?gpﬂf@ﬁﬁmﬁﬁﬁhgﬁfkﬁﬁbr|ses a nmeasuring step in
whi ch the bone part or tooth (1) to be substituted
and/ or the pre-given cavity, or a given bone
structure in the area of the cavity to be created, are

readlur elmpimtmemeeta:be. ASnARBBSHN
hoas p%t g%t b hP( 1r)lgmt s n'ggelnétja%{c@rding%%&pygone é)? claims 1 to
struct B 9P s ssinggtosk &8).i Whmhlls: laddplsd in shape to. the

e s M0 o v

the prdegesiagh ﬂ@a‘gamrmﬁgnajanmegmhar artigpiaged in that '
in the data processing step, the inplant portion to
be inplanted is equipped with cutting edges (14) being
20 di nensioned in such a way that they are at | east

parz& y Mezmgmr produbliflg & 3¥hd ¥nphak becofd; Lantgtio
nd witl ructures %o receﬁ%@ HgF?{%gh Eppﬁg mm;]t°26
i quef i% ongrmplants implgnted in a cavity as a substitute for a part of a bone

or a tooth, which cavity is pre-given or is to be created and has an osseous

cavity wall (K), wherein the method comprises a measuring step in which the

bone part or tooth (1) to be substituted and/or the pre-given cavity, or a given

| bone structure in the area of the cavity to be created, are measured to generate

15 measuring data imaging the bone part, the tooth (1), the cavity, or the bone
structure, a data processing step in which the measuring data are processed, and

a production step in which the bone implant (10} is produced based on the

processed measuring data, characterized in that in the data processing step, the

implant portion to be implanted is equipped with cutting edges (14) being

20 dimensioned in such a way that they are at least partly lodged in the cavity wall

after implantation, and with structures to receive portions of the liquefiable
material (M).
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28, characterized in that, in the neasuring step, a

t hr ee- di nensi onal inage or one or several

t wo- gl iopal inmages are recorded. 30. Method
acco%ﬁﬁgé{rgcl aim 28 or 29, characterized in that, ig 305
the data 5 processing step, a holl ow space (26) and '
openi ngs (27) connecting the surface of the inplant
portion to be inplanted with tHe-hol | ow space (26) are:
constructed. 31. Method according to any one of clains

28 to 30, characterized in that, in the data

processing step, axially extending furrow ng or

cut tzigng structures (21) are 10 constructed on the

i nplé@nt Niahtd amotdinge d4wal &N Leh structures are

di mensi qned .i n s.uchgblg way 2? grt%i%(: é@gbc?éna%ﬁ{ﬂgqeéﬁ?f“““g step, a
parti al %ef'ﬂwnﬁlﬂ%ﬂlc%ﬁgt’yorw&m orageveral | twol dAbmRIONAIN images are
32. Met ha@drdegcording to any one of clains 28 to 31,
characterized in that, in the data processing step,
addi tional data are produced for the production of a

15 processing tool (58) adapted to the inplant portion

to 98 i'%ﬁl al ted. %3. Met hod according to any one of
clarms 26008 F50rding, fo, cloani 28er 29, tchatacteiizedt B thatldhahe data
Hr ocesspigessing Riepasl Hblfo re pro ed for the ’
pr oductFon of ganp iﬁlm%ea{%g} %ldchﬂ?ﬂ’?'g“( %%;C%gﬁmgdhqwrface
the proXf fig replant pejtiom tofbet epladd i 34 hoilVBt Qgﬂe (26) are
accor di fghsfQe@ny one of clainms 28 to 33, characteri zeg)
inthat, 1n the 20 data processing step, structures
with an osseoi ntegrative effect are constructed.
P2294PCT/ E 09.03.05 -45 35. Method according to any
one3lof ]%Jt%icr‘rs 28 to 34, characterized in that the bone

~ Method according to any one of claims 28 to 30, characterized in that, in the

data processing step, axially extending furrowing or cutting structures (21) are
.10 constructed on the implant portion to be implanted, which structures are

" dimensioned in such a way that they reach at least partially into the cavity wall
after implantation. '

32. Method according to any one of claims 28 to 31, characterized in that, in the
data processing step, additional data are produced for the production of a

15 processing tool (58) adapted to the implant portion to be implanted.

33.  Method according to any one of claims 28 to 32, characterized in that, in the
data processing step, additional data are produced for the production of an

intermediate element (52) adapted to the proximal end region of the implant.

34.  Method according to any one of claims 28 to 33, characterized in that, in the

20 data processing step, structures with an osseointegrative effect are constructed.




inplant is a dental inplant (10), and that the tooth
(1) to be substituted and/or the alveolus (57) are
nmeasured prior to extraction of the tooth (1) to be
sub 5 36. Method for the inplantation of a
on?éiz%%gﬂ@ according to any one of clains I to 26,09.03.05
wherein the bone inplant is positioned in a cavity,
which is pre-given or to be created and has an
osseous cavity wall, character#dzed in that on
positioning the inplant, the cutting edges (14) are
| odged in the cavity wall (K), and that by
i mpi ngenent wi th nmechani cal oscillations at |least a
part of the 10 liquefiable material i quefies and

s PPesdathaduccortiing te ami éne ofalal
(5 O e hac et >na:asa?8@osﬁtgﬂ. -

of the " tekimplant 009 caadl thes giel tbeth i(Dris bt ls&bstttuted and/or
i npl ant thes aloedlid €3Y) tPe JbaEL %ﬁpry gtracﬂgrb I‘i‘g 4 %ﬁ?‘%h (1) to be

way that of, the oscil l ations ROSe

pushi ng subsy @‘inplant into the cavity are“transmtted
to the inplant. 15 38. Method according to the claim
37, characterized in that the exciting elenment is a
sonotrode (53) of an ultrasonic device or an

pnt éﬁneMeﬂtoﬁfaitB@ﬁﬁﬁIarﬁﬁ%}i Y be coupl.ed. |
to the soiiétrode 39 I\/Etsr%c;g{pgdgg%ﬁgﬁd % 8“Ya?ii‘i°6ﬁ'@'msl :

of cl ai *O3¢hemsingpe b@wambimsis |P@$;tﬂoned it dedvity Wehich HréBiven or
conpris ( e | i quefiabl e
mat er i afzﬁamiiub]lH r%ﬁ%f aé{"}ﬁ?}a &ggﬁ’" n?av 23 ‘ﬁ@gi thapaerzedn in Heat on

cavi ty PSsitipaingsthe impleath drei cmaingO@Igéd {13y hx‘érlﬁdgeﬁ% HELNR wall
, Characterize

accordi one. of cl ai.
; (Iwi:l] t hat @hger% ‘ﬁ‘%P’ ARPETHEY ™ ‘gineﬁh%‘bqai eillefiensat [e28)a paitrof the
i ch tlhrﬂleflatq&imﬁleﬂhll (R1) nRLi6TTes @hd & Mesded ikig 440G &
09.03.05 -46 p05|t| ongg is a eg tcl) ée péa)‘élityw%li’ied
that the inpltant is p05|t|oned in the cavity wthout
I.mpi ngenent by mechanical oscillations or with im

NS "Akthod according to claim 36, characterized in that for the impingement of the
implant with mechanical oscillations the implant is coupled to an excited
element in such a way that of the oscillations only those components pushing

the implant into the cavity are transmitted to the implant.

15 38.. Method according to the claim 37, characterized in that the exciting element is
a sonotrode (53) of an ultrasonic device or an intermediate element (52) which

is able to be coupled to the sonotrode (53).

39.  Method according to any one of claims 36 to 38, characterized in that the

implant comprises surface ranges (16) of the liquefiable material and that the

20 implant is positioned in the cavity by means of mechanical oscillations.

40. Method according to any one of claims 36 to 38, characterized in that the

implant comprises a hollow space (26), in which the liquefiable material (M) is




by mechani cal oscillations but not including the
liquefiable material, and that then the liquefiable

mat eri al positioned in the hollow space (26) is

i Npipags /g S mechani cal oscillations and pressed

agai nst the distal end of the inplant. 41. Method 09.03.05
according to claim40, characterized in that prior to _
the inmpingenent of the liquefiable material by

mechani cal oscillations and af#&f positioning the

inmplant in the cavity the position of the inplant is
checked and adjusted if necessary. 10 42. Mt hod
according to claim40 or 41, characterized in that a
piston (42) is used for the inpingement and pressing

of the Posifinskd ablie ablatte Heaposaidfled, Moat %étr@é}ax‘[%g)pos iSned in the

then ti y..connect.ed vvlththelrrplant
of the gﬂtﬁka“r'ﬁ(f‘l‘l ’ml?iggﬁnf‘?"h?}' &reshanial osoBlations ercwint ﬁ*hlﬁi@gement

to any bjﬂ&eﬂfan(ﬂaﬁbﬂ&ﬁlaﬁ@nstlﬁxt %6t mﬁlir]af E@éﬁdttlawtenéhénd that

t he |W&Ia t is conical and conprls
-t hat, FH et @Uﬁfﬁ@legggpmal onditigned fin the helldwEdaad26) is Impmged by

5hou| de,lhg Ha the,ste 3) . are fashione
in the caﬁu {u;/QI Cﬁgﬁﬁ@%ﬁ@gﬁssem%bméé@@ endrf thegmplaak. m
43, characterized in that, for fashioning the

shoulders (13"), a processing tool (58) is used, which
npl ant 20 portion to be |nplanted

M
P22 bl1p 86393008510 claim 45 chivbatkrid 4 thar priotQo e AMPingement
one of ¢fltAd MBued@bik r erlze Ln that the bone
inplant_is Izf‘fudent a%alf‘e‘}ra gﬂ?’ ?fa i’ﬁ‘ﬁi’t‘ apg, fter positioning the
i npl antigPiash in ﬁleg@wﬂmheepbsuiommdh@trﬁ;blé{mﬁ!é tcﬁéEcked and adjusted if
extracqbggﬁﬁ§ the tooth (1) to be substituted

10 . 42. Method according to claim 40 or 41, characterized in that a piston {42) is used
for the impingement and pressing of the liquefiable material and the piston (42)

is then tightly connected with the implant by the effect of the mechanical
oscillations.

43.  Method according to any one of claims 36 to 42, characterized in that the
15 . implant is conical and comprises steps (13), and that, prior to the positioning of

the implant, shoulders (13") adapted to the steps (13) are fashioned in the cavity
wall (K).

44.  Method according to claim 43, characterized in that, for fashioning the

shoulders (13"}, a processing tool (58) is used, which is adapted to the implant
20 portion to be implanted,




P2294PCT/E 09.03.05

-47 .-

45,  Method according to any one of claims 36 to 44, characterized in that the bone

implant is a dental implant (10) and that the implantation is perfonned

immediately after extraction of the tooth (1) to be substituted.




