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eal techaology ad concems an tmplant o be

The fvvention Heg i

x

implantad iy bone tsswe, which tmplent may be a standardized one being implapted
i @ cavity especially crested or adjusted for the purpose, or an individual fuplant

being tnplanted in an ndividuad booe cavity {e.g dental mmplat, jownt roplany; or g

N

foplant 0 fill & bone defect). The fovention further converns methods for g mﬁuciﬁg

and implanting the suplagt.

Tmplans 1o be implanted fn bone Hasue e psually implanted in bone cavities, which

e

are sspectally creatad for the purpose {o.g. bore or stepped bove) or which are canssd

N

by other clrcimetaness, o.g. awos or degenerative disease. Aconsding 1o state-of-

thevart e such hmplants are cither fited into the cavity by means of coment

o

placed around the mplant, or the shape of the implant is adapted 1o the cavily s
acowrately that, aBler huplantation, as much as possible of the functionally essential
implant sarface & in divect contget with the bone Hssus, For an individual impland

this means that the shape of the tmplawt v Uregniay, i partiondar 18 38 an nregular

N

ol
5

cone withowt vonsistently round cross sections and/or withowt g straight

X

Dental uphaats to be implated in the jaw bone for replacing & natiwrad ootk root and

3

for supporting o.g. an aificlal croewn, an abuiment, & bridge, or & set of dentuares, are

known as standardized tmplants to be oplented o specially produced or gt least

corvespondingly adapted cavities, and alse as individual toplants adjosted o e

dnal voot or alveohas.

shape of an mde

e fnpdanted in specially oreated bores are

e
R

Standardized  deatal tuplas ®

ovlindrical or slightly coniesl, in cssence rotationally symmeteical ping, rosily

o

serews, They are available on the madket o varions sizes and shapes, from which the
dental surgeon chooses the mplant most sulted 0 & specific case. Toplantatton of
 not possible nntil the cavity resulting from the

N

3 oyt ¥ AT NN 3
nial aplant s geverally

Lo
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w3
exiractinn of the nalural root s be sebetitnted bas filled with regenerated bone tissag,

~

Lo e after & walting period of 3 fo 6 moaths following the extraction, Usually the

s ot foaded mumeditely after tmplastation, as the risk 5 too bigh

ceuse the implant to move too much in relation to the bone

fHasue. This would provent & suecessful tnfegration of the fuplant in the bone Hesue
{osseotntegration). In & vest majortty of cases therefore, & part protwuding from the

N

jaw {crown, bridge, ete.) 18 not mounted on the uplant wotld after & further waiting
perisd of 3 o 6 months, Lo not satil the tmplant & folly integrated in the bone tissue
ant velative movements bebween the implent and the bone Haswe cansed by nonmal

{oading no longer exceed 2 physiologically tolerable rangs.

vy witich aee fully integrated @ the

porience shows that sorew-shaped dental i
Imwbone have a stability which i sudficient for normal load sttuations and romaing
wnchanged over & long Sme. Amcuy other %&3;:@& thiv s due o the oplaat be

fivmly anchorsed haterally jun the bone tisape by the thread, which reduces sheanng

ative o the bone tssue and provents mndesirable pressure on the base of e

S

1 well krown that bone s tonds 1o rocede i an podesirable muanner duning the

Sy

¥

walting periesls voentioned above, in which the denfal implaat or jawbone i locally

sot loaded. B s also kuown that relative movements between implant and bone tissue

which do not exesed 2 physiologieally tolerable rauge would siowiate bone

regeneration and therefore sassointegration of the muplagt. For thess reasons there

T

sre @ nunther of atteapts to find ways sud msans for reducing o even eliminating

R NR

e C N, v' &3 P
the watling periads,

{n order to redicr the Sest waiting pavied, Lo the time § takes the cavity canged by

ey

on of the nataral root o 18 with regevcrated bons tissue, a8 wall as to ba

e 834
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is of cowse not fully ossified immediately afle

the conseguences. In the design of conventional sorew im;ﬁi; nis @ great deal of

3
...,

attention Is paid t these prablems, even thon us 8 nomoally

u\n‘p lotedy ossi

discloses a bone implant that is suttable Hor uplantation along an

WO G106

implantation direction pavaliel

1 o an bnplant axds {n g cavity given by & cavity wall

consisting of bone tssus, whersin the nplant comprises & region to be Implanted,
the region further comprising ridge-like protrusions not extending in e plage comman

with the nplant axis and extending af lesst pertly avound the periphery of the
R N X . e o

ingplant, whersin the mplant comgprises surface reglong in a region to be tplanted,

said surfhoe reglons heing created by prossing & Houefiable wmaterial owt of &

porforsted opening.

To swn up, @ can be sadd that of the known bone mmplatts o be inplanted withouwt

1,

cement, the sorew-ahaped implanty are proferable to all other

A

stability, but that they often canuot be used due fo the ipevitable goomet toal

D

& 3

preconditions neoessary for thelr apphication, or at least not without suffering other

disadvantages. Something sindlar gpphies o many othey fmplasts to be mplanted in

TR

hone tssne.

Thas 1 18 the object of the fnvention o crente an mphant Hndividual or standardized)

10 be implanied In bone isue as well a8 methods of production and tnpdantation
1 3

'J..-

thereof. Once fully lontegrated i the bone fissue, the stabdity of the mmplant

K AR SR (LSRRI AR o - A e T
acoarding to the fnvention 3 to at Ieast aately the stability of & sorew-shaped implant
sovewed oo & corrssponding bore. However, primary stability of the nuplant

significantly
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poording to the invention (mmediately fedlowin



Better (in partionlar sgainst torsional loading) than the primary stability of the serew-

shaped implant. Purthenmors, the mplant secording to the vention &

significantly less peometrically lmited thay the soveswshaped Implant. All the same

it 18 to be possible to boplant the hoplant acconding to the invention with per se

known methods and to produce the tmplant with per se known procedures.

.
&5
%
p
sy
o
St
2
s
w
o
fnc o
yoi'$
3
<z
jors
P
3¢
[
f
(47

This objest i3 schieved by the implant asd the wetho

porresponding clums,

The implant sccording to the fovestion 8 defined W claim 1 and & Doplanted

fally parallel 1o an dwplant axis (Lo withour substantial rotation} asd &

comprises o disial end aves facing forward in implantation direetion and » proximal

end srea focaled opposite to the distal end ares slong the boplant axls o ap

ioplanted state, the prosimal end area is positionsd in the rogion of the bone sorface
or possibly protrudes from the bone. The implant surfives between the distal and the
proximal end areas, which surfiees are at Jeast partially dronght into contect with the
bone Hesue on implantation, are squipped with chip-forndog oniting edges. Thess
cotting edges do not oxtend fn 2 common plane with the fmplant agiy, fe, on
implantation, they are not moved in the bone Hasuy paallel to their length but

essentially ot right anples &, and they are facing toward the dinal end avea, Cutting

adges aeonrding to the vention are designed as cuter odges of step-like reductions

of the cross section towards the distal end region, whereln the step-like mductions

§ 83

55

\ 1 BN
antest 1
PR ETENG S

are such that the plant tapers in & Gistal direstion, or e region o be fopd

cosontially oviindrical and the nutting odges preject ont of the eyhadoes] shape and

\
Doty

have distances fow the taplantation axis that deorease w mplaatation divection. In

A A

addition the tuplant comprises & material which i Houefiable by meshanical
vibration, e.g 2 thermoplast, whick waterial &y sitnated v soothoe arens without

outting sdges or i positionsd or pesitionable fn g hollow spage within the taph



wherain the hollow space is conneated to the surfaer sreas without putting edges by

OponIngs.

The implant scoording to the invention e insertad into the bone cavity sobetantially
in the direction of the implant axis, fe. without substential rofation, whersin the
cutttng edges cut nto the bove swriee. Stuitaneously with the lnsertion of
iraplant into the bone cavity the toplant s impioged with mechanical vibration. Thy

Toyiody e gt §
Hashio matoriak

9'/"

cansas the ms.\i‘ni\, materal, fn this case advandageously a thenmop
at polnts of contact with the bone matenial and to be pressed into

> X

< angd poves, or indo struchres i the cavity wall speeifically fashioned

for this purpose, thus belng brouglt nte indeustve contact with the boue swlaee.
3 3 o

Having set again, the Hoguetiable material forms a Hnk between the fmplant and the

0

bone tasus interlocking the two by form it and possibly mateial fit,

Io the case of the hguefiable material belng positionsd v a hollow space of the

geously not applivd o the implent wat

R

implant, the mechandcal vibration s advanta

“ 3,

the fmplant & posttioned i the cavity and thes only to the lguefisble mateiall In

T

se, the quefiable material way be a thernwplastic material or @ thixoetropic,

f';

fhis
partionlate, hydraulic or polvmeric coment, av alte nsed tn ovthopsedics for

anhering implants or o.g. for the infiltvation of dispased collapsed vertebea

pes

The mnplant acvording @ the invention i stabthized n the cavily wunediately alter

the tmplastation by e connection with the bone tssue thropgh the =1v{m*%§*a

o <

solive agamst pressure and tenson {og

g < N

Tateris 3 W herein thiy tabiization 1 s

Annl,

pm'z‘-;i}ei o the imgiam axis) as well ag againgt tovsicna! loading. The aniﬁrz;\g sdges

putting nto the bone tissue during fmplantation also contribute to the auchosiag of
the implant. The anchoring by both the Hauefiable material as well as the cutling

\

sdges 18 particuladdy effective on the lateral walls of the cavity, sueh that the lead on



toularty mportant for dontad

et et ete tewsd ® Semmdiniet ety fre fhe teroanritoan
aemed offeoty lond the buplast sccording fo the invention a primary

% in most cases sufficient to withelund toading inupediately after

ey

fmplantation. The connective structures of thenmoplastic material possess & lesser

X

2 >

clastic modulas than the hone matrix, and o pactionkaer the implant tself, and ther

ability to croep make them particulardy advantageous for absorhing shooky and for

reducing excessive steeas. Thelr elasticity pormits small relative movements batween

ing the bone

windant and bone §

e

e

we, which promote ossenindegration by stinn

tissue partieularly dn the area of the cuttlog edgse. At the saume Hwe these

sennections provent major displacements betwesn tmplant and bone tssue, which

would lead fo the dsruplion of the csseotntegration process.

Hecause the implant sccording to the invention i Implanted essentially without

A4

rolatton (i partivular witheut votation gremter than 3607}, it 13 possible and

> fashion the fmplant fo sueh a maner that s shaps contribates 1 U

REE

B NN D ey AEy T S S T SRt
arsional foroes i the cavity. As is yet o be shown, it is geverthelusy

a

(P

i 3 TS o o e S foo Rady ahadad
gu the buplant according to the invention fe be sndlable for

Sk e

implantation it a cavity with a vound sross section {bove or stepped bore}

If the iup’?a;zi aceording o the invention s an individual tmplant, & will 1 most

& ¥
ave the shape of an :u'\i‘-gtﬁ SR Y md} cons, Le will taper towards s

istal end, and m the case of 8 donw

% 1‘}

d Jfaplant, itwill have o shape belng essentially
adapted to the shape of a natrgd destal root. Such an ndivideal dental Soplant

y the natural root

according to the jovention can, Hke known dental fiy
be implanted immediatsly after extraction of the natural ook, However, contrary o
s palled tooth replica, the implant acoording to

ng the osscointegration phase and for 2 long hume




AENATIN Y

thests implants aceording to the tnvention and such impla

individaal juint pro

S

the repatr of individual bone detects,

shaped reductions m

Jistal end, the cutting cdges ave dmigs}e as

oroes seelion {8 dpes are dimenstoned o relation

to the cavity & such 8 manner that on implastation they cut info the cavity wall and

rernain at least partly lodesd theretn alier tuplautation.

The cutting edzes, o the steps equipped with cutting edges, extend wholly or partly

&

7
G

around the fmplant, essentially perpendiondar or at an angle to the implant axis, au

fo

ol losa thap 8¢ gm. Fig. §) o addition to the cutling edges

N

ihey have a wedge ang

an tmplay designed 88 @ cone 1

seotinn (steps} withont o cutting sotion (wedge angle 997 or mors),

wdfor for stope belng velatively deep, 8 B

Fer stops withowt

foulders in the cavity prioy to wnplantation, 2.8

advanisgeouy o oreale appropriate &
3.

with the aid of 2 tool adapted in shape to the implant. Whether the method with o

A
ES

1
(S

ar o the

’.,4

without pre-shaping of shoulders {n the cavity iz chosen, depends in partiowd

condition of the bome tissue on haad, but slso on the sorgeon and patient. Pro-shaping

of shoulders (their depths belng sbout squal to the depths of the conasponding

bone tsste duning mplantation,

implant steps)

N O
inferior hone

Ones inplanted, the outting edges of the ©
. R tovs &

N N

fodead i the boue desue of the cevity w all, st

SN
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>, an alveohy, i whick ¥ can e tplanted essentially amediately

after oxtraction of the natural oot For the patient this means no wailing

etion and implantation, Farthermeore, thers s no aeed for

Pt

perind hutween R
elaborate moasures for the exact alignent of the dental fplant, and further

parts {ahutment, crosn, etk

In the case of & domtad fmplant adapted o the antural root, the alveoks wall

fargely remaing o tact duing hoplntation as an aves with g densified bone

N

structues and can support the fmplant better than less denss bone tissue

&

farthor removed from the alveslus,

Axs the fmplan {s sufficiently stabilized due o ite anchoring by the lkuelisble
matertal, due o the ponetrstion of the ontting edges nto the bone maten wat,
and dus to its shape preventing rofation m the cavity, i way be loaded
snedintely afler implantilion

inplant aceording to the mvention can be loaded in sasence

Y
A
& dental ¢

A

fmmodistely after truplantation, 1t can be designed sy an entirg tooth with oot

e
¥
b
o

sud crown fn oue piecy. Purther procedures for conplementing the tmplant in

the month of the patient are red necessary.

As the implant ts laterally supportad o the cavity wall by the cutting edges,

pressure furcss upon the tmplat are voupled locally inte the bone Bissue,

MARY

\ )

lending the implant o long-term stability equal to the long-term stability of'a

As the laterd) suoport of the tmplant fn the bone tssue of the cavity wall
PR 3

3

T N g b Yooy oad weeboner T TR g $ %
DEOVEIE, OF &1 a8l reovaniy reducss, 18 1 wnpact oy the

.l

base of the cavity,

~.

3

comphications on the cavily base are avolded, which s pactionlarly important

for dendal implants where the base of the alvecius I8 not squipped for majer

tonding.



- §¥.
= Dine to Joading of the huplant inedistely after tuplantation there 18 no bons

fack of styess

& Suose induced relative moverments between plat and bong Hasue ave

reducsd o & physiclogical vange by the anchoring of the tmplant throogh the

¥

3

angd thus osseohdogration & not only wunlubited bt

Houetfiable mate

faok encewraged
e R AT T an ¥ ey g ¥ O URRAE Y LA >
s The use of & non-resorbable lguefiable matorial enables g strong kng-term
ST TTISY oy "’E‘z R ic‘ § weront vy Bewte Boseny fhed i sweak o et alls €
[UCHWY i).:k\ I LERS i.\}ip 3l Ve Wy Dang PSR Rl 18 weas oy LIS 88 W

regenerate due to iness ar old age.

the production and implastation thereof avs desoribed W wmfi in conneotion with the

following Figs., whereins

Fig. ¥ shows 3 pataral ooth to sectton across the jaw ndgs

Fig. 2 shows ant individual dontal tmplant sccording to the Ivention
replacing the tooth sccording te Fig. 4

Fig. 3 & a lgeral view of & preferred embodinment of the dental implant
geeording o the nvention

Fig. 4 shows thrse cross sections through an individus] deatal tmplant

projucted over cach other {section Hoes A-A, B-B asd OO in

' X

Figs, 54 and SB we axial seotions theongh the ase of a culting edge of an

tplant acvording to the dnventiow
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93
.,
el

3

.18
mentnane § containing collagen fhres by which ched to the abveclus

& )y NS R N o 3 3 SAE ¥ m do
wall 7. The fibves carry the tooth and couple furee o tooth laterally o

the bone tasue. Qo extraction of the tooth, the oth membrane 15 destroyat It doss

T ogeneTaEte.

Fig. 3 shows, in section similar to Fig. 1, an individoal dental tmplant 18 according

St St Soy .3 Soned 3
sted i Fig by being fmplanted

o the mvention, which replaces the tooth 1 thu

the jawbone 3 in iy plwe (mplantation divection or dmplant aas 1L The denta

fed ity form o fhe voot of the teoth 1 and the alveolus wall 7 bt also g crow

portion 12 adapted to the crown 3 of the natural tooth, The dental tuplant 10 s o &

single pece and consists of Htanlumy, whereln the crown portion i3 coated in a

coramic byer (uot showa) and the swifaee of the root pertion 11 may be squipped, &

wally compatible and

o
St
]
%
2
1
Pa)
%
b4

{past locally caseointegrative offtet, or i at least buolog

N

bope-fiendly. Instead of the cvown purtton 12, the dental boplant

ahutment or 2 means Ry mounting an sbubtment, a orowy, 2 brides, or a set of

The voot porton 11 of the denied tmplent 1038 tapering towsrd the distal end and

comprises steps 13, whose onter edges are designed as cutting sdges 14 facing
v the edal e sl 3 Iy a g 53 & T4V
towards the distal ond ¢ and baing lodged v the alveolns wall dueding

implantation. Between the steps 13, the oross section of the
sosentially constat or 18 reduced continuously toward the dis
hetwesn the stepy, the plant i conneted o the bone Hasus of
by the thermoplastic materiael. As slready mentioned above, the
crenfed during wnplantation. By wean
unplant, the thermeplastic maten

poves of the alveplus wall, where # remaing ancl e g, inteclocking
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vonnised with the bose

an be Hguehiad at alll

raaterial andior that the thenmoplastic material ¢

The thermoplastic mateddad iy advamageously selscted and placed upon the buplaat in

such & manner that by application of the mechanical vibraton the eutire .é.r.xgsizmt i
socustieally exeited, Lo, fmotions a8 & resonator, Thus the mechandeal osciilations
are not relevantly abfenvated tside the moplant, W particuley at contact swiaces

material, o within the

between nonsthermoplsiie material asd thermopdas

therrooplastic materdsl, Couseguently the thermoplustie material Hguefies on the

aplant surfaoe, B paeticulas where the energy divectors are In confact with the bone

7

e To ensurs Hitle damping within the thermoplastie waterial, advantageousty &
waterial with an claatic modulus of at least §.3 GPa i selested, In order 10 provest

susrey losy in the bordsy avess hebwesn the hwo matedials the connection of the

ey

3

tharmoplastic material with the nonsthermoplastic material &5 advantageously riged

and has o surface which is as largs a8 possible

x

ing wltasonic encrgy for implantation, the thenmoplestic matenial can be

When v
pressed into the bone tsate during implatation up 0 a depth of abost two trabec ular

chantbers, Lo 1 o depth n the range of sac 82 w0 1 nun. To achieve sueh 2

penetration depth, the thennoplaste 0t an approgeiate
anunt, and the hoplant design B conwe a suffiviently large radial foree between

\

the surface arpas of the thermoplastio naatenial aud the

As evident from Figs 2, 3 and 4, i sddition o the root region 1 the dental puplant

S e

fr 1), or acone IR for mounding an anificial

ot

known From the state~-of-the-art fevhoology.

of

dentures. Nuch constructions sre w
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nto the surface of the jawbone. Below the collar 31 fhere i 1 ving 32 of

thermaplastic material, which is to anchor the fmplant in the outer layer of the
jawbone by liguefyving durlog implantation. In partiontar for older patients, this ring

i &
‘("‘ o By -

s advantageonsty of & noneresorbable thermoplast, so that it Can asstme, m

32 con W

addition to fs anchostng fwction, & function of insulating the bone Hesue such
& &

snhanciog the sutation function of the gums, which may be unable to fit tightly

gronnd the tupiant,

Coilar 31 and ring 32 may be designed to be functivually independent of sach othey
Farthermors, they can be used individually or i combination on standardized dental

non-dental implants for aschoring the toplant v g bone

iaplants as well a3 o

surface and for tghily closing the bone cavily around the implant.

The shape of the buplat sevording to the Inventipn not being that of & clreular

[iod

eylingder or a civoular cone, and in the case of aw lodividual maplant not bewng
rotationally svinmetrical at all, the orientstion of the uplant in the cavity 18 defined

procisely. For this reason it i possible to design the collar 31 not m & plase
perpendicnlar to the implant axis, aud not round (rotattonally bvarable), es shown 5]

Fig. 11, bot adapted to the natural tooth, Le. sboot oval and curving like the naturad

faw ridee {sealloped).

Fig. 12 shows a further waplant acg *t‘i?e’ﬁl‘ig to the tovention, which sgain as an

7

axaraple iy desigued o be a dental implant. The tplant therefors comprisss a oot
soviion 11 with steps 13 equipped at feast partially as cutting edges 14 and i this

2 Yo

; pregect bke seals

case Hmited o parts of the lmplant chrowmforence, so that ta

from the rest of the taplant surfice. These sealy structures may be essentially
1

rectangular or squere, @8 illustraied on the oot portion 11, with edges extending

along the cireumference {lowsr edges), which may be blant or calting, as described



SIS

ahove (Fig. 3 to 7). The same applivs to the cssontially axial edges of the sealy
stracthwss -wh%c}:., i dc}signm} o o, funotion as axially extending furrowing oF

O the right of the oot portion 1, Py 12 shows further exomplary shapes of stepa

3 having sealy shapes. These may comprise e.g. in axial direction concavs {ouwrving
sowsrd contral or Tateral points) or convex {not shown) lower edges, or axial edges

I

leaning at an angle toward the lower edge. In radial divection too, thess lower pdges

and aveas above the lower edeey can e even or convexly or concavely curved, the

(TN S IO SN, WGV RPURIIN: SOOI ST USRS (O SRR \\,Nz‘* il et g & b3
seale” thus being shaped steaight o i the form ola cone or hollow eoue,

It {8 alen possible to provide the root povtion 11 of the individual dental implast in a

por 8¢ known manner with & throngh opeaing 33 or g ploeality thereof. During the
osseoinisgration phase hone tesue grows through such openings.

Figs. 13 and 14 show a further embodiment of an implant scoording to the lnvention

which may be nsed e.g. as dental implant. Fig, 13 presents the implant viewed from

the side, Fig. 14 a8 a sootion at tight angles to the fuplant axis 1 {ssetion Hae XY

3
3

XIV in Fig 13). The implant s sesentially oviindrical aud designed to be toplanied

.

{08 cylindrival bore, On twe sides facing each wher in relution fo the .impiazm NS,
the mplant comptises surface ranges 16 of thevooplastic material M, wherein the
hevoplastic waterial fs stteated i depreasions 48 (heye grooves closed in axald

divection) and protrades frows the swrownding swehee areas 17, On the fmplant

ciroumference betwaen the surface ranges 16 with the thenmoplastic material and

'.'l/

facing the proximal implant ead, there are promuding reglons 41 bearing the cutting

ot

extend essentially transverse to the oplant axis and are distaneed

QRS

coreasing in implanting diroction, as tthustrated

ES

gtting “'igfs fo cutting edge these distances differ by about 0.3 mam

A
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{for dental tplant) so that the iplant can be implanted n a eylindrical cavity (bove)
without prior form adaptation. I other words, the ontting sdgss 14 are designed

such @ manner that each cutting edge changes the cavity wall by vuiting 2 ohip from

Reg

: e

the cavity wall, thus allowing the following cutting sdge 1o sgam eut & ohyp. The

3 4 b, T

distances bhetween the axislly aligned cutting edges, measured at right angles o the

frvphaat axde, may exoesd 0.3 mon Ror plands favger than dentad tniplants.

nted g rotationally tovarand

P
ik
prid

=)
25
7=
<
P
es
o
et

2
,.-4
oot
o

The tmplant acoording to Figs. 13 and |
cavity {oivenlar oylindrical bore} and vei is subilized against tortional loading afler

implantation by its non-rotatable shape, Compared o a serow-shaped tmplant the one
vresented here has the advantage that it can be inplanted i an oxactly predetermined
rotational position and therefore can also bear abutments other than rotationally

trvariant emes, g, & seallopped collar, & crown, sl

For the luplant according to Figs. 13 and 14 8 1 not g condition that the depressions

40 provided for the theomeplestic materigd are axially exiending grooves. These
the

i

)"f',

grovves may iy partionler extend spiaily sueh dmproving the capability of

implasted implant to absorh torsions] forces. I the tmplant acoonding o Figs. 13 and

‘....

14 i to be implated fn g stepped bore or in & cavity with & vone-hke namowing

I R

inner smd, ¥ mury, it addition to the mm‘.‘mg edpes, comprise steps {vot shown)

Thereln depressions 40 and the Hguefisble matarial placed in the depressions may

cottinue gorosy the steps av iustrated n Fig &
g Nt

Fige., 18, 164 and 188 show suother impland sccording to the invention (Mg, 1&

axtal seetion; Fig, 1641 section transverse o the mpland s with section tae XV

KV Fig 16B: side view), which 1s sz 8 dental implant in ossense coresponding

with the implant acconding to Fig. 13, but which comprises 2 hollow space 28 and

A Eadvier N oy oncantiatiu woonnd o oohisohasead mnd cremmestm i1 $
27 heing o.g. cosentislly round or slivshaped sud comecting the hollow
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qr?

26 with the outer swface of the implant. The openings 27 opsn e the

&

480, which compriss . 8 ronghened bottom

adhesion of the HoueGable material. The Hguefiable material M, which in this case

iy be o thenuoplastic or thixotropic material, Is positioned in the hollow apace 28
AT EY oW ri‘ BV i At o oaF ddaet wader 1 :\ A - ‘:5}"}\ %&\m Ag§ 5§
\\;.K\.Ef' Wy O {aurm = \.ﬁ f:? M.h{i\i‘ WM OARG I8 & gast \‘31 {‘? R{\}\ WE WHR JE LRI {3

mechanioad vibration and pressed the »ugiz the openings 27 wto the depressinns $,

These depressions R wall mto which the

hguafied material is pr ot with the cavity

,
%

o

wall, As gvident from Fig 184, the dgp essions 40 can be designed a8 grooves
gyrating around the mplant, This i partiondarly advantageons for an imp&aﬁi witly &
hollow space 26, boeawse the gyrating grooves do not tend to tum the waplant on

&

5.'.?

inplavtation but still, after buplantation stabilizs the taplant better against rofatiog

i the cavigy
The unplant according to Figs. Y oand 168 &y advantageously implanted

without Hauefving the Houefiable material M, Lo & brought into s {inal position &

Boa cusionary ool or PIOSHL o i

with a mechanically covillating clement fe.g. sonotrode of an nitvasonie device). The
implant position i then checked and i necessary slightly adjosted with regard i
depth and rotational position. Ounly then the lanefiable matedal is wmplanged with

mechanical cacillations and pressed agadnet the distal end of the tmplant, whereby

is Houefied and smerges through the opemings 27, Hlling the depressionsy S0 and

§
R ¥

g the surrounding bone tissue, To grant the mplam sufficient stability in

the cavity during said chek and possible adjustment of #3 position, it may be

< o

v oversize the dimensions of the mmplant with regard to the

advantagonus o sught

by i such 8 reanmer that not only the outting edges Indge inte the bone tissue bt

the tmplant is held n the cavity by o preas-iit
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.

2

o
3

eliable material, & sonotrode adjusted to the cross section of

s may be ueed oF a piston 42, which is 2 component of the iaplant
For i?fﬁ‘xii’.ﬁi’i‘:ﬂs the mechanical oseillations into the piston, & sonotrods is positioned on
143 of the piston 42, The piston 42 s designed o penstrate infoe the

hollow soace 26 with increasing Housfaction and displacement of the Bounefigbie
¥ 2 ; ¥

material nal it proxinal end 43 reaches into the opening of the bollow space 26.

The piaton 43 consiste &g, of tanlun and is equipped with a fine-pitch thread $4 1

the region of s proximual end 43, which fine-piteh thread, when pushed e the

hollow space 26 is coldewelded to the wall of the hollow space, If thix consists of

s sealed ughtly,

titaninm also. Thuy the provimal opendag of the
cuarantesing nsulation between the oral cavity and the bone tissne, which tnsulation

o

s vital for & dental foplant, If the HoueSiable material is resorbable, the bone hesu

P

t¢

N
'\’

¢ veplace it after implantation, Le. it will grow inte openings 2 and

hollow space 26, whepein it is all the more iraportant that the hollow space 26 8

tighily sealed from the oral cavity.

Fig, 17 shows {8 an asial section like Fig. 18, 2 piston 42, positioned in the proximal
opening of the hollow space 28 i order to displace the hgus sfiable material. The

x

siston i desigmed in suck & menner that s proximal end 43 reaches the proimal

uplant when sufficient Hounefiable waterial has been pressed out

Mg spenings 27 on to the ewter surfaee of

the fmplant. The proxinwl platon eud 43 hroadened cone-like and the piston 42
consists in this ease of thermoplastic material, g of FEEK, Whaw the edge areund

the proximal opening of the hollow spsce 26 comes i contact with the vsotilating

HEsion

’f'

broadened end of the piston 43, it acts as energy director and vauses

cepitations hy which the thenmoplastio masterial & 1

ER

o}

Tow space 6 and the piston 42, where

oy " ORISR 1 SEPURE S SRRy S
material penetrates bobween the wall of the &y

agaomﬁ pravided, and thus, together with the platon 42,
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Che ntonmediate olevnent 37 advantsgeousty consiste of & matenal {eg. N with

sttonuation (high elastic wodulus) and may be designed in &

cervesponding marmer o made of & comesponding material fn order fo be sble ©
acoustioally adapt the tmplant 10 and the sonotrode 53, This roeans that 1n sddition ©

. o

sotrnde geometry and & speciiic

o~

have & fmetion of goousiic

3

inplagt geometry, the mtormediate

adaptation; §#f may forthermwre carry markers for ovfentation and me wu:r_ing PUTRHOSRS

g implantation; 1ty

,.
:
,M
o
&

inplant and is casily accossible to the surgeon, rendering the tnaplast, pzzm{,a}s by

v osmall dental implant, easier to hamdie, A

e cloment $7 {8 mounted on the implant 19 during production and &

~

dispossd of after implantation. Such ¥t can alvo present a part of the implant

of & transvarent material, it can

&

{f,‘

e intermediate sleoment 52 consist

- transmiiting Ruetion, wherein Hght for lluminating the cavity and

RERS

the tmplant s coupled into the dlement from the sonotrode side.

£t connsntion botween tmpheyt 1 and

Between intermediate slement 2 and sonotrede 33 {or betwesy senotrode and

i a0 wtermediate olement v used), can oy travamit axial oscillation

compenents divected towards the implant, Lo those deiving the implant into the

cavity. Oscillation components drawing the fmpla from the oavity s

<

s shoves that the implantation by means of hatbwaves created

fravandtted. Expe
with the named loose £t connection v advartageous. One reasen for tus 38 proba shly

wy and therefore

the fact that there 38 no pulling-out wotions of the iaplant 1w the
tess frictional heat fe croated bobween cavity wall and foplant. A further advaniage of
the loose it connection fs the fact that &t separates the Implant aconstically from the
senotrode, and from the intermediate element ¥ applioable, and that therefore exgot

g

avoustic huning between exeiting ports aud tuplant bevgmes

tpostant,
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by a gap between implant snd tdermediate

ke o copiliary snd which s supplied with Hauid brmedistely
wefore toplantation. The implant belug toserted in the imermaediste olement and

ards i3 mounted on the sonotrode, and they Hauid, e.g. water, &s applied

(<2

| of the implant and the intermedinte cloment. Due do the

mid spreads between the two parts and bolds them toge

io be tumed o face downwards withont dropping eut of

g further enbodimest of a loose fit connection

Fig. 28 show

hotween an implant according to the nvention 10 and an intermediate elomer

- and the sonotrode, or between the fmplant and the

senotrode). This loose £t comection cosentially comprisss 8 tension ning 34
positioned in aligned axially oversized snap ring grooves 55, one on the moplant 10

and the other one on the cloment $2, wnd consisting of 8 material that

ceight of the implant yet sllows destruction of the ving for separaling

o one skilled fn the art and may be sinnilarly applied to the

ot 52 need ot 8H the whole space

As shown in Fig. 20, the mtermediste eles

tabla

botween sonotrode 83 and implant 10 I sy comprise openings or other sw

partly hollow structures.

Fig, 21 Hlustrates the method of producing 8 dental tmplant 10 according to the

imvention, This mothod essentially conprisss three steps, all of which ace based on
S R 7me N0 E I D, SN N
per se known methods, These steps ane
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The step of producing the implant is advantageously performed by a CAM-Systen
{computer aided machining), which w supplied with the data from the dat
processing stepn In this siep a prefminary muplant 8 p*s)da ced £ from aw

3

appropriaie tianiom blank e.g by milling, guinding, or eleotre erosion. From this the
osssointeprative surface areas are croated by appropriate surface freatment and parts
of thermoplastic material are mounted (by latching, ghilng, molding, ultrasound,

£ic.}, resuliing In the covpleted taplant 180,

a~ >

The ntermediate sloment 32 and the provessing wol or tools 57 for the prepavation

of the alveolns wall are produced in essontially the same way a8 the preliminary

tha

Fig, 32 dhwstrates the method for implanting & dental wuplant according o the

invention, whersin the Hlustrated tmplant 10 comprises in addition to a voof portion

11 equipped according to the invention also a crown portien 12, whersin both
portions are adapted to the shape of s aaturs] tooth to be sabstituted. The root portion

11 of the Hlustrated implant 10 conyprises steps 13 with cutting edges 14 and surface

LSRG

ranges 18 of o thermoplastic material and i appropriate, axially extending forrowing

or tapping geometries {not ustrated),

23

The alvecius 37 is cleansd and curetted prior to iroplantation with the aid of ey

455

ool driven by wivasound (ot ilustrated). I the stresa on the bone tissue caused by

““a‘
i

Hrecily hoplanted in the alveolus §

divoot froplantation is toderable, the upi

N o ¥ o
s qtrsss on the bons

{the

o
m

thus prepared {embodiment Husteated on the kel of Fig. &
tissue 15 1o be kept low, the alveolns 57 is prepared with the processing ool 58

creating shoulders 13 in the alveohis wall 7 which correspond to the steps 13 of the

¥

wnplant {embodiment with psm»\mi abveoius 37 Ulustrated on the vight of Fig. 22}

Por this preparation a processing tool 38 adapted to the root portion 1 hudredoeed



SR8
i the alveo The croes ssclivay of the processing tood 38 should theretn be
af the maplant, I necessary,

cach ool 1 shightly taeker

The alvechus & also prepared with corrssponding tools 1 the bnplast 8 not

ndividually adapted to the alveolus bt a suitabde, though stendardized tmplant 8 4o

&4/

b psed,

X

i the alveclus by appropriate lapping.

arg excited by mechanieal oscilations, prefevably
aitrasonnd, and we ® mnmrcms‘ay guided min the abveclus, I necossary the

¢ abrasive mediom, which medium 8

pressed through an opening on the distsl end of the tool to between tool and alveoiny

g

wall, and which mediug also serves to cavey off fingmentad bone waterial.

tes

The fropland 10 1 placed in the cleaned or sppropriately movessed alveshus {37 or

STy The st s impinged with mechanical oscillations, m pamd&““ wltrasound,
advantageonsty durng such placement of the uplent into the alvenlus. OF eovrse it
i adsn possitde o place the maplant m the alveohis by use of & hamuering ool fust

G U SRR o
seith ultrasound,

and than o g

aplant comprises & crown partion 12, i is advantageous to use an
imtermediate clament 52 which v adapted to this crown pertion, U the mplant
comprisss ondy 8 root portion with an oxsentially Sat proximal surfsoe or & standard
comtruction, it is possible o also wse an intormodiate cloment 52, but #t i possible

also fo wse zolely an appropriste standard sonetrode. By adapting the length and

K b & &



PG4 BIWE

N
- 30

geornetry of the sonotrods, angd W applicable the mlsrmediate olewent, the scowtic

sxottation of the implant can be optivaized. For hoproved handling, the sonotrode or
the intermediate elanent 32 may be equipped by suitable measures, suely as furn fit

or material it or by appiving vaowa, o support the Hok to the mplant {sey aleo

Figa, 19 and 20 and corvesponding pavis of the description).

7
-
e
s
b3
&
f,
Gat
.
o
m
17
,,«
o
Pl
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=
£
i
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I the root portion of the maplant only repressnts the mechaniv
the eorresponding natural vool bud the natwral rootl has been wholly extracted, the

parts of the alveolas not to be seoupied x the implant are advag @mui v filled with

v
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s
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e
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¢ bone roplacoment material before in i

granules ax wed for sugmentations,

{ usly the lmplant s i od as quickdy as possible, e immediately
Advantageousiy the implant i tnplaated wickdy ay poasible, Lo tnmediately

e exdraction of the tooth to be suhettinied,

Of course, it 1e also possible to oreate a cavity and prepare it for an implantation of
3 ce of the awho one

3 " vl f sow edagoe bt vy W
the mplant according o the vvention ax deseribed above, i a place of the jawt

where there is o alvenlus or where a former alveotos is filled with regenerated bone

££]

tissus, The

7

hape of such 3 cavity and the corresponding implant can be adinsted o
the bone stuctre, which can be mossured hke an slveolus eg by computer

tomograpdy.

?rig‘s& 23A to 23¢C Mlustrate hoplantation of g joint preatheais whose shaft s egnipped
1yt the pvention. Fig. 234 shows a cross section through the bone 68 with

the epiphyacal area 6001, the metaphyseal aren §0.7 and the daphyseal srea 6003, In

witich the shafl of the jownt prosthesis & 0 be fplanted, whereln this shall may be

aw fndrvidual implant specially produced for implantation tn the spectfic bone or g
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suitable standardized implant, Fig. 238 shows the procossing nstrument 58 {also m

&

cross sechion), whose shape essentially coducides with the shape of the implagt, and

ick serves 0 oreste of process the cavity 63 in the bone o Fig, 230 shows the

dodat prosthesis 10 to be tmplated in the cavity 83 viewed from the side. The shall i

P

shaped a an wreguday cone and comprises steps 13 with cutting edges 14, surfhes

ranges 16 of a thenmoplastic matenal situated between the cutting edges, and axially

N

extending farrowing o tapping structates 21 Gibs),

Starting owt frow the bone geomelry ascertained by means of OF ar MR, ih\

prosthesiy 10 and fhe processing tood 88 e selected or produced o oxsentially

U
&

St
o
fes
2’*

&

same manmer as deseribed for the dental tmplant in connection with Fig. 21, Therein

the tmpdant 10 and the cavity 62 ave planed soch that implant anchoring by means

of the outting edgey 14 and the vibs 21 13 located i the spiphysesd and metaphyasesd

arsas. The swiace ranges 16 of the thermoplaatic material are placed st polnis

R

sxposed 1o increased tensife and shearing stregs, Therewith ¥ beconws poasible o
reduce bony dislocations which are not Brvouradle for osseolntegration or to reduee
to an aneritteal level bone olongation v the contact area between tnplant and bone.

I crenting the cavity the et opening can be produced by standard Justrpments. &t

o

feant for the last cleavance atep the processing ool 38 adapted to the shape of the
iplangt is ased in ouder to adiust the shape of the cavity 82 sufficiently to that of the

wpianst 1

Figs, 34A to 2480 dlustrate the repaty of 2 bone defect rosulting from the removal of a

bone tamoar with an fmplan d{?ri.?{.’si‘{}ii‘}g o the wvention 10, whick mplagt & @

x

bridge the defect Fig. 244 shows, in section, the bong 85 with the fumoeur 66, Fig

R

fey

248 shows, i seption, the bone 66 to be remwved {excision) and the povessing tond

Lo N N

38 1o be used at leust for the completion of the cavity 62, Frg. 24C shows, 1o seatios,

the completed eavity 62 and the boplant 1 o be toplanted dn the cavity, which

23
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