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TOOTH | MPLANT BACKGROUND OF THE I NVENTION  The invention
relates to a dental inplant with single- or nmultiple
roots, shaped according to the tooth socket or dental
root with protruding macro retentions 5 for i medi ate and
del ayed tooth replacenent. The established nethods of
pl aci ng dental inplants is drilling an inplant hole into

t he bone, inserting T m@\@&o the prepared cavity
r

by tappi ng and/ or screw ng i cat ed

rotation-s t | engt hs and
di aneters %lmég‘@%m 5@3{@2@%5 (ggmsod 18 The
nmethod with preforned rotationally symetric inplants
Tlmmwenbon mlnatesutn acdﬁ;]é&l inipdant with sergle-sotamiltifly reetssitapbe
eved g ongraence of the tooth socket and the
aqcef ngdat r§0€ tal 19ptsvidlh PratsRding agrogetsations

eri ssa since the incongruence of
fo?ﬁ@rﬁegige (%e?yetd ° %d $%i cated rotation- symretric
npl ant does not_al | ow for pri rrarémtS stability.

Thmsftebléﬁl@di meﬂ@daﬁ)féﬂ%ng égetarl smplatyis drding @t implaniiolat
d d .. extract
o0 P B TRE Bt B Mot SRS

s PB4 Bl 258 ARiRE,

lehgﬂlsdin‘éltcﬁﬁﬁﬁt&ﬁ rédiBredgsviend %erﬂs HehBASPBEiodPr ovi ded wi th
grooves 20 and flnally fixed into thé bone with

B R4 g i By 8RS RS onc i

cds@ﬁ’ hHidre Wrfrhary SSHiGi: cﬁﬁ’{dttb@%hl@i/éd Hhd ¥ %@ccﬁ@é@éﬂdé StVipe

he entire ro0t surface. Another possible techniq

tmbds socletdarid tHdSrdtationI¥pmnietfid 3infillantA IurwhchiScadbs 51rélt2§ o6
A is a preforned, custom manufact.ured, .conical, rotation-
healingeperiad issneqgrsary, @npgrlgemcongmeélce (sxftthp teafh. socket to the

te noloy |£g%§é]%2%gﬁggr§$gn% Bn&(%) rPort Qvogor”f)%rrrra?rgzt

stab111ty, :T herefore it is an advantage to design the dental implant according

éﬁdf’QOngueht to the individual extraction socket.

Prior ‘German Pat. No. DE 101 09 118 A disclosed an individually tailored
tooth?implarr_t based on an ieX'éct impression of the extracted tooth, enlarged
about ‘twice the distance of the periodontal ligament, provided with grooves

and finally fixed into the bone with press-ﬁt.-

Prior WO Pat. No. 88/ 03391 disclosed a slightly enlarged root analogue press
fit technology implant with undercut cavities, dlstrlbuted equally over the

entrre 100t surface

Another p0531b1e techmque described in US Pat. No. 5 ,603,616 A und US
5 427 ,526 Ais a preformed custom—manufactured comcal rotation-
symmetrlc shghtly enlarged smgle root press fit technology 1mp1ant

reﬂecting a ma]o‘r portlon of_ the root. The retention elements are uniformly
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- 2 - distributed around the inplant surface to provide a
screw | i ke nmechani smwhen the inplant is rotated in the
al veol ar bone. Prior German Pat. No. DE 41 00636 A
descri bes a root shaped inplant produced by copy mlling
wi t hout any details on the-design of the inplant 5
surface. German Pat. No. DE 195 13 881 descri bes a nethod

SRR R SR 5 e B
R L S SR SR
PR B O bl Bl 38 Sk Bt
I A

séffaédentical replica with special treatnments e.g.
et chi ng, sandbl ast, hydroxyapatite coverage and/or drill

iR Tt RN DRE1 115 RB L BGhBRE A g Y e AR Sralpnt by
db Bﬁﬁg e WEldih chi W& ?eh%dﬁﬂi i 11520y ﬁié%&xl%ﬁfé HonNEbritakt
t hat I et ogs ab él1 for

‘Teason all thes e not est I she _
sé@itn hes £ humbesbf vetandMer, equidigtahily kpaed, AbndyrRatb-khapséd
of dental 20 inplants till now rotation-symetric

cavipleant s are the state of technique, when i mmediate tooth
repl acenent with a dental inplant is provided.

USESGRING) ON £ STHEDS OMRNFhOMn exadt repiRakstt thansktrmeid ¥iom,

the inplant surface with protruding macro retentions,
neadacigresnfrommperiovsl metah oreetramichthralgheaIspecibb simtamprocess

provi di a reprqduci bl e and shorter healing period. For

orbRtisr ddberene ang IREONHES GABORLBEIE - r et ri ot od o
special regions to allow 5 for a non-traumatic

UsS Pati Noe biSa2 0070048440 Ac describes macidentcdlheplita ovigh gpecial
vari able quantity and/or quality of the surrounding

trepfragnts . iehingx sandblasiehydroxuapatiye coxerage |and/er drill holes

l.nportant to.know that t anat of the tooth socket
o(fglﬁes}ngy nbf':urifqﬁentvc\)lr H?B?%Vegfeb%rat‘ﬁ’@%mﬁone on the inner -and
outer side of the alveolar ridge and mainly spongy bone
between the roots and around the tip :

None of the above mentioned patents using root replicas were clinically
sufficiently successful and for that reason all these methods are not
established for routine clinical use. Due to the failures of these kinds of dental
implants till now rotation-symmetric implants are the state of technique, when

immediate tooth replacement with a dental implant is provided.

DESCRIPTION OF THE INVENTION

The aim of the invention is the production of an individual non rotation-

symmetric implant by copying the original tooth or an impression of the tooth
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10 of the roots. Cortical bone covering the root is very
thin with no or few bl ood vessel and prone to fracture
and pressure induced resorption. In contrast, spongy bone
has an excell ent bl ood supphy and can be conpressed to a
certain degree with |ocal fractures causing m ni mal
trauma only, containing a | ot of bone norphogenic protein
sapket end Imodidyings theginaplbay sufadd witngrathelitig held tetehBons,
eriod. For that reason the invention describes an
cqusEIgnenlyi apingmel r ravme recitle ralveolar ohord eaht proyidingt lay
restri.cted to surface areas next to spongy al veol ar bone,
re\m'ﬁ)ci l@tﬁr?nrfiles(fp&?ﬁ SARZPEHPY in the interdental space
between the roots. The upper and especially the |ower jaw
Fof that reases macregsteptionscnust betrestrictatstoXpenial eegians Lo allow
fregvi ons Wth ggon X bone and ]Ia? direction of the tooth
Yot PRYTLrUMAL s%% PIRtegration: Ry g¥rcHy rgsReeting the strongly

j t he. L;t udi nal bending,force
vaRHIE AR i d B 5 BRI i RindiGR A ChERe pey to the
infSlans WirFa@If iseﬁnﬂg&té_r{t% RIS eheft 'thE Ghbfn de@ godtﬂ SobRL"

cortical "bone of the alveolar ridge as 1 nduce y mMacro
comsigs tafothsn ilaydrbi of semizhl befe asethe Mindt! S @ARS! dé Yof the

enl arged 25 dental inplant dianmeters for press-fit
alyeelan 5idggyanst mapalyspongpitbanedbeswiecnlithé ooate andrarognd tip tipt

of i doblo tartiFacamis seDiToe %‘ééé*ﬁsg%;%%%h yé%{tﬁ%iéégf@&”&:a%ﬁd
Vel BRAMERE 5 HacRle R ARSIt Hb RIS ST
SHRRIG Butechdsial SaeAtnPdoll QOPSty ARt B5hBRIsYeLARLLIS

e preventing bone fract and pressur
dégree wids boqa ifravtwres tdhasinpi mitined ataubenenlyayentaédts bt of
i mpl ant_ failures. Conversely to the technical state of
bengmerphogenic prigieimand icelds, sangusing pefaveuralio anf shotti lealing
cortical bone fits without any pressure by using the sane
P?rﬁ%é’ant 'size, or even better slightly reduced inplant.
_size, preventing even'the slightest pressure to the thin
Fen thatcrgasemibe |inyentionvdesaibiest amtimpiant with protruding: macro

retention elements strictly restricted to surface areas next to spongy alveolar

bone, which can be found regularly in the interdental space between the roots.
The iippe‘f and 'es’peicvi'ally the lower jaw withstands stress of macro retentions
more -'easily-_in regions with spongy bone and in direction of the tooth row that
is to say in the intérdental' space, ‘COrteSponding to the Iongitudi’riaﬂ bending
force resistance of the bone, ,és_’peciauy’ of the lower jaw. Pr’jéssilré, applied in
transverse direction towards the t.hin;cortical" bone of the alveolar fidge; as
induced by macro retentions in this sensitive afea, br also ‘generally enlarged
dental implant diameters for iore’s-s-ﬁt technology’ or inadvertent mechanical

force during implant insertion, leads to bone fracture and/or pressure induced
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10 nmust not be added next to the thin cortical bone to
avoid fracture and pressure induced bone resorption by
all means. In contrast to the state of technol ogy the

i mpl ant body is under no cifcunstances enl arged, neither
equal |y nor unequally over the entire bone- inplant
surface to avoid bone resorption by pressure to the

uf & cgﬂéﬁtgx%ﬁ%ﬂq}f the tﬁlﬁ%{%@gﬁ ;Jégpeﬁgflg bn tﬁ@ 'oﬁteg :sﬁ%f thi

tec no ogy pressure e ual

upﬁéﬂa&ﬁllbwar@ms audimg@ml@@ds to inplant IOSS because of
e regular conical formof natural roots conbined with

T@E? § Tiiofo FACHSGR MR GRG e 6By DM iV LIERSA04 and
Fﬂhitﬁlgo?rlhﬁEy idbiRG! Wﬁﬂb %’éberﬁinge Bbh@ Fdchlte ZhdSpresQire

respectlve y are taken by e.g. inpressions, |aser
irshmedi bogne cesqpptien oHrthegr thin ybuaral rhetmiec layes ocearsieg iimpdantg
or other techniques and nodified with nmacro retentions

faiturps.t henviesplyoto the tophiiaal stegelathe Refctlee dmplanti ¥7e aade
S B, 1l A B BB B bl el S
shifigSim a}ﬁar‘llt ST e€%§ fqe&éﬁ %ﬂ%h@ir REh TR @%{1?%%' 'prdVenitihg

mal nt ned mai n ocall macr o re

eﬁ@rm@lﬁ@%H stoﬁfe)ésﬁ’@%gﬁleb@ﬁl? covhiat IboRe SagéraNihif fdertitths
i mpl ant during the early healing period,” preventing that

musé notrpé addedyeexst tbdabe thiAfdoeticdl tonarno avorkfractore amc psassm'e

induced bone resorption by all means.

In contrast to the state of technology the implant body is under no
circumstances enlarged, neither equally nor unequally over the entire bone-
implant surface to avoid bone resorption by pressure to the entire surface at
the same time point. This press fit technology with pressure distributed
equally over the entire implant surface, leads to implant loss because of the
regular conical form of natural roots combined with pressure induced bone

resorption all over the implant surface at the same time.

According to the invention the geometry of the extracted tooth or extraction
socket respectively are taken by e.g. impressions, laser scanning, computer
tomography, magnetic resonance imaging or other techniques and modified
with macro retentions with the help of a computer program. Macro retentions
are protrusions from the implant surface into the area of the extraction socket
of at least 0.08 mm, preferably at least 0.4 mm. The ever essential primary
stability is maintained mainly by localized macro retentions, compressing
only spongy bone, which are stabilising the implant during the early healing

period, preventing that the implant gets lost. After implant insertion pressure
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i nduced resorption takes place in the region of the macro
retentions caused by renodelling of the adjacent bone. In
parall el the bone can heal to the inplant surface in al
t he regi ons where no macro.getenti ons are preforned
directly, without any prior pressure induced resorption
~always delaying 5 osseointegration. The splitting of
induté¢ resorptiemtakey pheehiarths regiand e hidgo paehneis tRRES byO
econdary stability call ed osseointegration w thout

t he

rmeimg obdke adiacent bers. dagaralleddhe bore caphieaito thiedmyilant
of. t he ent .i nvenﬁi on is the production of a dental

Slfrﬁa&ealﬂt ‘%ﬁﬁ% RCSION3 SYNCER NP Mmagto pstentaons are prefenmed duectdy,

cty et t [ al 10 inplant .and bo .

ngﬁ?gctdngzt ?)g enPéﬁgS'?%'pl ﬁ@%’gﬁat TERRHAL aarlg‘lgy%e@fﬁ%ﬁ' ng

ogsB6IMedratien! TAB Sspdittih i ot Bealibbe
bone q%al ity and pauan%:Hfzdlgiﬁg&?ﬁgaglagf@fg%}%?ﬁ%@g?&alIl%talhe

pereodsi émtsatol theadedmatarygsthbilite scalfedTres@in®eeRidrORgithout

. i ntaining essential primary stability for

ingalanbloss apd/ar vaplessantranearsomtiobone resorption and even
fracture of the thin cortical bone layers. 15 Macro

Thetiamtoif tins presenteinsentionis the preictidico Lo aémal ith®Iaht which is
anal ogue inplant safely in place during the healing

n¢fe PR 2aexacs agplicarofsthe rootepylextractits dogkbnoml det edlaximal

. C ession of exclusively the spongy bone to pronote

“‘i‘@g%a%%(’%%&mn@% %Bid%t“éérlﬁ"tﬂl%m tbﬁe/ earieg alse speckel gpacipn

fol deoe rahQr essure hnduced resorptjon ..

ref Gtk rioltf TRl R R GIR 7 R IEE g B Rty

aith 389 diFRSSmM! | jigticketay Pk resSur

R necd s LARMIRS (Y EhstE fofdPhefing 8RR B macro

retattemisi oataimicg cesseitéalt pinere atatilith €of skéSintesidtasne aafl
the root replica, adjacent -to bone. Mcro retentions are

Preventieg bpye esemiesandeverhfrapues ef thedthimpomical berelayets.
Zr02 (Y-TZP Tetragonal Zirkonia Polycristal, Yttrium

Meicedirkieneidhs and disustial £01keas ethe ogHibgSs fodtl aflloghdNifplAR

pin. The 25 surface is therefore treated with pul sed

safelyt incplage diring’ the bealigiperiodravxeast for s#k o aighti weeks by

particles blasts wth 1 to 3 bar pressure in the size of
108%‘?@9%9&?5?1%9%“ relyeivgbe theospongy bors e premistepeapid and

seRlifS to%gé&ﬁf‘;e%mﬁ(;h;torﬁe all®Breas’ -%ith strain less fit, where no prior

pressure induced resorption takes pléce.; In all regions of -pressure,

oss_eointegration is delayed, due to prior pressure induced bone resorption.

Contrary to the macro retentions, micro retentions‘_ cover the entire surface of
the root replica adjacent to bone. Micro retentions are created by sandblast of
the preferred ir'ni)larﬁ material.‘er_O2' (Y-TZP Tetragbnal Zirkonia Polyeristal;
Yttrium stdBilizéd) :and have a surface i'oughhess 6f-40 pm to 70 pm. The
surface ‘is theréf()fe_ treated with pulsed partiCulér blast e.g. Aluminiumoxid-
or Zirconoxid particles blasts With_- 1 to 3 ‘bar pressure in the size of

gppr_oxirnately 250 pm between 0.1 to }0.5; séconds_ per blasted area, in the non
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sintered material, creating an average roughness of 50D m
to 70 1.tm The inplant is subsequently sintered. The
nunber of macro retentions depends on the anatom cal
circunstances e.g. 5 posit%pn of the root (upper-, |ower
jaw, front-, premolar-, or ‘nolar region, single-, or
multi rooted, and length of the root). In single rooted
. ; o ' 8 i R o
st R s e i Rl RS OF SOTTF Sk N
in&?m§qgSﬁp§%@kgn§§ﬁn@£§yation above the root surface is
nimal Iy 0.08 Tmor better 0.1 mm and preferably greater
than 0.4 mm 10 When applying macro retentions with
di fferent heights in one inplant, the height can increase
starting fromthe first, macro retention, next to the apex
TheonBhrng! PRETBRIANS Seapadsen HeaTialieal AP RSEREES C.2.
ckown, ~i.n order to_avoi n ce a e
PR of B dbOE by Bler DB RORE BRIl O Holhf rbgon.
sih&le€ Ur' Mg | . IRSHhglb obidd tEERYbARE N
sihEles r OG AR AGINAR f 1 L) TMthalltobied thAbet
2 bnd 8 temiost c8poUgHadroteteptions oin bg desigasd.lEld beighrefthiesa
of the papilla. On the contrary, the inplant diameter is
refengfomsalthat isetucey e bighSstrelavetionnaljovier thee sests ausfags, is
1.5 avoi d press i nduced resarption and fracture
meimale R8T et bR anmngad prefessily erviey ,tﬂ%R 0% yomm:
ost,. ln. gener entd e . er | S
WAG o Vi B, ne PG, STERLFAR: FRRARE i 3pe Tyl 768
hé\}?ﬁﬁ AL MG eadd s HRIM 4 YRsCHALH TEBALGH reke td ANERbERN
th regard to single rooted teeth preferably | ongish
folmeviag rthé eohicah shapecot tieatoed towatdsnhietardivnalin dirderctoi awoid n
the bony interdental root areas preferably next to_the
amhinghesesgray atamage/tbithe tenthisonketrat ghe tigng poigé of énsestion.. No
gui dance.. Thi s avoi d 25 agglicatio ess

vv'hl I of pr ur.e io
MEREo Fefentions are Rlacgdnen {he £apt bpxhin e %npsr 5ip implant
| nGuc b ' : t [ y
SRS a8 ot Biicc Ty Mg AYEALAEE PRef Worly PrERAKpE”
ufstMici A 8dsidiP BF tﬁé‘pés?lllﬁ.i OROR @iy, theanRat a5
the possibility of dislocation during insertion. Another
pesfarablyresducedl Hyh6.05nren tto onmm, shnedessanyobyfl.3 nemi topheoid

at the_ apex, ) ) .
pressure induced resorption and fracture of the thin cortical bone layer,

respectively, at any cost. In general, macro retentions can be larger in cases

with more spongy bone and/or if the spongy bone is less dense.

In an alternative embodiment of the invention with regard to single rooted
teeth preferably longish macro retentions are created in longitudinal direction
in the bony interdental root areas preferably next to the thicker
palatinal/lingual bony regions to serve as guidance. This will avoid
application of pressure to the thin cortical bone buccal, leading to pressure-

induced bone resorption and even fracture and dislocation in buccal direction
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preferably by 0 3 nmto 1 mmin order to avoid

conpression of the bone 5 around the apex of the inplant,

| eading to pressure in extraction direction on the

i mpl ant |ater on. BRI EF DESERI PTI ON OF THE DRAW NGS 10

FI G laxi al cross section of the human upper jaw in the

m ddl e of the roots (according to an axial conputed .
of thesynglp rgotedanplant0d @ igcinseniodf. I niudtitdotéd tdeie thedgeitomew

in section I1-11 according to FIG1 FIG 3section of a
ayeststthe pessibilify i idislaeation derng insetteen.ding to 15FIG 1 FIG

.4a prenolar - buccal view FIG .5root-anal ogue inplant in
Aaother @artwalimiehhof tie investidh Mshiirtdhigy 6ftheSiBIEntARdhEBHES

retention - buccal view FIO.6prenolar of figure 4 -
preiereblyehy 0.3 vinewted Fim. iti opdearto aoid redimpyessoortlof. the idanie

tenti .in the interdental space - interdental
argpiag, the 6pSR e dmplant, Iepeing onpleashre i exErapo KHgtion one
thlifHpTat 1afd Bn.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1  axial cross section of the human upper jaw in the middle of the
roots (according to an axial .c:oinputed tomography scan)
FIG.2  section of a tooth in the upper jaw in section II-II according to
FIG1

FIG.3  section of a tooth in the_uppe;r jaw in section III-IIT according to

FIG4 a ;Sremdlar - bucéal_view A | | ,

FIGS réét-é.nalo‘gue implant in accordance with the invention with crown

_ | stump émd macro reténtion — buccal view

FIG.6 premolar of figure 4 — interdental view

FIG.7  implant according to FIG.5 with macro retentions in the interdental

- space — interdental view - o . -

FIG.S gyiihdriéai titan—impla.n_ty ‘c_orfespc‘)hdi:ng: to | the State of the
technoldgy B B _ o | o

FIG.§ sb:me_‘examples for- the 'arrahgénﬂént of ‘macro _feténtibris on the

o implam _

FIG. 10 a-h jcross section schematic of various forms of macro retentions

FIG.11 an..enﬁbodiment‘ of thi; invention with extended root and

FIG.12  an embodiment of the invention with discrete macro retentions.
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technol ogy FI0.9sonme exanples for the arrangenent of
macro retentions on the 25inplant FIG 10 a - h cross -
section schematic of various forns of nacro retentions
FIG 11 an enbodi nent of tl*ke invention with extended root
and FI G 12 an enbodi nent of°the invention with discrete
macro retentions. - 8 - DESCRI PTI ON OF THE DRAW NGS .

FIG1 illust rﬁﬁgﬁﬂpﬁﬁﬁ:m ﬂ)R%WTNGSOUt er side is

referred to as buccal e inner side as palatinal. 101
indicates a cylindrical inplant corresponding to 5 the
state of the technol ogy, leading to clearly visible gaps
and i ncongruences narked as 102 causi ng bone resorption
FInd iHusteases ahuprainrmpper gawbtheiouger sideisreiargdato assbunsel, the

inﬁé%fﬁf’ "oh %ﬂ%ﬁﬂibﬁ%d?{%és°?fw§fi§s§8§§i£@%§? Coesstuitaa s
t .
thp S Drap I RIG? T diBe 15 RATES, Vil B alkfidbnrugnts

ma A 1102008:sFRVIS6iRe R30tioRi dhd ROk ©F ispdiignd non

bea:ri nlg., corti cal IayeL t he uppler part of the root
TR bibk PRV s P B BbomSHb Pl ofofec Pind el w1622
aﬂ@tsg?ﬁﬁgf ngﬁ bharkbd Ofs lFlb@. llf e rsgymﬂ% BdrROEd éx‘ferﬁé@c%%'the

pal ection, clearly sh the very thin

intgidlohtab lsphanend aveind velower bies @fithe robusg spicididg dn ahe
the root. ' o

lower jaw. In contrast, the compact bone covers as a thin, non compressible
and non load bearing, cortical layer the upper part of the root palatinal,

lingual, extra thin buccal and labial.

FIG.2 illustrates a cross section along the line of intersection II-II of FIG.1
through a tooth in bucco - palatinal direction, clearly showing the very thin

cortical bone layer covering the outer (buccal) face of the root.

FIG.3 shows a cross section in the row of teeth according to intersection line
III-IIT of FIG.1. Spongy bone (103) extends in the interdental space. The
invention describes macro retentions (107) in the area of spongy bone,
preferably in the interdental space, where enough spongy bone is always
present. In order to reach primary stability, selective macro retentions in
spongy bone are sufficient. The areas kept free of macro retentions and
preferably of implant diameter reduction according to the invention are

marked in the figures as 110. 105 denotes the maxillary sinus.

FIG.4 shows the buccal view of a human tooth and FIG.5 a corresponding
implant with a crown stump (106) and macro retentions (107) according to the

invention. FIG.6 shows an interdental view of the same premolar. The
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FI G 3 shows a cross section in the row of teeth according
to intersection line of FIG 1. Spongy bone (103)
extends in the interdental space. The invention describes
macro retentions (107) in the area of spongy bone,
preferably in the interdental space, where enough spongy
bone is always 20 present. In order to reach primary
restaation i(198) bethweehitie roaisrandr b eplit 0fshd foctRARGY fPORELInAhe
sufficient. The areas kept free of macro retentions and
mm¢@ﬂb&ddﬂ99bﬁlﬂnmmandlu&ﬂﬁb6er reduction according to the
invention are marked in the figures as 110. 105 denotes
FIhG itmstratear u ajrfusgonﬂihg finphayact Sididt €6 ahe Vin@¥ht9dn. 8T his
human tooth and FIG 5 a corresponding 25 inplant with a
viemoshoves ulqarl(ymeeroareﬂentacmmnrtmenterdﬂﬁal dfice aidgothe ageaso
t he |nv2nt|on G 6 shoms an i nterdent al VIeM/Of t he

keptfzes, of Fapero, retmtlons and preﬁeraéﬂymfnmmeey disenster reduetion
th it of t t th
oebfie s IR Rbop ard mar e i Bechlen¥Be 608 “ric 7

illustrates a correspondi ng inplant accor d| ng to the
In erapesisen torthesempadingiescerding Lty theanventien diG.®showa an.

imlapl S B AE B1ERRAE of S rechglos Phishui Riptigronapmetric,
v@ﬁ%ﬁé&ﬁlﬁcﬁg{ﬁ*%%} Igla&tberelteh\fﬁﬂs' on are marked in the

I'gures as 1 ari1'son t he enbodi ment accordi ng

ng? 85 g1 A &wﬁ&%@tﬁm e oRiBseed ro e in Bgures

st SREAEEI oAk 85 TREN S LGS eee(g%ptaés»r 1
bSdiﬁl\MBO \ fd PR Q]rlg kid® of gﬁoﬁlﬁﬁbﬁt@del Bfe' ggs Lﬁﬂmﬁééo

be use ‘in mrr ge except tor 10 b
spikes) ciept, mn’gangulmi off raﬁmerdgl&heﬁgmlar &Jri wti%hl%u'e "Khese macro
undul at ed, spikes, teeth, rectangular or rounded,
rqwntmwaarbe of pae ipieteawiththe seplantray addedrantotise oaplang iof
one: |ecevv| the i Iant or added qnto the inplant, in
thi% Gai s Prafee Exe%r S QEmahiingg Mac m@gtw%cqa@ be

IR B VI L, i AR

heer P8l th ltidae. t
r andom y d?g?ﬁrgﬂglglg%ﬂglefgﬁz 1%%) Ih 11hﬂ% hséf:f E?% (gggagﬁo

distrvimuied OFI@AA, bla3)adapt ed by neans of conputer aided.

The herein described inventiohican be édapted by means of computer aided
design and compdter aided mahufa’etuﬂng ‘with an already existing ‘or slightly
modiﬁed software kin a way that -missing parts of the root (e.g. status.post root
resectlon) can be restored, so that the or1g1na1 space in the tooth socket is
ﬁlled By the same token tooth anomalies can be corrected and the root. form
adapted to facﬂltate implantation: super numerous and significantly curved
roots can be partlally or completely omitted or stra1ghtened Bifurcated roots

with a, small bony septum can be partlally or completely fused (FIG.3, 111)
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20 design and conputer aided manufacturing with an

al ready existing or slightly nodified software in a way
that mssing parts of the root (e.g. status post root
resection) can be restoredqoso that the original space in
the tooth socket is filled. "By the sane token tooth
anomal i es can be corrected and the root form adapted to

o o i on: el i Car

aft@esdtBhof SR B\ Bt SR it e R LB R ATl aib Y

osédmb @it eltkd m&isvsmédited roots with a small bony septum
can be partially or conpletely fused (FIG 3, 111) - 10 -

TRL tC?{élIIjlé(gFO?lC é\nf tﬁ% g[qlpfé%tté RE &\n Cc%ﬁpﬁag}eeveft’?cmdsggims, as are

pr e ression or conputer al
kiR U Siethe- stIiéeoP e echine b g@/f, d Q.esdré‘ﬁ' @iéad, dnhée & 8fer
can have various forns, as are khown fromthe state of

cdriee crewhrsaimp\andeglged e semwiteldr aanhectione rAcoordimgt terth® state
cone, crown stunp and gl ued or screwed connections.

ofneebneliogy the conredciiontketween thaaplogl body: apd throetovghcan be
. bet. n,the i ant. body .and t he cr.own can.be.in . hei
in iHEC QPO E b TR oY SeReEE- ImplAnRE Rt B ior Ao el thp
oA OB HeLan oPBLEDOR. ulfih S of eckting
aldewe Foht ergedintepatior eithodtNingalse futttiohahddad. 0B tHenotHee
ot her 10 hand, 1 n cases with good bone quality the crown
haat) ihecabescenitht goachbonemhality thenedvat ednybafixed to rthe amiplant
.insertion according to early inplant |oading protocols.
inmediately a pitet simplani dpsprien ups@rdingmte ngarkn tanlant dﬂ@i&ﬂg
from,the state of technol ogy, preferably Zr02. It has to

POt conpat i bl e and non resorbabl e. 15 The surface of
the inplant in the bone connection area has to be

The depplad can wipctured Heoms taaly enaferiab knawnoggmpiie state of
dpl t t chi ted with d tit
ePiete ot 600l fos i B Blodiartif e o gshbable.
ThEshpe AP AT S DO LALRGF RAPRACH B8 e
abTaRE! foVihkYstat¥Wifl techdtR6 gy BRSahgblasy@EcHin®@fd/or coated with

hydroxyapatite (roughness corresponds to micro retentions). Growth factors

and/or stem cells can also be applied to the implant in order to enhance
growth of bone and gingival respectively. While there has been described
what is believed to be the preferred embodiment of the present invention,
further modification of the surface of the implant or regarding crown

technology may be made thereto without departing from the spirit of the

invention.

An important aspect of the invention is the possibility to deepen the tooth
socket in cases with periodontal lesions or short roots in order to lengthen the
implant in longitudinal direction in the axis of the tooth. This leads to an

increase of the surface and improved stability (FIG.11, 12). In these instances



10

15

20 what is believed to be the preferred enbodi nent of the
present invention, further nodification of the surface of
the inplant or regarding crown technol ogy may be made
thereto without departing friomthe spirit of the

i nvention. An inportant aspect of the invention is the
possibility to deepen the tooth 25 socket in cases with
thee dpafabrimplanteeomsists cof shorot replits dnd arddindrizal eagt (EN)
t he i nptspant inJongitudinal direction in the axis of the
exXigBding thaapex of dae impiant icosiespending to Hee driled bolagntending

IRl ahid it FIG 11, 12). In these instances the
tﬂgew mm??or?gtbgﬁfkectdﬁ@%?ge)%?feé' root replica and a

C Li ndri cal part (114) extending the apex of the inplant
FE% FeBIsGHRIiTeignEeNS Kandhe rided Koithe extendeidpart lof thatimpdant

O el B SRS i 50 S Bl
: R [ I b d h
B8 eSO 1y SR S S P

qadlity eandeeaitity Mbhé erds8 &ebOHE ofWRE koot é{@&s?%lg%ﬁ %}éoal%éqg}ral

cross section of the root extension can a e ov
ohhaee amy othendorrhpbegaube tlaeifaplane is nptarntrdvedbietapped eod
ut tapped into place. 10 Another aspect of the invention
P¥&€+t he prevention of gingival and/or bony pockets in
multi rooted teeth with parodontitis. In these cases the
bi furcation or trifurcation can be extended towards the
apical direction after resection of adequate septal bone
AbBHG: 11%. fication
AP UET podd BT th pnfagichets RS Prclentioh b6 ghilfy i fdibE Hohg
pagkaetd it yhyiti irootedotestnwithcarbdomtitdy, ThhRede®s8dthé@BHurcation
‘creating. correspondi ng nmacro retentions on the inplant.
opBdfjrcationican bm@endaﬁ twwards the aipiced aliteetion rdtep gosectontd]

é&é@é&nstep\@gltb%ng?ﬂ& E,ef le Bt T ons |

Another possivbility- is the mddiﬁcatidh of the tooth socket dependiﬁg on the

bone quality and quantity prior to 'ﬁlénufaéturing' of the irhi)]aht and Créétihg

{:orresponding macro retentions on the implant body
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protruding fromthe inplant surface into the al veolar
bone (107, 113, 5116), characterized that those macro
retentions (107, 113, 116), are limted to surface areas
of the inplant next to spongy and thick bone. 2. A tooth
socket - anal ogue dental inplant with macro retentions ’
protruding fromthe inplant surface into the al veol ar
7, 113, 116), characterized that those macro

retentions (107, 113, 116), are 10limted to surface
areas in the interdental space and in case of term na
teeth toward the bone at the end of the tooth row 3. A
dental inmplant as clained in claim1l and 2 characteri,zed

elthér tooth osackgt-enalegny deetabl eplpat Withe Mg alrstentions
n dehroir iR i e mpliettiont 19 BF ayeotabdie ffty, 113*
i gnd 1S hotEEAfiAs BRE ot heRk, (RnlibA B E13.7LED, B

t oot fimifed 0 sieficlaréd¥Ifans implagk atxEe spdngPyndfihickdoms. 1
to 4 with macro retentions (107) characterized for the

2521, g S SENELRS B OMERE L, St 8

or r %i‘d)t’f'&ﬂiﬁg’fr(_brﬁ thaSepMritsurRue 8@ ®daeeollr bonél€ruAI113,
inplant as clained in"any claiml1l to 5 with macro -.

r et eltlbynchafdctdrizédl Matcthasaoaro zettnhipns (67 s1ihgl bb), are
numer ous strai ght or waved protrusions with a small - -
sur f iseited toasurface pgeas inthe dnigrdenglsprceand inFasered tegpingl

| ocated, in the.interdental e next to the
pal att‘?e?ﬁglt‘?‘fvﬁ t@ﬁﬁ’%‘&"’glﬁ%eﬁgfﬁ’@ B8O dent al i npl ant
as defined in any of clains 1 to 7 characterized w th
macr d\ rdentslt ineplentops laigmeghin claiax 1j and @ shgractesizad (gither
el evatj.on.protruding oyer .the inplant, surfa j nt o, t'he, .
1 vedplowilsexegy Alte alvrolsy Rena qupcs dmawal pglatngl fitheo
1 mﬂr@@@ar@&%‘?%’eﬁ@ﬁédﬁ&@cf.er ably at least nore than 0.2 mm
4. A dental implant as claimed in any of claims 1 to 3 characterized with

macro retentions (107) orientated in right angles to the longit(idinal

axis of the extracted tooth.

5. A dental implant as claimed in any of claims 1 to 4 with macro
retentions (107) characterized for the profile of which any kind of
protrusion is eligible e.g. undulated, rectangular, triangular, spikes,

teeth, or reticular, in case with rounded edges.

6. A dental implant as claimed in any claim 1 to 5 with macro retentions
(113, 116) characterized by consisting of numerous straight or waved

protrusions with a small surface area.

7. A dental implant as defined in any of claims 1 to 6 in single rooted

teeth characterized with at least one, preferably two macro retentions
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A dental inplant as defined in clains 1 or 2 _
characterized with a dianmeter reduction of the inplant by
st andi ng back behind the alveolar bone in the root area
of 0.05to 1.0 mm if applipable up to 1 5 nm buccal
and/or pal atinal/lingual. A process for the production of
a dental inplant as defined in any of clains 1 to 9, in
whi chndergitudinalegys of tid ottohichieelin thalh @ﬁtbﬁimﬁekl@pace next to
det erym nes the shape of the inplant, ichis

char éﬁ%@?‘% @aﬁbpgﬁﬁm%goméﬂwb@memi ons onto the inplant

surface and if applicable reducing the dianmeter in the

aBea Avfdentad implent 24 definedds ahgroftdiginly ddvITtdt@vacdérized with
dental inplant as defined in any of claims 1 to 8, in_
whi cAndge retentiofsppf cabieightn dhati &dto tsayt thes bighest elevation

Sﬁéfk?é%ﬁé@t@}e@qﬁg i %&@%@é@%}ﬁeﬁ%&%ﬁ Bote s,
or oy BRI 08 Jiky Rfe g, 1 2uR BR300 Aaty e freably =

and/ dgast noretham0mihie i npl ant is manufactured of Zr02,
whi ch surface is treated with pul sed particul ar bl ast

L1 i d- of 7 .d particles in the size
of ¥ g5 ST RSN 2 Yol G itgs ' € sToratalasgh B e,
bl a5 ldtdingfop FedbtioRMAR idipin? by SedtRliAE btk Pl tnd Bivighi’
pressure creating an average roughness o pmt o
gm Boeeiinpthanbot areaubfegdent | Y) sinlt @rfhlicable up to 1.5 mm

buccal and/or palatinal/lingual.

10. A process for the production of a dental implant as defined in aﬁy of
claims 1 to -'9, in which the - if applicable modified- tooth socket
’dete’rniines the shape of the impla'nt, which is characterized by adding
macro retentions onto the ‘ir'nplar'it surface and if applicable reducing
the diarmeter in the area of the foot E | |

11. A process for the pro&uétioﬁ; of a dentéi implaht as defined in any of
claims 1 fd g, in- which the - if applicable modified- tooth socket
determines fhe shape (Sf the implant, which is characterized by adding
macro réténtions onto the implant surface, preferably by gluing.

12. A prbcess for the production of a dental irrip‘iént as deﬁned in claims
10 and/or 11, in whidh the irﬁp’lant is maﬁufactured of ZrO2, which
surface is treated wit_hj buls_e'd particular blast e.g. Aluminiumoxid- or
Zircdnoxid_'particles’in the size of approximately 250 um between 0.1
to 0.5 "s,ec'on'ds_ per blasted area in the non sintered material with 1 to 3
bar f)r'essurev‘ creating an aver-age roughness of 5000 um to 70 pm."The

implant is sﬁbsequently sintered. -



