10

15

20

25

TOOTH | MPLANT BACKGROUND OF THE | NVENTI ON 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 imediate
and del ayed tooth replacenent. The established nethods of
pl acing dental inplants is drilling an inplant hole into

t he bone, inserting Tb@ﬂmh@t’%o the prepared cavity
. Prefa

by tappi ng and/or screwng ricated
rotation-symef L. t ' , lengths
and di anetepgﬁ‘ég%un#mggfﬁﬁmg}éﬁgsperi od. 10
The nmethod with preformed rotationally synmmetric inplants
Thivwention welatesitn a desalsnyiantewishisingle- et mbltiple yoatarshapede

aché'éeved gue t inﬁongraence of the tooth socket and the
accgrding da the rsogkety derital Toptsuith proigedingjpagrogefsagions

| i eri.ofd i s necgssa since the incongruence of
fo? ﬁ@eg%?iﬁ aggc éqyetdoo repydéi Wi cat ed
rotatjon-symetric jnplant does. not allow for primary 15

The agipblished matiods o placing deatal suplantaiednlinges igivlapichole

o kol T SRl RO B ARSI RS Yo
/ PRSH | : h i b

ch%\%g{ 'Zﬁ?g%it%flﬁgtrgg\s{ g%ﬁ%&*ﬁ%@&f ﬁéncélglg&t gl gﬂ?la g’eﬂrﬁg arged”’

leaBMstanidvdig@etdrs rél ittt erafwddie healihgperibal | i ganent,
provided with grooves 20 and finally fixed into the bone

TH} o 3 bleforlfiod fyriordity eyifimelR iR’ AP 3ahcn
cdseP vitltre }ﬁrﬁﬁaﬁ%ﬁlﬁi‘ﬁw cﬁﬁYdttBeeééhiQi(&I HhO ¥ ek ilce stie
the entire root surtface.  Anot her possible techni que

todés coclet darich thdSrdation-Ngmnietfio AinglantA lanshchiScas2d fiistd2 boma 6
A is a preforned, custom manufact.ured, conical, rotation-
heplingeperiad issneqgrsary, since thg thoongmpence sdtthe teeth-socket to the

technol ogy inmplant reflecti a [or portion of the
PLeGGPTICHAG ToPLIoT DMBEEHor P aRe SRS gidh i for pmary

stability. Therefore 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?implaht 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 préss—ﬁt.-

Prior WO Pat. No. 88/ 03391 disclosed a slightly enlarged root analogue press
fit te‘chné)logy implant with undercut cavities, distributed equally over the
eﬁtire root surface. | | | . |

Anéther possible technique described in US Pat. No. 5,603,616 A und US
5',4'_27,526 A is a preforrAried,b 'cu'stbinv—mar'iufac‘tlife’d, ‘éohica:ll., rotéxtion—
syfnrﬁetric,' slightly enlarged sin’gle'. root press-fit téchnolog;f iﬁpiaﬁt

feﬂécting a majof portion of the root. The retention elements are uniformly
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-2- distributed around the inplant surface to provide a
screw | i ke nmechanism when 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 thout any details on the-design of the inplant 5
surface. German Pat. No. DE 195 13 881 descri bes a nethod

SR R AP B i
Sﬁg%%%g%@%g%ﬁ? aelg_géﬂfgbggé‘.g;'t}’ iﬁf"cﬁg’ 4 187 608
R Do P ol S 1S S Bl dmpe
ofRERS8 2 BbY i ol e BhefE | HRAETEn A e dmplant

s@gs6d i bes an identical replica with special treatnents
et chi ng, sandbl ast, hydroxyapatite coverage and/ or

e.g.
i1l I I hpl apt surface for . oved, bone
Cinep JERO\BE1 G 12881 SR6 @00 RS eplireinilhd SRt 36,
- T ; 1 £ I f a r
ohRhg e a0 Mt el UELSILL MISGAERS o ihle
sé@itn hes £ humbesbf vetandMer, equidigtahily kpaed, AbndyrRatb-khapséd
of dental 20 inplants till now rotation-symetric
cavigpleant s are the state of technique, when imediate:

tooth replacement with a dental inplant is provided.
UEBRING! ON £ 8THE08 birdéthOin 28 adh eeplicd off thiehextradytdoth,

is the production of an individual non rotation-
nsaymfactured fropl petousymetappr wgranie throwghnalspediat binter process
i npressi on of the tooth -3- socket and nodifying the
fm'%tgﬁﬁ dBrenge an ingroprths plBPRYMSHEX 0 r et enti ons,
causing only mnimal trauma to the al veol ar bone and
U8 dai.dNogUs 2005/0048440 A describes an identical replica with special

treatments e.g. etching, sandblast, hydroxyapatite coverage and/or drill holes

of the implant surface for improved bone adherence.

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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reproduci bl e and shorter healing period. For that reason
macro retentions nust be restricted to special regions to
allow 5 for a non-traumati c osseointegration by strictly
respecting the strongly vani.able quantity and/or quality
of the surroundi ng al veol ar bone next to the inplant
surface. It is inportant to know that the anatony of the

sacket hnd ankéifyingothei snslant stiface vdthepmotaidis® mdcealreteatengn
the inner and outer side of the alveolar riacige and
C3ging yorlyonpinimehetraemaedn the alvecler ahanar anchdprovidingp a

10 of .1he roots. rtical .bone covering the root is very
repﬁ??ﬁuﬁ{éﬁnﬁgs%ﬁef%lﬁ‘?%ﬁmo&essel and prone to fracture

and pressure induced resorption. In contrast, spongy
Fejothat reasonmastedrteaitions nuwsd bsupstrigteshtd spmoidbeegionpteshed

to a certain ee. wth.local fractures causing m ni nal

.d
far, g, Hﬁnéfﬂlﬁ}?at&"be %Fmréu‘i’%t byt strigty e reppeefifeg) che c strongly
i , i f b d, short
VBARHE Rl 8541 uSISHOF A St QUBHF BRI AREERbx to he
irdglﬂﬁﬁf blagsc Tt iSRhAGYtark th rkrf?fg@&ﬁéi%@ iR of e EUth Hcket
el enents strlctly restricted to surface reas.. next 0

capisig ofathie dhyers dooerticahibohie cain the ifinshd oatdradily dfMthe
the, interdental space between the roots.: The upper and
alyeplag irglgeyandhmainwerpongy buinehatands the rects anfl aracnd the tip

o BB 3 B b SRS Bon o
' ding.tp t | i tudinal

A S R0

sﬂdﬂg@fbdn%VhasF@{n%&:‘é[l@n@lﬁl%fl%gg%@/ %n%cf ?zﬁlz%g?@ggfysﬁ&f{d dﬁ’ Bertain

towards the thin cortica _ _ veolar ridge as
dégrde oeith bycalecactureetcansingnaidimal tatinfeosly! icwBtadiifg.a Rt of

al so generally enlarged 25 dental inplant dianmeters for
benemorpheganic prifebygnd cells ansering rt favevtebie and shorriwaling

du(réds'ng i mpl ant insertion, |eads to bone fracture and/or
PYI¥sure induced -4 -unaesthetic resorption of the thin

bone | ayer especially on the outer side:of the upper and
Fofat jeasen dhel invention. deserthes an implant 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 upper 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, especially of the lower jaw. Pressure applied in
transverse direction towards the thin cortical bone of the alveolar fidge’, as
induced by macro retentions in this sensitive afea, or also ‘generally enlarged
dental implant diameters for press-fit technology’ or inadvertent mechanical

force during implant insertion, leads to bone fracture and/or pressure induced
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These macro retentions applied only next to spongy bone
have i ncreased. and |onger lasting primary stability
whil e preventing bone fracture and pressure 5 induced
bone resorption of the thin,buccal bone |ayer causing
implant failures. Conversely to the technical state of
the art, the inplant size and shape next to the thin
[ : e

o ] e e B o A SR ot the

upﬁalaamlos\ieigawﬁa@&ﬁﬁplaﬁMos@yen the slightest pressure to
the thin cortical bone |ayer. Macro retentions 10 nust

T;ﬁgge ?‘gic%jg& e 2 ietdh&llg MeRt @cg (E)é]érfﬁ b&@ﬁa&eoir%)};&g?? and

racture and pressure 1 nduced e Tesorption

lomRRRdasting pAMaFRStabiltyt Wileiefeing B6RE FHRAMel R prRbast

body is under no circunstances enlarged, neither equally
imbrced nbopm| reyorptien  ofighenthim ebuneak -baneplayer causirar dmpdant
avoi d bone resorption by pressure to the entire surface

falures Cpaversely 1 the jrabnical Wats of thesart; the deplantogye windn
S0 B U R S SR B S Bud 6y P b e
e e L e e

elbre te@RBghteBEprefGi@ertdi the théh cBeidal\Wnki 1afer IMa&@OrSRértionaf
the extracted tooth or extraction 20 socket respectively

narsé nothke added rext. toithp tissiootisal Hoasdo asomhiractyre swdrprassure
.tonography, nmagnetic_resonance inmaging or other
niﬁ&%amgé'\éemg%gwﬂléaeaw-t h macro retentions with the
hel p of a conputer program Macro retentions are o
Ipr contrest otws the ostateheofi tquhaniogyurthacempland hddy ds eanddr moe
extraction socket of at |east 0.08 preferably at
cireugistapcas glargeth nejider eqyally ingr lmeqnn;ﬂby oysr sheysnfire honer

. naj i ned i_nl I lized '

B colify T NPyt B S5Ot biERuEs 48 2he Are sufacary
_ PG . _ _ P TE

(et T R, TS Prely I wochBploRs” WAt pPE SR Qb

eqBally RYUE Bk ERBRrRiplant sakak, MeRBol iplagt IRgiRBaRe bhthe
nacro retentions caused by
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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renodel | i ng of the adjacent bone. In parallel the bone
can heal to the inplant surface in all the regions where
no macro retentions are preformed directly, wthout any
prior pressure induced resogption always del aying 5
osseoi ntegration. The splitting of different healing
. mechani sms _and healing periods |eads to the secondary
inguaéd résoyptoan takes pdaeoinrthe gegivh @f thé hueud retembméaused by
and 1{; umgl easant bone resorption. The aimof the present
rﬁ‘mﬂ@z n% Q1 the paiacentobrns:. ilo parglled thie hoae cambeahto thieiintplart
net onl exact replica of the root or extraction socket
stfposott HILTRSAFEIonD THRSE A1 THRED ERSFBlieRecproBumen danetly
i nt a rrj SO ,al _macre retentions .
wgttﬁrBPfé‘t Ia);ls’re?ﬁfggt i hgé? S arlllg o(%f/i e TGORH | YR a1 1519YIRRq
oshdBiMtédritioANThe fk%li@ﬂiﬁ% IFediFreff a&alihg' Bechhi%ht BHAM ling
| oad bearing forces of macro retentTons malntaining
pasedsniéals poi ther pesdratiry i stubflity edkeoiRbRINREIALEARithout
. preventing bone resorption and even fracture of the thin
inplant loss and/es unplessant bamengsomptioat ent i ons are essenti al
to keep the conical root anal ogue inplant safely in
The ame ofitiné peeseieintention s theprodudion 686 Hehtal inghMant WhedHOR!
weeks: by |ocalized conpression of exclusively the
nefpeRlyy apexast t isphicarmft the apotdonrextrastonrcksts éoiget agazimain

.on all eas Wwith straip less fit, where no_prior,
“’Eﬁ%&éﬁ?‘g IE’Pﬂa GOBtRCE Suba implay thptgearries glsq speciadinaao.
S pntearation i el ayed;,.due to prior
rent RIS HERY s DR P BRI By e oy ek ey
RO diRFent b &FDIN i h | TGl
e e B Bl ool Be A (Br G T
reterépinsdmayntaarinp | exséntidf]l piiberprsedbititye dor raskedthte@pates and
Zr02 . (Y-TZP Tetragonal Zi rkonia Polycristal, ‘Y{trium
PreVeRiing beay resempticrvandesen fracwre ofitherthirscarfticaDbome layerg0
gm The 25 surface is therefore treated with pul sed
Maard ireténdond| @6t esseftial Atld! KeBp UhiBXEstricalr rc?ét?@&i]@éxhé"_irﬂ lant
particles blasts with | to 3 bar pressure in the si zg of
sedplyr s plage edurings thep hedlengperiod .at 1east (b .six ec ariglst weeks by
‘blasted area;.in ,%he_ non 6 o _ _ :
localized” compression of exclusively the spongy boné to promote rapid’ and

secure -osseointegration on all areas  with strain less fit, where no prior
pressure induced resorption takes place. 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 50" m
to 70 m The inplant is subsequently sintered. The
nunber of macro retentions depends on the anatom cal
circunstances e.g. 5 posntd on of the root (upper-, |ower
jaw, front-, prenolar-, nol ar region, single-, or
multi rooted, and Iength of the root). In single rooted

t e r
GRS et forhl FRRRSEST LTI R0 N
nﬁrglaﬁt%sﬁ Iﬁbg@ygﬁn&ggvatl on above the root surface IS

nimal |y 08 mm or better 0.1 nmmand preferably greater

than 0.4 mm 10 When applying nmacro retentions with
different heights in one inplant, the height can

i ncre tartln from &élrst macro retention next-to
eh@mag mpqum ‘m}quﬁ epericen thepnatongic RECHBSENES B ds
e Cr

d
oo 551t BRI RO R Tk At BRAREETpY ofRRaEERA,
e AT A

2 and 81 ﬁﬂmb@t cBRo ngnadmrretentlene oan bg desigaed.t Tisd heigheoftheson
of the papilla. On the contrary, the inplant dianeter is

remmmsamhqx isetucsey the bighsstmelavetionnaljovief thee sests ausfags, is
avoi d ressure indu rptio d fr cture
mgHimay DEnEb (i DO b haniThgad Prefeeaioaeot i 04

WRH, e DAL e RGO, PHE RIFRBR: ARREE i Sl 2fES

h%lﬁﬁﬁ cAE MG eadd st FOnAhd RsteHae Baefm@ﬁ nresue td ANSAbERN

regard to single rooted teeth preferably |ongis

folmeviag rthé eohicah Sh? ecof theatoad towatdsnihiet ardivnalin drdexrctor evoid
in the bony interdental root areas preferably next to the

anmummessmldamagaltmthﬁ@mh sbekst atdhe sime poing of rsezidon. No
gui dance.. Thi s

avoid 25 applicatjon of press
MARES TeiPRLieRY @r%mﬁaosén@i &qpt ¢ BPa i 5’8 ¥r e(ﬁmpiant

AL o R S ga%ftsr e e
ulbstigicl feesdsidPBf thepapillhi ORCHRCLIneRi, ﬂleqn@ﬂ@ﬁtoammeter is

preferably reduced by 0.05 mm to 1 mm, if necessary by 1.5 mm to avoid

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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averts the possibility of dislocation during insertion.
Anot her enbodi nent of the invention is shortening of the
i mpl ant at the apex, preferably by 0.3 nhmto 1 mmin
order to avoid conpression.ef. the bone 5 around the apex
of the inplant, leading to pressure in extraction
direction on the inplant |ater on. BRI EF DESCRI PTI ON OF
offtHe sRArdIGSdlithfHuG durtng Alsertions $n sadtitcted teetlh ehearmomy
upper JaW|n the mddle of the roots (according to an
‘é?)FF sdhe porpbtlity af shelgeatimy dedaginsert@m® section of a tooth

in the upper jaw in section II-11 according. to FIG1 .
ARbthe3 eatnidimenodf thet ipobhtidm id fiRd of 81 infplaMcitithe apex,
[11-111 according to 15 FIG1 FIG 4 a prenolar - buccal

prgiferaby b 0.3onmatallogun innptdenttoi avoad contaesstomiof ithe Hmne
r)[&?on W t h cro fe,a and nmacro retention - buccal

afwea/ @Pex 9f dhe igp plast, aﬁ togpressuie dp gxfegtion disgction on
El: according to FIGS5 with macro retentions in

t eﬁl*ﬁpiant@t&g%ba space - interdental view FIG 8
cylindrical titan-inplant corresponding to the state of
the technology FIG 9 sone exanples for the arrangenent
of macro r BRIBH DESCGRIRTION &F THE PRAWIRGY a - h cross
section schematic of various forns of macro retentions
FIG 11 an enbodi nent of the invention with extended root

and FI G 12 an enbodi ment. of the invention with discrete
Fifid o ASIALATPSHSCCtQN e UmATONPDST FHE InFhpyislie of the

roots (according to an axial .computed tomography scan)

FIG.2 sect1on of a tooth in the “upper jaw in section II-II according to
FIG. 1 N
FIG3 sectlon of a tooth in the upper jaw in sectlon HI-TI accordlng to
| _l FIGI |

FIG4 apremolar buccal v1ew} A ) ,

FIGS root-a.nalogue 1mp1ant in accordance with the invention with crown
stump and macro retention — buccal view

FIG.6 premolar of figure 4 — interdental view

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

| v space — 1nterdental view - o . ‘

FIG.8 cyhndrlcal tltan—lmplant correspondmg‘ lto the state of the
technology | - ‘ " _ o |

FIG.§ some examples for the arrangement of ‘macro retent1ons on the
1mp1ant .

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

FIG.11 an..en'abodiment‘ of the invention with extended root and

FIG.12  an embodiment of the invention with discrete macro retentions.



10

15

20

25

FIG1 illustrates a human upper jaw, the outer side.is
referred to as buccal, the inner side as palatinal. 101
indicates a cylindrical inplant corresponding to b5:the
state of the technol ogy, Ig@ding to clearly visible gaps
and i ncongruences nmarked a@s 102 causi ng bone resorption
and a lack of primary stability. The bone jaw is not .

uni form but Egg@ﬁﬁé@Né?mnged wth 104
ed as

and spongy bone mar . e spongy bone is
extended in the interdental space and around the | ower
parts of the roots, especially in the 10 lower jaw. In
contrast, the conpact bone covers as_a thin, non »
Fi§ahpHestsites @ humand upper jaudthseaitérride soefareed to astarccahdhe

oSS B S B o
08 s N GRS GO b A i hEPIEReR

m4féed és{‘f)@f %a(]:agiri(‘%’ﬁéﬂecn%o B dridVlack Qf Prinistylbsbiltf. er

Eucca f hthe root. FIG 3 shows a cfoss séction .in
. teeth. dj tQ ipt i L i
The Beh&fa? i SRR iBRe0 0 Bsids PRRRERR! bitde piiBedayit 04
. . . . 1 .
et 3p8ngy Nond, BUERCA 08k 1630 TIRCSPOREY HoR) B taxdificl Y Jhe "
intérdestal Wpate afd eugind plen ywboparts Dfahvawsts)@specisiéntin the

order to reach primary stability, selective macro )
lovesrgawi. dnsontrasts plah ggmipesiebena cavdrs iagiathin, more campaessikdpt
f .retenti d f bl f inplant. .
] G0t 9o BRRTIRG oFTHCB RN RGNEGUERE DR Lo i TR e P iR
.in the fi 11Q,...105 denot th il
lipfedl S b B abdditithew of = human footh and FIG 5 a

di 25 i npl i th tunp (.10

gy N R g o

h Nt erdent al__yi £t l.ar ... The - 9-.
tQEH o Pl 1 BASCE S Rirbfe <O T RERRE e §fe fim
céitichl béhnd et O cRirgthe RftuterdBLER) tHre'dt thd BSdt. | S

ustr at

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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FIG 7 illustrates a corresponding i nplant according to
the invention. This view shows clearly macro retentions
in the interdental space only. The areas 5 kept free of
macro retentions and prefecgbly of inplant dianeter
reduction according to the invention are nmarked in the
figures as 110. In conparison to the enbodi nent according

retractibe (i 08)ebétinaenth&r8otsh@dsthaiplit BP kg oA AWl foatd @ thee
state of the technol ogy, which |s rotation symetric,

apiFalithirddd P8is illstrafieddin ddGi@r nacro retentions. 10 The
formof macro retentions (107) can be nmultifaceted as

FERIWlistratdsgar@srespOnding finplhie ademideiedo Pch@flhkzéﬁtlé‘tﬁnfhls
also be used in mrror |mage except for 10 b and

view ghawe cleatlyamycia refertionsr int thesintendérstakbbpagieldrdy eThe areas
und I agﬁ spi kes, teeth, rect angul ar or rounded,
i ey @ dPago ?eé@nt&n%and Triefeeably @fmplant dianegier eedhickien

ce Wi h t he | nt .or. added o the inplant,
accﬁr‘?gg tﬁ Vseel IOP &R Iy ?f?lﬂl theeliafes ﬁﬁ?ibor gl ui ng:
Macro retentions can be continuous (107) or interrupted
In( m@ﬂmsqo@) the; Wb@dl@pﬁré@cm@@g t@thairnvehtion Hitm$ shows an

RS 5 o B BB o Wi 3 o S
Jﬂvae%é‘%g&g‘glm?% Pl ggré)bﬁéte'fﬁ S of conputer aided 20

esl gn an manu cturl ng with an aI ready

Xi t|n or sllhtl f|e sof re in a_way
T Sihtane® tstotians (193) cnd s maltiRegegdsshogiy in Diures

A 8 3 MR At b
b IR @SIf %ﬁn@?a@ %{yekhﬁﬂ oﬁgﬂo&ﬁﬁoﬁqeteﬁ % . ﬁfiated’y

facilitate inplantati'on: super nunerous I cant

stikesy eettt reotangutanor beumdud; iteikhyular (ﬁofﬁticalaﬁ'l These th&¢to
or straightened. Bifurcated roots wth a small bon

ref@iptang caanbeef pac tpiede yithrthe dmplanteiryadded exnt¢ Fﬁn@lrapf/ann,:ll)q
10- after.r tion of parts or .the _conplete septum

’fh;b% S5 aBISfeR: B Gomenig oF ShHngo Afagtor refegigns can be
cOmfnidus rﬁr(‘h)_ or interrupted (FIG.9, 109). Interriipted macro retentions

running in -,‘cir-’cUnifei'ential direction | can be in line, ‘shifted or randomly
distributed (FIG.12, 113). |

The herein described inventiohican be édapted by means of computer aided
design and compdter aided mahufaemring ‘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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The connection of the inplant to the crown can have
various forns, as are known fromthe state of the
technol ogy, e.g. screw thread, inner- or outer 5 cone,
crown stunp and gl ued or sqpemed connections. According
to the state of technol ogy ‘the connection between the
i npl ant body and the crown can be in height, above or
afR6 R OF e RAER el et abRlin U ELONIGH®
gi ngi va era I'n cases of one qual’i or

ot CoripSter | Qfdeunﬁ@ecshr@ﬁeﬁnd al | ows for 0Sseoi nt egr atl on
W t hout i ntense functl onal I oad. On the.. other 10 hand,

T{lﬁ c8ﬁﬁ&fud§9[ BPI it B@E‘ fo W& k&}éntc%ﬁ 4&"%&@4& Renls! %8 Gl 0

ter [ nplant inser

kﬁ’&&ﬂrf%tﬁgﬂfeostﬁﬁr by thé‘r@éc%ﬁbldg?a@ | $10scrwOothsAl, S’mné_rh €or - outer

i npl ant can be manufactured Tron any materi al known from
cariee csdwah sturfip ahdotined ogyerepredf @mieltions. Recordinigate the shete
bi oconpati bl e and non resorbable. 15 The surface of the

of teshaplogy the ﬁ@lrl]mﬁﬁ@ncbmwfé@m ﬁlmwnnpl@at hedy #ad g%el eIOYghese e
irpfE R P R et (B ik eﬁ%ﬂ Gobpat e Teval SE sl the

RV 0Pkt 0 GLets DFLO! DO bua Ry K Bl b ieoctflefl
al%WQ%? o@é@lﬁté@r@tﬁo&@@i@h(ﬂﬁdnﬂéﬂ!ﬁl ftﬁictlbﬁépeﬁdd. vehytheV\biHee
t here has been described 20 what is believed to be the
handfinraases enthogihortehonofjuslity theazewn ¢amvien fixed,to theiimipéant
modi ficatign of the surface of the inplant or regarding
lr@mmte Ve HRb| gaslantynisstion dacqordingt 40 veatho Lﬁnmwarl@adigg
from t he spirit of the invention. An inportant aspect of
PRHRGSy ent i on i s the possibility to deepen the tooth 25
socket in cases with per| odontal |esjions or short roots

The implastt cap beemgnhﬁmtltrﬁé qmwmarmaﬁenlal &ngwlﬂéomauhe state of
tochepbayePortrbly ZiPeaLchat b b Fioshinp aihbis 1Py fesrbable.
AP ursfs DASAE BRI B e ReSE01 e R b soRIGHER

according to the state of technology by sandblast, etching and/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
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extendi ng the apex of the inplant corresponding to the
drilled hole extending the natural tooth socket in the
apex area. Further macro retentions can be added to the
extended part of the inplant1-5 (FIG 11, 12) Mcro
retentions can be distributed around on the cylindrical
extension part of the inplant, as described above,
thec dental igplantt ensissseof qualot trnephoal apdaat éytlindritak parogb14)
secéj on,of the root extension can also be oval or have
extapdiverbe apgx qf the implant cearespending to shediilled hoteoeanding
t ' | ace., 10 Anot her aspect of the invention is
ﬂ}eﬁrgﬁ%%(lel\t/%ﬁﬁis8§k%fmé]il?16§)%?re§nd/or bony pockets in nulti
ted teeth wi,th parodontitis. In these cases the

ro )
FWﬁ%ﬁr BHCroAetegtions icraramedded ¢arthe extsuded deatt obwhe depéme
i cal djrection after resecti.on. of adequate septal hone
(PR oY, o)t R 6 BcdiPiitined, esio ey fodeean
: t c p i . t bone qual i ty, and
AR (A8 T ARy BRplEAEP ES AeReHBN BFye RAGHHHE L0 4né bone
Caligtandgquat@ity CTRO BEIs GeBREH Of HRS Bat X '
qbog?/. -12- THE CLAI M 1. eA t oot h socket -aﬁ%%ﬁgaﬁs@%@é al
ot haveaany witten formy becaesethé onplanpiohewdisogevidbut tped into
frrpl ant surface into the alveolar bone (107, 113, 5
PH§%), 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

ARDHek UHpRe: HF R tiher hn | j
oot et bl I B i ooy bE bty KBk bony
podktetnin ondti (d6%d tedh withGaroassitld) Thithbdecchsed tIRdIbIAAQtion
‘areas in.-the interdental space and in case of termnal
O% wHurcationagan bé extsnded dowaris thadipodal tdirectiontalfiter eusection of

éid‘equaiite"s'eptalt bone (FIG. 3, 111).

Another possivbility- is the mddiﬁcatidh of the tooth socket dependiﬁg on the
b‘ohé quality and quantity prior to 'ménufaéturing' of the irhi)]aht and Créétihg

{:orresponding macro retentions on the implant body
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3. Adental inplant as clained in claim1l and 2
characterized either followi ng exactly the al veol ar bone
buccal , lingual/palatinal of the root area or being.
reduced. 15 4. A dental iqg&gnt as claimed in any of
clainms 1 to 3 characterized with nmacro retentions (107)
orientated in right angles to the |ongitudinal axis of

THRECE cted tooth. 5. A dental inplant as clainmed in

any of clains 1 to 4 with macro retentions (107) ‘
characterized for the profile of which any kind of 20
protrusion is eligible e.g. undul ated, rectangul ar,
triangul ar, spikes, teeth, or reticular, in case wth

r bundedtostly esocket-apalgane adentah| waplagt withi maRerpn retgptions

char Betpidfing & oo agpoa RyEre TRunS LRl (97 ddded
ol B lglicbitz BIR thoSt AF i8ffiflonS 007, FLETHE, are

r 00t giehitdde®t furfldd aaddsefithe tnplanb nakt toapdhgpand thickenabl y

two macro retentions - 13 in |longitudinal axis of the

h
tgot hy | ed. | inLer a e aAext :
b3 et nOR § SosKe-aBlopNE S Ugh) MlmBRAE WiR midto, ifentions
| Pl dRbtr@ding Shdmate imphdiit sttfaet 3htdSthé dlPeolat Bena (16T, 1284
wWth™ macro retentions of a height, that is to say the
hi ghd4b6),etlerattexived Shairthbseidhavgo aetentivhe (167) 4bd, $16) are
into the alveol ar bone surface, of mnimally 0.08 myw -
pr ef dimitedtopsur faee agers iadhe dnterdeptalispree and yn gase oftgrminal

nore . than 0.2 9. A dental .jmplapt as defined in
cl ai ﬁ%eq topasl @g]a]ﬂ"g@taéﬁ?ez%rb‘?ﬂﬂlﬁmgo Di%¥fret er reduction of
the inplant by standing back behind the alveolar, 10 bhone
i A t He deptal implantps Glosadoin ciimml and 2pghategtsrized rither
1.5 rpgilo&%:gc %g(a&i]}g /tﬁer a \‘?elo ztirl gg}xé Iblurc]: éljl?llinguallpalatinal of the
root area or being reduced.
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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10. A process for the production of a dental inplant as
defined in any of <clains 1 to 9, in which the if
applicabl e nodified- tooth socket deternmines the shape
of the inplant, which is chgracterized by addlng 15 nmacro
retentions onto the inplant surface and if applicable
reducing the dianmeter in the area of the root. 11. A

pr océsdomgitudihal guisdfithe othfocatediint tht intepdendl spacegéitried
to.8, in which the - if applicable

in an
dif Halaf@af}hng%%lmw@@féhwm t he shape of the
inplant, which is characterized by adding 20 nmacro

r 8t etk idengal omiplarttlas defipedrit anyrdfadeimst eb grakact®yzed with
gl uin 12. A process for the production of a dental
i npl dRcTasredentionsdof ra dieighis thatoisatel/say the, higheshietdvation

i?‘é'at bl 260 et Oganfgsh{h%%lgeolim on 'sfmfmquo
appr@xi
m bt anagy (983, ErERritly OF S Syl esPRReY a¥lefadlcal

non dedtedid thai e @mwWth | to 3 bar pressure creating
an average roughness 'of 50E] gmto 70 m The inplant is

S0 QUL impIRhe 2§ Yefined in claims 1 or 2 characterized with a
diameter reduction of the implant by standing back behind the alveolar

bone in the root area of 0.05 to 1.0 mm, if applicable 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 1mplant surface and if applicable reducmg

the diameter in the area of the root."

11. A process for the prod‘uctioﬁ; (;f a dentai 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 retentions onto fhe impl'ant surface, preferably by gluing.

12. A process for the productlon of a dental 1mplant as deﬁned in claims
10 and/or 11, in Wthh the 1mplant is manufactured of ZrO2, which
surface is treated with pulsed particular blast e.g. Aluminiumoxid- or
Zircenoxid_'particles’in the size of approximately 250 um between 0.1
to 0.5 "sec'on'ds_ per blasted area in the non sintered material with 1 to 3
bar f)r'essure‘ creating an aver-age roughness of 5000 um to 70 pm."The

implant is sﬁbsequently sintered. -



