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i quefiable material and/or

The surface regions of the two types are arranged and the liquefiable material and/or
liquefaction are dimensioned in a manner such that the surface regions of the second type remain
as free as pbssible of the liquefied material. This guarantees that the further clinical functions of
the first type regions are not hindered or are hindered only to a clinically acceptable degree, even
immediately after implantation. Therewith it i$ e.g. achieved that osseo-integration of surface
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parallel to the inplantation direction. In the sane

way as known inplants, the inplant in exanple
dntfoliamentay dsknpwplimploets, the imalant opexvinnge splalithénsaisligplanted
in an opdifai s%gt:lfi&ll fcﬁﬁteﬂ ! Ry Iﬂ’eﬁﬁgbg bYy hlrbeﬁﬁé}ﬁﬁ@ﬂg%mted bone tissue

wher el n

era t1ssue
.g. of f}ﬁ%%“%ﬂ& o SReB DR Ao mHE B & éﬂwl?dmhim {Fpeydegion) or
wherein ¢gi iaplandin a Mlﬂclﬁtmg trlagner mipdyabet foroed alegrer thaathé ofeging into the
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this cavfyne cavity, e.g. the shape of a renoved, natural
tooth root and may be inplanted directly into this
npl ant in exanpl e enbodi nents .is

vity. The i a_
dbs frgﬁ/lamﬁ% FWPI%%IG'PW%%IS% géleptal implanh havige e ¢ Shipe of a pin
or of a wairsirtadth read bl Kavtig a&ﬁﬂpﬂﬁﬁﬁhaﬂl endd fixdtidn focatidnn®l. gitlletdole with
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ocCcatli on a
artificiaberewin ecgiane At #s gislekend il pe firmadh chisel shaped med/ord]emmded with

lateral sreﬁ‘-&h@lﬁg oflardoving hirSiétafes. S Ghaly! fufBYmBR: lgé)ﬁilﬁ@@haped disk-shaped or

shaped and/or vi ded wi_ th
blade-tfeFan (PP F O P@bﬂf?ﬁﬂg% Ot o b e hape of an anchor
on which dfierteempio n evileer p kattue-cambgpfdend] sk- shaped or
bl ade- shaped and conprise one or nore fixation
| ocations, or it may have the shape of an anchor on
Tl iplanbin exemnls! ambedimants is of anespiecerand samptisss thestbevedefined,
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npri.ses.the above de
hqueﬁa‘ﬁ%ﬁﬁa@ﬁé‘ iFiocRdroPPase pBriEs v e ﬁaefmaé?r@ﬁ then iquefied is
pressed tatherduidrssidecof the implattaThs implant thayaled balwe-pieat er ballti-piece,

-wherein ﬂ%u%%aﬁg%ﬁﬁém&b 35 m%g)gﬂé %ﬂg&r 185(}91{;%% ﬁéﬁoﬁg ﬁnplant

presse
of the inplant. The i npl ant nay al so be two:-piece or
FB litnblaa®6i the implant in example embodiments is positioned in the opening in
the bone (or bone tissue supplemented with bone substitute material), ¢.g. in a jawbone, and then
mechanical oscillation is applied to it, for example ultrasound, and simultancously it is pressed
against the bone. This causes at least part of the liquefiable material to be liquefied and pressed

into pores, surface unevennesses and/or created geometries of the




wherei n the surgeon conbines two or nore parts of
various materials to formthe inplant. For 23 February 2007
i npl antation, the inplant in exanple enbodi nents is
positioned in the opening in the bone (or bone tissue
suppl enented wi th bone substitute material), e.g. in a
j awbone, and then nechanical oscillation is applied
toit, for exanple ultrasound, and sinultaneously it
is pressed against the bgpe. This causes at |east
part of the liquefiable material to be |iquefied and
pressed into pores, surface unevennesses and/ or
surroundingbredisgepwhire aftar olidifiogtioadt Eﬁﬂ? laqj’oyiﬁ%?-QV _C(f)rﬁlactiqn between the
. . t ue, re after..solidification it
implant 345 42 QG000 Bherd SR polity bRt WiRulR ol Rl on re
implant fgsige.Hbe suplesiumdy misotdnedvencsdn the benssiish {imiplantation direction)
simultarbidy dotiidhenadmher i al . Depending on the inplant design
the 1 nplant may al so be advanced in the bone tissue
(i nplantation direction) sinultaneously to
i quefaction. 23 February 2007 6 For applying
mechani cal oscillation to the positioned inplant, the
sonotrode of an ultrasound apparatus is for exanple
pl aced onto the proximal end of the inplant.
Experi ments show that good results are achieved with a
power of 0.2 to 20 Wper square nillineters active
surface. The frequency of the oscillations is between
2 and 200 kHz. Inplants in exanpl e enbodi nents and
having a | oad bearing function (e.g. dental inplants)
conprise e.g. a central inplant part carrying the
surface regions of the first type and being nade e.g.
of netal (e.g. steel, titanium cobalt/chrom um
alloy), of a ceramc or glass- |like material (e.g.
al um num oxi de, zirconi um oxi de, ceram c or glass of
cal ci um phosphate), of a thernoset or
hi gh-tenperature thernopl astic polynmers (Polyether
aryl ket ones, Pol yfluoro- or polychl oroet hyl enes,
pol yet her im des, pol yether sul phones, '
pol yvi nyl chl ori de, polyurthanes, polysul phones,
pol yesters) or of a conposite material (e.qg.
hi gh-tenperature thernoplast reinforced with carbon
fibers). Such inplants al so conprise a periphera
implant part of the liquefiable material, for exanple
of a material with thernoplastic properties. The
I'i quefiable material nmay al so be placed on the inside
of a hollow, central inplant part, wherein the
wal | i ng of the central inplant part has through
openi ngs through which the Iliquefied material is
pressed under the influence of the nmechanica
oscillation, in order to form surface regions of the
second type on the outside of the walling. The inplant
parts may be




connected to one another on the part of the
manuf acturer or only be brought into connecti Ai% Febtuiahy 2007
one anot her by the surgeon directly before or during
i npl antation. Inplants in exanple enbodi nents which
have no rel evant | oad beard ng function (e.g. inplants
having a delivery function, a drainage function or a
stimulating function) may al so conprise a centra
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first type (e.g. biological integration or secondary
stabilization respectively) and the demand of the
linplaints iiméaimiple/erhlyodmaairambiclahave swirklkent ad bésing figrctos ..
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The implant in example embodiments may also consist of one only material which is able at

the same time to fulfil the demands with regard to the mechanical strength of the implant
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resorbable polymeric, ceramic or hydraulic cements {e.g. Norian® of Synthes or Sulf1x® of

Centerpulse).




phosphat e agai nst adverse effects of acidic
deconposition). If the liquefiable material i 23 February2007
resorbabl e, release of such conmpounds is delayed. The :
i npl ant part not conprising the |iquefiable nateri al
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Exemplary embodiments of the implant are described in detail by way of the following

Figures, wherein:

Figs. 1, 2A, 2B, 2C  show three first exemplary embodiments of a substantially pin-shaped
implant according to the invention {e.g. dental implant), the implants




peri pher al inplant part, wherein the shape of the
P204é(ﬂ?lgﬂ is adapted to an existing cavity in a&3lFebeary 2007
cavity caused by renoval of a natural tooth
root froma jawbone); Figs. 4 and 5 show two further
enbodi nents of the inplant according to the invention
(e.g. dent atoRHsingn e centrah éinfl rppesipherab implasti pagt, dFig. 1: side view,

central andrigs. P i @lcAlss sdcHBspNt part, wherein the
central inplant part is adapted to an existing cavity

in a bone (e.g. is an imtation of a natural tooth
Fig. 3root) and Iﬁhowd&ssegmaﬂexemﬂhﬁy epibbdiiéht bﬂﬂleQPnp%QQ(\,Hoﬁgng to the

(cross secty furt her essentj all

pi n- shaped e%}tlgnn%%t d%‘%tg' b 3t MRIY SOFIPRSINE 6 %/El‘i‘é‘al and a
i nventi on (merigherdeimplant ipag) winau*em thehsbapengd] ta@ implant is adapted to an
conprising é?usti‘,ﬁg%%gj gg)él@ (cﬁ% c'aﬂﬁ’9 %Led rle%%tvalp&} a natural tooth

in%
(side view exenp
embodi ment Teet é‘?mlad?)‘}’léﬂﬂ?),accor ding to the | nvent| on,

t he |nplant bei ng shaped as an anchor (Fig. 7: side
. . _Cro sec ; s 9 and 10 show an o
Figs: 4381 oy SHOBIM RIS e ipofienes. o o e v s kUdia o hegpvention
: 3I adel- Shalfie.(g tiemhlalrﬂplam)cmedinwm Qoﬁlbﬂsm@\ée@htrﬁlnarﬂea ﬁeripheral
ental inpl; xati o
view (Fig. @)B_}agngglg % 5ﬁmv eﬁ?rt‘rﬁrﬂnﬁ ’3) pa‘"F'rS aptf‘il t%ﬁﬁ ‘existing
12 show an cexigmn ar orenteqgliisrentimithtion o6 lasbamtal addily root) and is

i n- shaped n.(e.g.
gent o Pnpldaeﬁgh&{]th’?g@?lﬁg tﬂh@@r C%Qm“% chdd¥ g&hh@l’ L ow
central inplant part (Fig. 11: I ongit ud| nal section;

Fig. 6 Fig. 12! plsBéws va eMither Feentthily Sﬁﬁ%aﬁﬂ @?ﬁﬁ!ﬁﬁh@ﬁ[y of an implant
enbodi nent of l.ant ac to t I.nvention,
t he i npl ant**¢¥ 5lt‘§q:{2?dn‘é?n8%‘h E’alde‘i't%ldfrﬁ’ilﬁ“ tp drecimpianhcqpaprising a
rel evant recttdandapedphalal Imglant phrt Gideddewhons an
augrrent ation elenment as a further exanple of the
i npl ant according to the invention; P2042PCT/E 10 23

Flgs 7RgbBuary 26@7M afFexgmplary earbddﬂrﬁ:n(di aanaplmit fecofdirgaohie invention,
show two eméoﬁ“mtb%rn%fshh ﬁ%sarﬁ%rv%n% 7. gfde view: Fig, 8: cross

connecting two spinal “vertebrae, 1nt I 'mension
i |l ustrati 8#&oPki gs. 15A and 16A), during
i npl antati on between the two vertebrae in a side vi ew

. Figs. 15B and 16B), and en I mpl ant e
Figs. 9\(%1%%? (Fig Ssqﬁtaréﬁéer%}ggy emb iment gip a plate- s%a ed, 318 -shaped or blade-
_ shaped implant according to the invention (e.g. dental implant with two
fixation locations) as a side view (Fig. 9) and a plan view (Fig. 10);

Figs. 11 and 12 show an exemplary embodiment of a substantially pin-shaped implant
according to the invention (e.g. dental implant), the implant comprising a
hollow central implant part (Fig. 11: longitudinal section; Fig. 12: plan

view).

Fig. 13 shows an exemplary embodiment of the implant according to the
invention, the implant comprising a central implant part with no relevant

mechanical stability;

Fig. 14 shows an augmentation element as a further example of the implant

according to the invention;




Figures 1 and 2A to 2C show an exenpl ary, pin-shaped
ment of the inplant according to the i mgaebh@ry 2007
PZO“W i npl ant has a | oad bed?i ng function and
therefore is e. g a dental inplant or an orthopedic
I mpl ant servin . for stabilizing a bone fracture

Figs. b agdol6 ¢4,,8 gl of §%bew {pioeemebodimernds of igtpdeints sefvirnfor connecting
artificial jpbn mﬂaﬁértefn%e Oin MY diRGSond ﬂﬁﬁ@tﬂ&%nsoﬁags 15A and

finger JOInﬁ% ant conprises a ce
i npl ant par £04) élH’a“%mﬁ? tiﬁwérbstwqeﬁﬂ]edw yseehragin a side view (Figs.
wher ei n t hel§Bahd #6B), hrlmbmtlmpﬁhiedﬁgﬂ'@[ohﬁﬂ%@lgﬁ I§c and 16C).
proximal end e.g. a fixation [ocation 3 g ock

hole with inner thread or |ocation at mhlch a surgeon

‘may create such a pocket hole). The distal inplant end

| & fgg?esgl ﬁr?%Ag{begC %ﬂb&ein (?%J% Eig%f[g)l{l lsﬁ‘a 2 L\e{r@% i InF ﬂE the implant
aCCOf‘l&‘ﬂ&)é‘ktf@e‘EY‘FfﬁWnawb@h dmﬁ nt baski tpad Z@rlmg)fqmu@eaxakthatelfgte is e.g. a
dentalQPﬁbﬁﬂ%rrFQl orﬁl%b&h@ thdth er9fng @10 R sP8i1 ar%gﬁﬂ:@nﬁ fragture AJ}%?I fixing a

tral part. 1 conprises sur
SuppO]Etﬁ) tg Pli,gstan%gté)f(ag agificigl jqintpagdp 8. hipt lgeathovlder or fmger joint). The
1mp1antn:bh@n”mta Camtria it it ipBg 1 dnﬂfaeﬁéripﬁél‘api‘?ﬁﬂ)ﬁ{t' Qﬂ Za@rﬂér@fn the central

1mpla|?ﬁ)91rt comfmg saa‘ti 1t8ﬂr &FP% @Pﬁﬁ Af {g)gﬁe(a §uP‘?°§E‘eb°le with inner
threadrce@q»ccahsn 4t which heufgeos may yeate sut:lh& pooi olke). Cﬂhmd[staﬁ @8plant end is

e.g. de%%‘h&?@lﬁ%l‘@ﬂé}%ﬁ B & seclf'h}tﬁ'% @fféf;g;Th%SE % LoD a@;& %®Hst[aﬁeéj in the

her al ant
Cross s'ggtqugqrg}n& tg:gﬁ%ﬁg SRARRATISQ axiplly @M@d@@qsefl’“atuttlmm(bragnmom ¢lements
9, Thd%tl’@lelrﬂfblantq%ﬁﬁﬁc\éﬁltpﬁ% rb%ﬁﬁdeofé ok B & tl’%aflr 128@ €., with osseo-

ti.ve fit ¢ fn : |n|V|du
integrepip oo A matign PARIR IR ion s R e Bvedy e prsgmasing properties)
extendingrfaeatlesto3He m;tlihtﬁlomdirta(tttoﬂde Betwarpend ﬁ@ﬁzc@fegﬂh@@ﬁ?ﬁle first type,

- the 1m;§1§ﬁt%om§)?%es m“g%ep wglrlc%gaﬁer tplélnglr%gflgﬁggme fpthe ggg’gg@gmy)lant part 2.
- The cqgmeqund)etw\@ngm paq:d}eraégnpiam @it 2ncd el ehtrilofiplaat phreasly be an
adhemﬂa-arfc;nn&fnoh%e(l?fgu Qﬁ\?%?a E%gﬁﬂ:r%ﬁ cgm%cu?ﬁ I%% ?Fo AR g%g%?s %gs 2A

een in Fig es no
and ZCdeHi f Inéﬂgw@‘}l OPW@’«E’CSFI@S@ sydfages On withf a phillitpdenofsdppiags or grooves
(Fig. ZBI)f'pTl&’d’lb&qﬁ@rdlh %)iahlhbﬁt g%n’fﬁ?ise%eﬁﬁg%}seg IRPS [P(g" é)@m?ﬁ fif'fhto the

secti ons ot her

or.e
grooveg gt SR GOk 5 and BRich domatlets, euh eEsho Awfass regons 8 of

the secencbiypé.e a central inplant part wth a round cross
section and fingers 6 seated thereon, as shown in Fig.

2A. The inplant illustrated in Fig. 2C may in
pf’a?rsle?!tm Bigs.Bé ©@rdQiée invention Heeshohset tanp sarelitfons on ﬂ)eajmds@ectnon

of the %nﬂ sﬁaﬂe@riﬁﬁ)ll%tssﬁ {haFM¥stm£}gbéT§éTéb?Jd dé: gﬁdﬂq% N (?l{i%fuﬂgnon %‘h(érefore

uefjed material fromTbei nlg
cross S‘?Cé‘ailsoﬁ’%efzth%? thpsreshpwp dt the yigee lcghe'&f’s@r%%é@ copesivahls, tof example a

central iriglaitipafitwigndro0hd &b& ss@RAREd HXRRs 6@@at&ﬂﬂer§3n GX4HBRA in Fig. 2A.
next to one anot her and paral lel to the inplantation
direction A. In the proxinal regi on where the
Thp limptaat illostraat W Fig. ZIEIIn)eyshqmttlcutahQJefdrﬂgﬁﬁxﬁo Ghe®dhe tissue for

examplPREPaBe et gl e R TR DBy BB arven
onto thq mfaé@fﬁgr@}s 4 of s farst typra the suifhee regings & theGitst amd of the seepsd type
(4 and S)ré@teﬁﬂ RERANS oﬁe ﬁrﬁﬂ@r Qﬁff pdrdliePioAnE Qnﬁﬁlﬁgtﬁon S cﬂh@ "Rlihe proximal

IS advant ageous for ea
region Wg%ﬁetg? f 'Jéoialraa‘rd“%@afgveé oplar teTpH¥shingeys éym@mepen out into 2 ring 6

extending around the central implant part 1 and advantageously held in a groove of the central
implant part. The ring 6' not only groups the fingers 6 together into a coherent, peripheral
implant part 2 which is advantageous for easy connection of the two parts possibly by the
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itutes a neans for intimate prinmary stabiBiFeBfubgm007
P2042832_{%en the inplant and thel cortical bone tissue in

particul ar against tension and torsion. \Were
appropriate, a thread or a simlar structure is :
surgeqsls Bk AP ¢opstithles @ oreenthor ilnate pomatyattabilisetion begwéin thaimplant and

the cohﬁ:apmféftﬁﬁt@dn P%u&hhxsagafn@! t@ﬁél&%ﬂﬂ tSlngHa%e@%gﬁrogﬂ&gra B¥ead or a

r an, |

t
similar, é&'ﬁé{lre%grﬁaﬁ& Igntge ﬁeftm@]ggggngﬂ gEF g@e@'}g:)ﬁ eA lge connected to this

relativslyi cphiplayt bdue laper sgidsitiat ifign, the surface regi ons of
the first and second type may be arranged .
differently. The surface regions 8 of the second type

nﬁ@f fro implamst decpositiohéch ger sle€pee .ogeniag pad her © befhsplaced or only
slightl Yu Fihg SRLilthfae Elﬁeﬁltrl'faf?«? ﬁéeél&h% of tgg %r&r ansgfoﬁﬁmyp(? 8‘1&5&)8 arranged

sur e reglons
differegt npthecsurface egiopnh akihe @¢cqndpsrmnnm ﬁorm insfead bhéngans € e.g. a pattern

of pmﬂtE‘@r me&@emgmfég ok aFrEﬁgeﬁf‘e%Pth% Hfface %g{o‘hé‘é i {hgg,%]c%ﬂg é}do% is thus

ﬁ (%Il?tedtothe primacy s .
to be %{;‘Pﬁe do theymagnepgf Herlwitrtin, FheémOf%@epﬂnianmr@ensp’émel setgnd type

surfacemuigidns @mmtadgﬂecﬁl@hh@pﬂﬂa@)’stéﬂlﬁy itdTpd @dﬁievé&"ﬁ the ll{[\@ﬁéd’\ﬁ‘latenal
| ants sh ovvn in F

| d of . th
ie. thed)n@"%g%tta@ﬂ% ga%&c’t?b(? H’tgﬁ?e I B‘rﬁ‘ﬂ%‘“éli‘%’ﬁher by the

rranuf acturer. The perl pheral inplant part 2 may for

di'r ectq nﬂ)‘}’am cen ?Qh%‘m%‘{tgc}élr“f%n'f j %‘\%&A to 2C may be

conneqtedfoHne a@‘éhﬁré’y ﬂle raﬁulf&:ttrraly a¢ serifiherahimpldra pbm 2 eahy for example be
manuf&f@tﬁl@tﬂ BY iﬂjéﬁtl@ﬁ‘ ﬂwhﬁhd iRBdy bl gﬁtcgﬁt'f'a] %Plﬁﬁ(?)aﬁ yr @'ﬁ@ ﬁerll%plant parts

t t
1 and 36y 7156 b& TR SBTEAEY eche: 1Bined Hagees by hassrgeonoyot unil

dlrectmdhﬁase the imphneatitn. dn sbaf Meew it tseadvmgfhﬂd RhIPzeHE ipB&tive-fit or
1N

+ adnesidon BB APl sl iR s PlanSin P gl of he
perlphargl e auirt Atio ligpefreidrgs for eyaapleds praseidintd l@gert:ﬁ)gsl:bxg grooves

: t Fo L
s i e
side of,%pgrmhe@é,:mplgmd:rartt%gr e rcousyponding guréage ofi e ahtralnienplant part 1

with erfe dirktoba7pl ant part 1 with energy directors. The
advant age of the joining-together by the surgeon |ies
in the fact that the two parts can be sterilised

Sipadedntdgy of ihe ¢oinipgsepethey by theRgredbid fied ek FAR LGS two parts can

e scfELFSBUAR 0 Bl YL W Bl LG Ty v

fUIlCthmiIi@S ohihy parth Steribieation@f theogledleénplants thee hor r&:cessary The jommg—-

togetheE mt %@fc?é al"flgt:ld?l"\ﬁl(}v{}ethgargm ?a%hgére ﬁ]ﬁ(en?\%aﬁg gn%e? bf Gentral

ant ering
_ 1mplantapﬁ5{sﬁgfferpttgr frem a)ﬁtmago it figr pé@‘y@@ twithore$pepigioHergtid and diameter and

periphegtl %ﬁplaﬁtr padd diffeABE fdP BRAAHle Wit r%’;‘)@ctﬁé‘lﬁaﬁzrlgﬂ Jrffﬁ%éﬂglcf(%ss so that
& W with res t to pmteri al fin t
the surge ARy Mol e n e et s ¥ty {5t 168 ingaesiion (greater

vanabxlstgalatI@Meenmmhsﬂrafmnmoaeﬁtk)y for the case in question
(greater wvariability at |ower nunber of conponents).

For i nElI anting the pin-shaped i nplants according to
Fpgdmplanting) theA pinsshaedaimplants according to Figs. 1 and 2A to 2C an

implantation device (e.g. sonotrode of an ultrasonic device) is used , which device has a distal
end substantially adapted to the proximal face of the implant. If necessary, a coupling piece is
introduced between sonotrode and implant. The oscillation energy is advantageously applied to

_ the central implant part.




i npl antation device (e.g. sonotrode of an ultrasonic

device) is used ,- which device has a distal @R@ebruary 2007
P204256H<E ant i al | y adapt ed to th¥ proxinal face of the

inmplant. If necessary, a coupling piece is introduced

bet ween sonotrode and inplant. The oscillation energy

i Eigaepvdashoangaciental/inplpit nembrdiog tat thelmenﬁidnadfhlcmml ]ﬁhﬁ:lple is designed

.m a sﬂ%ﬁ‘l%? wa;@%s ﬁ'ﬁ nY agc%gfm %Z%ZEGJ! tﬁ«:]s% s, s'h tgrﬁm‘f ﬁ'lwsknown pin-

dent aj accor e Avent
like orﬁp{q%]l léng glt% &y r@ﬂ)@afroana natusaligiayigy mwdgnna,smttllrmlllustm@ruase from

an nat@&@t @bt fogt. Bétvﬁieﬁ thelsupfake ie?liﬁ§ 8idf theSRARR tgﬁé wflf'cﬂ'g} ﬂa?med by the

ke or scr ke inplants,
periphf A0 MalRctach 4t . B8 ﬁ%%?eéf%a?ﬁe‘* B fhetfv ps. g paiabimplant 1 i
provided sathfstrooturea pemaitiingdike taabiehd aio tiiproBelt aekstirghe dseb@@Rited bone

the second type which are forned by the
txswe&%%nﬁﬁ%rabﬂ%m ant part 2, i.e. in the surface regions

4 of the first type, the central inplant 1 is
pFl%Ml‘eQQ‘%nWStshoﬁ'tlﬁ %&§§e%ﬁorpﬁ5ﬂu}thérrkgnﬂé)dﬁ*§ rglzs éfr{ﬁg %nlpéanq according

nprove anchoring int

regener a
to the mygRtiaRy Whirh sfeptitable Jor bemgguwg@tezﬂ llaﬁEIS@&WCﬂW@& egsin a cavity

created ‘b?trle@lﬁvzilVWf £ whtuheiotRest MREtiSpaht Ishﬁiabféﬁltérht spegific cavity and
0 th I nvention, which are suitab | & for

comprigy R e eig SHFCBTG oT BGoBBA Slecheniscd e cantga implaat part 1 of
the twoamplants corsiatseof bypin pao\ial (1o4d Beafﬂﬁglﬂaﬁb viHaEH Barh@sofeg a fixation

i o L ML ey BRETE e G4 0 g

the serafz @fre mpshcge thrﬁeng:télntmrad)vadwmtamot,marag Hewfibed methe poblication US-
613221 B £ ANShShSi@fie ain%é‘ccft%%ﬁo{l&m% Cs* d bearing

part) which'carries’e catlon 3 or an
artificial tooth crown and a body part 1.2. The body

_ Hﬂ{et bdldy%)aktsl §|aé’c[@ﬁdin§1&) Bigt Y fbins B %uﬁﬁfésr@gl@;f) 4%frt§é)t1fs@ Hpe (e.z.
h 9 %ooth roqt, as . descri
with ofsg izt iarn G Na b 35 et b O ng andior o Arsmoting
- proper8és) upd icossists of th adc:mta’geemn Chs&@alﬁia\drtmnly'rfe@orbﬁlﬂy b@ﬁé Eubstltute
i, & FSER e, By S LG9
phosphatef (caphimelierh systam bfrlth wylfoncmedemmns)ca“hbampigprsanmpmnt part 2 is
limitedOoOnE Qelpélﬁﬁi@% blngrooﬂh B%Heh%@ i heAns &agngb% gﬁgbkﬁ Jparts of the

, .advant ageousl y resor ab e or partly resor
liquefialpymptepdlage infrgdusefla) (e, g. cal ci um phosphat e,
polylactlde non- resorbable polyner filled with

ﬁ& %ﬂ&&% tJO? stemwth

ent f‘lg eplérm g twon%xp%qflv?)gtpps Firstly the
‘existing savityi Lsnfriledj with at ]ineceszﬁlaf bmatstlhmgjt@ma@rleb(\bbﬂ;@ p&t e/ BRNTtenShe pin
part is rﬁﬁl&t@ﬁ/ﬁ%}ee}l% %ﬁ%ﬁmgtgtrhgdu%h ttt}egl‘ie u rtlg, 11:% rlflthré[H}eral implant part
2) maYaG&@@fr dilergt pastlFihy bose waljstinie nm@rlalnﬁecm ¢asest are ilbusoated & Vig. 4 by
dash dSt1iBRsS - Firstly the existing cavity is filled with a

pi ece of a bone substitute material (body part 1.2).
Then the pin part is inplanted wherein the anchorage

tTine cwgh phine.2 acguetingabl g Bisefoiraéd bP8reIRfMRNAthih TR 80 Hexible as
posmblg ?ayer of the liquefiable material, i.e. is surrounded by the peripheral implant part 2
which forms the surface of the second type. Instead of the thin layer, a membrane which is at
least partly coated with the liquefiable material may also be pro-vided. The axially extending,
self-cutting or grooving elements 9 comprise the surfaces 4 of the first type. The body part 1.2
consists of a plastic, curable material, for example of a bone cement which may be cured by
light, ultrasound or heat or of a hydraulic cement, which cement preferably has thixotropic
properties. On introduction into the cavity, the body part 1.2 takes the shape of the cavity. On




2) may effect at |least partly the bone substitute
ial. Such cases are illustrated in Fig. 43Pgbruary 2007
quﬁﬁggﬁtdot lines. The body pa}% 1.2 according to Fig. 5
is formed by a relatively thin and as flexible as
possible |layer of the liquefiable material, i.e. is
applyigg meshartiend opsjllations pationfyhie the liquefitkie tafsaink of 2he sinfactregions of the

second %Fﬁ@px%fk@d $hth fp%?e% Ak Jn@@enﬁ@ﬁ@sﬂgf IneRe obﬁlﬁ’ﬁ%ﬁg}eotﬁssﬁg]ﬁut also the

nbr ane Is at

I C
body lftaatdf é@af%?c{ R therrape f tlest G Y andrispepsitly alsagurad. She iguefiable material
is adv@ft@gﬂodﬁgﬂ res’dihﬁbla&b Ak }heﬁ:)ﬂn@el?jﬂ sfaBility &@ﬁtﬁd Bjdﬁfe'sﬂﬂa&;]reglons 8 of the

seconc?{ylpe 1S {glgen ov r‘rﬁgt %%03)9 F{at)lil?)?wnl(ggﬁ%f it C(ce%vlsedab)bpsggq ;rgegratlon of
the bOdyupabllé amrdtoe r¢saiptiof of thehaalmbe&ft lof ossedoimngratien®hihe phi i 1.1,
may be cured by light, ultrasound or heat or of a
h draulic cement,_ which cenent preferably has
plats gerarding e Jigs: i4eand Brhigh raseidesignsd asrdeotat fiplants may be

1mp1arﬁéﬁ/ i the Jivhﬁbgg 8%%@6?_1 tdlr%%t%rz%ﬁééggrpﬂ\ga? of Q%Qﬁra‘?@oo foot because their

shape {ohuhPle ¥ MsSetipl den fhererpiva) Tratierie eyiiey &lobdty achieved

by themmtréace akgiofis 8 hd theisécand tymgilensmaf akbde lﬁﬁiéﬂflﬂm‘ie\dﬂlgely thereby
the surroundi

d
e R TR PR ORSHEF s £ FUARA o
surface hegiansaff thérErst gypietof tiznbbdyspapiok8iabd Yated sfahe pingghrt TTheSuch dental
1mplar{t%1@1ﬂ§fsl;x{ﬁ'@n%é@éa%ﬂbrﬁl %nt-i' veft (ﬁ‘Qh?ﬁggﬂc%ﬁ]l@iﬁrﬁse 2325 %lar?glet% Fifs. 1 to 3.

rimar ity cr
The samgds %lcebfﬁfm tﬂﬁﬁlﬂn% éeségf&dtfgfpﬁlpﬁ%ltﬂtﬂak emotbvémn@yhfal jawbones.
secondary stability mhlch is firstly caused by
part 1.2 and on

seo tion of e.b
ékbf&ﬁ %ﬁg Brturthes te %P?ﬁwﬂfo%fsté% IRl groprdipg tapthe invention
(e.g. dmktel paplarpainipidnt Tor figibaot Hose Gractdicd Jiniptanks @s fixthgadifpSrt plates,

shatt of Wfillif o354 s E3mEREA corfR PRy Pt oy o geigeral implant
part 2. rmmalralcmphmhmrm abmprsgs lthroogit-ofsates aad/oheirrthraugB peenings 11
for mtélﬁgﬁggp&ﬁlp bSnd BsduBin C\@ﬁ’i&ﬂ 36{)?{ ﬁ% gy &Xmg% plése ??Voql the liquefiable

to the primary achi ev

material 3¢ HeRrtedgypisHEIBepPd th% SUERSH 194} ﬂieﬂﬁétﬁlh@ylaﬂwﬂal sl held firmly
by a fricpiad &, 'Tﬁé‘f'ﬁﬂ!; aLgbim tdgBBECHY peﬁﬁh@élﬁﬁap?ﬂn? b&t DDME BRAL 8f the pins

Iﬁmeﬁ8¥§%%gF%?é§?§ﬁﬁgﬁovﬁﬁﬁh rgﬁﬁﬂ$ Egégékgﬁg3of the first

type of the body part 1.2 and later of the pin part

%‘%gessy' %Hd g%l%»@%rha klﬁ? L/%th zﬁldtln o ossc’ g&.‘%‘gﬁ gﬁ‘ %Irsc It' g@%t erg&odiment

nplan
of the jrgplgnt a@h@"@aﬁ@ethﬁ Sn\@pmfi (Tél@l fexatlon lpaativmAted thissingrodiment is for

exampPCeQBrrﬂzéMs%ﬂte?élbto@hé e{hc%rl}ﬁﬁ i 91n§5k g@ﬂ'}hﬁp@'}fpﬁ’ @ﬁ'ﬁpns%ls ?Hfo running

hows a furt prn

over lt%é%ﬂwﬁgvfwl slﬁba .pm/emheolmuetléblg madespl dpefiphﬁﬁlanﬁplaﬁt part 2) is

arrangeldlmﬂt}iié]bo:flme fill XBé plﬂrl39ﬁ‘019&§1 Bn bbl};ﬂ(‘s‘idété %}?yontl@]}i@ s%%é;e (f)fotﬁe anchor.
of artificial_ join

rt at es,
The angli sﬁ%ﬁaﬁﬁﬁmﬁh@wﬁ% S iaplafsnah et il goros 14
which @eloaging rim tensinp beniressghinto @e bﬂ)’hﬁftlﬁ;eabﬁcahﬁpmhafﬂﬁ]g Rl positive-fit
r n-thr.ou
ehor BB B VAT OGP P50 R P HADSE0) M o
by no nfegps B5ca#MIYe pins 12 of the liquefiable material are
inserted projecting beyond the surface of the central

Lpl ant t 1 and held fir
lTHB design gfa Le anchor edges as cutter biad%s simplifies implantation without the use of
a suitable opening in the bone tissue or in an opening which only concerns the cortical bone.




by a friction fit. The pins 12 formtogether the

ripheral inplant part 2, the ends of the pi 8 February 2007
P2042%%8?/€cti ng out of the openi]n‘bs 11 over the surfaces 8

of the second type. Figures 7 and 8 show in a side

view and in cross section an anchor-shaped enbodi nent

oFigvies 9 ang| lArshowmsor firthgr exentphary iembeditriconof théémplant according to
the 1r1$én’616¥1 'a%laﬂe%ﬁ?ﬁeﬂoﬁls@-sﬁ’épeﬁ hirSp ﬁ].')éaecﬂatntdl Slméfa'ht( “ﬁﬁf&”% %xample

formed as. an he anc or as a
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COMPiSRS, Fed falﬁ%}medﬂﬁﬂp%é O twp @ttificiph iooHy Crowe ng W@oqseep@mheral implant
part 2 ténsidi 6t ;ﬁh:@ht ebf pilikd parter 3 Wﬁi@l@fzﬂe%klﬁoﬁgﬂt ﬁrﬂhr@bgh openings in the

ri ral ant a arran
place, 88 ot U3 frg i B, o s dpe S oo g’bglﬁo‘éfisdgéh%%ﬁblmplam
part. the surface of the anchor. The anchor-shaped inplant,
as known such anchor inplants, nmay conprise additional
barbs 14 which on loading in tension are pressed into
t Hee patne disksenidadetsbhpesiujeptab memlaritnef wiich pesaxampte- i ishown in Figs.

9 and 30 %P@ d)S'ﬂQ)nQéY iif g r‘hm TR R aw xg%eamé saq&"i'é Ias gm sh%vcf‘eﬁmtal implants

such bar S or _ Si retenti nmeans

duringrppplicationpf meghanigad |0§‘H“’§f°nt fraplanaticy dl&?@@@; Aafy % lﬁ)t Epwever they
may afgb &@Gﬁnp&hwﬂhhtbltﬁ@ J&Wﬁbh@lﬁbﬁi ihenidaf (lrﬁ]ﬂhﬂtaﬁdﬂedl#é‘éﬁozpfﬁ&' Hg. 10), for

one tissue or eni n
which §RpBRR § PRI SoofisaRoycH AT Hoapsliopblopanpnion
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In an implant according to Figs. 11 and 12 the peripheral implant part is actually created

only when the implant is positioned in the bone tissue, i.e. it is created in situ.

The liquefiable matertal which is provided in the inner space 2’ of the central implant
part may be a thermoplastic material like liquefiable material arranged on the outside of a central

implant part. Advantageously however, it is a polymer or hydraulic cement having thixotropic
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part is actually created only when the inplant is
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l.drraterial of the inplant according rgs. 1
CYlidehay be introduced in the central inplant part 1 by
t he manufacturer or by the surgeon. It is introduced
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peri pheral inplant part consists at |east partly of

the liquefiable material (surface
The cage according to Fig. 13 may be furnished with a central implant part by the

manufaciurer or it may be filled with e.g. bone chips in the operating theatre. It is possible too, to
implant the cage in an empty configuration and furnish it in situ with a central implant part,
wherein a covering element holding the central implant part in place may be positioned and fixed

by ultrasonic welding in situ also.
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implant part 2 is liquefied and pressed into the bone tissue of the vertebrae such anchoring the
implant as shown in Fig. 15C. The sonotrode used for implantation is substannally adapted to the

‘proximal face of the implant.




augnentati on el enent 31 pointw se to the jawbone ridge
32:and bringing the central inplant part | (g8Fe&@eary 2007
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i medi ately after inplantation infiltration of the
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penetrated by regenerating bone tissue. The body 1.4
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Hwamﬁy&ﬁﬂﬂbﬂg in inplantation direction A and fitting

i nto grooves which have to be fornmed in the bone

tissue of the vertebrae. The peripheral inplant part

2 is in the enbodi nent according to Figs. 15 arranged

on the ridges 40 and in the enbodi ment according to

Figs. 16 the material for the peripheral inplant part

i's provided in inner spaces 2' of the central inplant

part 1, which in the region of the ridges 40

conpri ses openings 20. The inplant according to Fig 15

A is pushed with a sonotrode 30 between two suitably

prepared vertebrae as shown in Fig. 15B, wherein the

l'iquefiable material of the peripheral inplant part 2

is liquefied and pressed into the bone tissue of the

vertebrae such anchoring the inplant as shown in Fig.

15C. The sonotrode used for inplantation is

substantially adapted to the proximl face of the

i nplant. P2042PCT/E 17 23 February 2007 The i npl ant

according to Fig. 16A is positioned between two

vertebrae as shown in Fig. 16B, e.g. using a sonotrode

30 bei ng adapted substantially to the proximl face of

the | oad bearing support 1.3 of the central inplant

part 1. Wien the inplant is positioned, oscillation

energy is applied to the |iquefiable nmaterial using a

sonotrode adapted to the proxinal face of the inner

space 2'. Therewith the material is pressed thr.ough

t he openings 20 and into the bone tissue of the

vertebrae. 41 such anchoring the inplant to the

vertebrae, as is shown in Fig. 16C. The inplants

according to Figs 15 and 16 are fixed to the vertebrae

i mediately after inplantation (primary

stabilization). Therefore it is.not necessary to

stabilize the two vertebrae as




known in simlar prior art procedures This nmakes the
inplants particularly suitable for mninmally 23mPeBRiame2007
operations. 23 February 2007 18 CLAIMS An inpl ant
for inplantation in human or aninmal bone tissue or
bone tissue supplenented vdth bone substitute
material, wherein at |east a part of the inplant
surface cones intoCtalfdct with the bone tissue,
characterized in that said part of the inplant
surface confprlses surface regions of a first type and
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| wpditknionaccording to claim1, characterized in that
the clinical function of the surface regions of the

first type, which function is different fromprimry :
sThibimplantaccerding twdaipy |, shuacserizedinithat dgrolinicalrfunction of the surface
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The implant according to claim 1 or 2, characterized in that the liquefiable material is a
material with thermoplastic properties or with thixotropic properties.

The implant according to claim 3, characterized in that the liquefiable material is a
polymer based on lactic acid and/or glycolic acid, a polyhydroxy alkanoate, a
polycaprolactone, a polysacharide, a polypeptide, a polydioxanone, a polyanhydride, a
polyolefin, a polyacrylate, a polymetacrylate, a polycarbonate, a polyamide, a polyester,
a polyurethane, a polysulphone, a polyarylketone, a polyimide, a polyphenyi sulphide, a
liquid crystal polymer, a polyacetal, a halogenated polmer, in particular a halogenated
polyolefin, a polyphenylene sulphide, a polysulphone, or a polyether or a copolymer or
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1.
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13,

14.

material with thernoplastic properties or with
thi xotropic properties. 4. The inplant accordi2d@eb@ary 2007
claim 3, characterized in that the |iquefiable
material is a polynmer based on lactic acid and/or
glycolic aci d, a pol yhydriéxy al kanoate, a

aprolactone a pol ysacharide, a polypeptide, a
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hal pgerated polyolefin, a polyphenyl ene sul phide, a
pol ysul p one or a polyether or a copolyner or 23
February 2007 19 bl ended polymer of the said polymers
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Tthﬁ amplapt aggordipg r%ﬁwnp%rqhma@wp@ insthat the seriral paplant past
cBndiRs 8l [eadt pﬁ'ﬁt)f’éf Amb@)y a rtfi‘etﬁle‘fl@@'I £ cHBInS¢ ndleriaP aRRlpi®or a

or a, co |te mat eri al
composite mat r1

The implant according to one of claims 9 or 10, characterized in that the central implant

part comprises self-cutting or grooving elements.

The implant according to one of claims 9 to 11, characterized in that the central implant
part comprises a load bearing part and a body part having a variable shape.

The implant according to one of claims 9 to 11, characterized in that the central implant

part comprises a load bearing support and a body.

The implant according to claim 13, characterized in that the body comprises a bone

substitute material, bone chips or a gel.
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11. The inplant according to one of clains 9 or 10,
characterized in that the central inplant parR8 February 2007
conprises self-cutting or grooving el enents. 12. The

i mpl ant according to one of clainms 9 to 11,
characterized in that the central inplant part
conprises a load bearing part and a body part having a
vari abl e shape. 13. The inplant according to one of
claims 9 to 11, characterized in that the centra
'rm@hﬁmtm a@afctngqo B of2R6ma1 toof) dhdSteriz8dlinShid e pkrighieehl Bnplant
body npl ant accordlng to claim 13,
eﬁatsgawatqdfsrﬁse% alpadiberting BB R%npri ses a bone
substitute material, bone chips or a gel. 23 February
2007 20 15. The inplant according to one of clainms 1
flbe Buplatiar@odieg foxbdmilh, thasctetinal ip dret theeerdtal inpardpart is a
Qﬁft&nér?ha@ﬂ%‘_h&ﬁ%%lé QLB s Aﬁ%@n@aﬁtﬁtﬁ@ ntate?taﬁ BF bone chips
par t e inplant according to claim1

Eﬁgﬁﬁﬁterlzed in that the central inplant part is a
cont ai ner havi ng perneable walls or consists of a bone

LR AR IS ) R RE 101l Py o o
Jeastjoge h@%ﬁonpnﬁﬂgﬁﬁ0n§@npmnRﬂﬁng at least one fixing
| ocation or at |east one crown part. 18. The inplant

cordin to cl ai characterized.in that i s
Thicpmlen C&tdi%&totfﬁgtuﬂolpelmr%ﬂe%ﬁm 3 1 faoigRed Topan orthopedic
mnﬁmmhn according to one of clains 17 or 18,
characterized in that the inplant is pin- shaped,

| at e- shaped, di sk-shaped or bl ade-shaped. 20. The
Ehwmlmt arcerdmgiimeneras claims 1 ord 8, hirastarzed in thatdhe implawis pin-
kHapéds pRLEhRRAE Hidkhascabn 8latié-Bapsdvo  bone parts or for
fixing a support plate or for serving as a shaft of a
prosthesis for a hip joint, finger joint, knee joint,
Bhe imtpbant ai:eordjrxgitmt:lamﬂ]]& cHenetdriongpd ianfhat aax:ezqmﬂ)pagfor conbeaingtwo

: ﬂrone?iﬂ ﬁ? 01tt e 5rrf8r §er%5 sﬂQﬁ? of J;;gra&ﬂés&q”opé hip

rj Ses on 1% Joner
%Fflp@hgﬂeed‘i’iét w%tgteldermet ein the surface regions
of the second type are arranged in the area of the

ﬂted%?pﬁént according to claim 1, characterized in that the implant has the shape of a
spinal disk and comprises on its lower and upper side at least one ridge, wherein the

- surface regions of the second type are arranged in the area of the ridges.




