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FIELD OF THE INVENTION

The present invention relates generally to dental implants and more particularly to an
improved means and method for the preparation and insertion of an improved dental

implant.



WD 2010/ 089698PCT/ 1B2010/ 050456 2 BACKGROUND OF THE | NVENTION [1] A dental
inplant is an artificial prosthesis normally conprised of a single

cyl i ndri calD 200ms0698nt t o replace the m ssing root structParTaBwfo/esoasd ur al
tooth that has been lost. This single2stage is inserted into a prepared
hol | owed out site (osteotony) in the patient's jawbone (endosseous) and
typically remains buried there for a period of tinme to allow for
"osseo-integration” or the growth and adhesi on of natural bone around the
i npl ant "root screw', securing it in place. This cylindrical inplant
typically contains down its internal center a machined threaded interna
hol | ow sl eeve that allows the dental practitioner upon |ater surgical
exposure of the head or top section of the cylindrical inplant to screw
into place a machined screwin abutnment (either with an integral screw on
its inferior aspect or a separate connector screw which threads through a

center holl ow sl eeve of hﬁ@@gﬁmbﬁHEIWﬁNabut ment screw that is

nodi fied and then sent to a aboratory for fabrication of the

abut nment . e i f i i L : egnent of the
oyl nari 4N o A TEERER oo bRRIAEEL bl TBintrtcd RO ).
whi ch extetiddri¢caht@npdrentap a¢plaavhd missing redtetmuantrie lof z @atutay tdobethddnti st t o

fabricate a si e fixe rost hesis (crown nmul tipl. i xed ost hesi s
(ontar bl oinalSaRl Rahethee Pt RPBPe pRUBtshERHaME SOBLEE . dent ur e
bar prostfepitfcht’t AWbAEOQLdEsERRPMRIRYFicATYASIBRS beri &G Bredsr DpPRUFRARRL
denture, using techniques that are wdely known in the dental field. [2]
Ther e ar eo$89¥far “ogsspdpteginbomb i Kae growtining adhesiepeafhausg bapg arged 8. These
dr awbacks; j of : : tdiRgiSt & ﬂ)qigﬁ I design form
is act uaﬁf@qgﬁlﬁd@é{r%?%}/ g%\‘%ﬁ% ﬁtn{ g%%'gﬁ%é:y%lg(ﬁ%c%fe at u?&ﬁ&?gggﬁ?@r@m of human
t eet h. Théme igyietedial fatantmachiped thotadeé ati¢rnalrhollhe shgvaihst allosuseheydentadhe upper

and | ower_incisors, ni nes (cuspi ds repol ars, .and.pol ars,. These teeth
i trer s o Fon IR DR 3t e BaRt Recs PR et IR bl he

di f f er entingpddne goicteaSint@plaed h@ychinddfserewais abBinenelithérnyigghinGatLgaey

dependi ng on whether they are in the upper or_ |ower jaws and which position
they have® s BEER J<RGF 42 AEBAAE Sposip Stehphish ﬂi'rgadéit}gﬁvgh TERATPORRF f er ent

in form fyom ar GELAAFRANAL R AROIALB AL sddvr 8ol FRh&iri@NhdandBhd bary second

molar is different in formfroma naxillary third nolar). These differences
i n form agsplay labotatasy For fatyioanen ofi the atatmrent. The kbed séation pf the imPlant is

2010/ 089698PCT/ 1B2010/ 050456 3.t he _cro ortign of. the teeth (the part of
the t oot h RSN SParanrty P rtREs ORI BR DR & nhadf PREM 4 |

ext ends asuweddt (4)owhibieefiendysntofihe dial 0200y, i{ Sipn polited oy tfddentiedo ifabricie

al veol ar bagne socket of the jaws) of these different categories of teeth in
bot b t he TaR§F ixe Wastﬁﬁﬁlﬁo@m 3,_21%%11“10 B¢ ipgqssheﬂaé%@@& Brigge} RECHdEtfr al root s
of teeth @ eorBATiaGBlch hresmlctibdvcrabn@ baPpBWRASs) A% ahcHoR a ¢ERSEbRECT | ON.  When
one t hough observes in cross-section the natural formof the roots of teeth

at the | avesthesfs supleas 3 pansiapgnd densret yseng toghtnidues Bt e sviddpkneyepmdhe to its
crown seg&gﬁmfi%ltdhis |l evel is referred to in dentistry as the CEJ

-cenment o-enanel junction or the cervix of the tooth) one is imediately
struck by, e fact_that in r.al .0f [ f.Qrs 4N _Ccross-section
of ‘the ¢ d9¢h” A BRLS P Mt OB MaetRaniP b o, R TR hiehe 5t andar o
dent al i nfgh@bdck$ aierietisedcfybm iy factahat ithe CandsisHs@Lint Go3igal forg is degialipid r e

| engt h). Dependi_ng on . the t%pe of too%h ir}\}jguesti n, the n %ural root form
of the t eWthSIEIEIbyatianseq GR ngpe! 1ot forprolydmpn el Therears APl (at the

cervix), ©@pdshlicctlin@hRUrhAR MRl Suplr 4Rl 186E:aRcit &, (ARinEd @8dpads),bone ridge
of the jaw when one is referring to incisors, or oval in a vertical axis in
rel ati on rremplaes, erdagelars. Thesgéceiihdffeoina signifieahedagiqegn form fiemgpdmshesr s, and

ross- seatreraif BrSlAneY SAPESH) WFB RS Lgn LERFLALE R Ao PEpfRper s The

di mensi onsn whethdralic yfane im thé ugme br oypejaok ahdedeehmpatitivathet @etcin ehdicjhsor s,

cuspi ds, pre ars, and nol ar. ary.as well, depending on the jaw size and
oot ie B, st PG P A el R ST P duen. ome | &
referri ngmhitdIe IR 13618 andREn Hal+y 8dcoh@ Blolhr iyRitedhd M fekirbinta AAildp! € roots

(typically the nolars are bi-rooted in the mandible and tri-rooted in the
maxi | | a) . third molar). These differences in form apply not only to what is termed in dentistry as



[4] The standard dental inplant design being cylindrical in formalong its
entire length including the head or top segnent of the inplant, and

consi sti nyoabh1osy@By | i mted nunber of different sized $CmgB®1i/0Tat6 SCrew'
cylinder takes none of the above-nmentBoned natural variation of the roots
of the different types of teeth into account, both in the maxilla and the
mandi ble. [5] Due to its cylindrical formalong its entire |ength, the
standard dental inplant does not conformat the |level of the crest of

j awbone (Cervix or CEJ) to the natural oval, rhonboid or kidney-shape form
of the roots of the natural teeth (the head of the inplant is cylindrical
in cross-section). This major discrepancy in the contour or energence WO
2010/ 089698PCT/ 1B2010/ 050456 4 profile, as it is termed in dentistry, of
the crownpt @ﬁ%n‘p%rtﬁd%@hélt@&ﬁ (tthg?aﬂt BRI RdoR B RAlp ddvioqhe fbh® Jnt 0 the head
of the inplant) in relation to guns results |n | ar ge gaps or spaces

bet ween tﬁsbkw@ﬂawvdﬁnmﬂNBmhdsmﬁﬁt@é@ﬁ@mmpﬁmqM@t@kpﬁﬁomﬂﬂmmdaw@eprevents

t he opti ormat i op _of. .t he N rden: apill.a bet ween t he
teeth). U@?%ﬁ lxme“mg%ffg¥”a%ﬂl ‘xegéf%af)ﬁ (stéﬂs vergaH%llnghéTogous to
a | arge baldlmsidifie.ng on top of a thin stick. These | arge open areas or gaps
allow for food debris, plaque, and pathogenic bacteria to accunul ate

bet ween t[08] i MHeatMtalGkmoR At dafgaltabiybhlectheed basadjlpciidrita okt , maki ng
these areas very difficult for_the patient to keep clean and requiring the
pati ent t%’H{?§"é‘a%?¥ébiné1rosé1S%%‘r?ifln‘@’h%ﬁ’lleeﬁl?é‘l‘ﬁ}%o'%sﬁwﬁsr1§"Cé‘?fél SHAICALRE HUWTAlem free of

food debeﬁn%FéwQ&ﬁQHﬁwah%tﬁ@ﬂ%@?@ﬁﬁéu&ﬁhﬁm%ﬁhﬂﬁkbﬁﬂhﬂwﬁ§n%h&:hﬁﬁﬂpterm
results in poor health of e guns, causing periodontal (gum dlsease of

t he adj ad@smroweeftglm@as(tm@ﬂdvelals reforeshtent dehtists esthofCHI rrp¢ra¢rtt04reaamfdr e due to

crestal bon rbti d tloned

al | standuncmwﬁ% aﬁ?gg%%“?kgkﬁﬁcg #1%3%5|s§y§$wﬁﬁgﬁﬁﬁ € céﬁnéggggal "r oot
screw' faﬁmnofﬂs&agémmﬁahcnsshunbedfmﬁh&ﬂtheaEMMmgbu&gmmambmneﬁmp@ repl ace
t he natural sing teeth nd stage. abutnent i.s | ater
screwed it Bme ﬁéﬁ Stﬁre?fﬁfde %f@faiwlp %trf@r%b%&mﬁ%ﬂca I LossEHONARLES8t e t he

nmout h)  andndh £ DRYhdE (ﬁﬁﬁ@q?@oﬁkkﬂgﬁqh&ﬁoﬁﬂh&Hﬁuﬁbﬂ%ﬁﬁﬂ&xﬁﬁhﬂéﬁﬁ%@resentS
your typica standar age i npl ant (the crown is never considered as a

stage of drhe-seefsingwie in fageesnevalat thindevst @pdicicafyixarmidehaveopeenaldesiigned
where the efaﬁglrl to t‘ﬁg stﬁ{ lﬁ)%g golt tﬂ? ﬁg&h@@&{e 1§ %@%ﬁng[o 1nglI %rs O&%V%ﬂq}elggr al

pi ece. These are a excl S|ve el ng use resent for

r epl acenevitticaf axis ssichgoant tbe cmsta]tm@erw}&n loyte is rpféfrinkhtb shegoempldss, dral a

relativel ood degre (for t he repl ace e terlor teeth in the
d Kidn

mout h but 4% RYECUY 4 RjdnPhshipeby WIFHS feﬁ%rrlﬂ%f%‘b’ﬁf‘no et éleﬁﬂss TEHCEi ng t he

post eri orfobRat the IWBESRhESEVAS] i @M1 AHShy diRAtioeNEUhat tthign HIRRER typeloar s are
typically trirooted and the |ower nolars are typically bi-rooted. [8] The

reason whiessmgird dsstle(inaione quinidss Bremelaay: apheretasy)ivary)astiedl denfnding Al tipl e
roots is h@gﬁv %Ebeﬁl% &teﬁ&}cmaﬁ?@orﬂ&%:g w‘id?laf %morinta@cﬁu&?%{eﬁ oHéJ den of

grinding and chew ng nost o we eaft and the SO are esigned to
mai nt ai n ekerigy oper mvlars thcazlaturd\meﬂeﬂyatcakby]eﬂﬁtlt/\mehupteheous flyeicaldyndic| ower | aws,
referred t nsi on of GCccl usion

(V.D.Q C]?Olﬁﬁ“%ggﬁgg a&ﬁ gﬂﬁa%ﬂégﬁg%?é%hggkﬁ%ﬁﬁgle r oot ed
[04] The standard dental implant design being cylindrical in form along its entire
length including the head or top segment of the implant, and consisting of a very limited
number of different sized single “root screw” cylinder takes none of the above-mentioned
natural variation of the roots of the different types of teeth into account, both in the

maxilla and the mandible.

[05] Due toits cylindrical form along its entire length, the standard dental implant does
not conform at the level of the crest of jawbone (Cervix or CEJ) to the natural oval,
rhomboid or kidney-shape form of the roots of the natural teeth (the head of the implant

is cylindrical in cross-section). This major discrepancy in the contour or emergence



WD 2010/ 089698PCT/ 1B2010/ 050456 5 teeth versus single rooted teeth offer

t he advantages of spreading this intense |oad nore efficiently as well as
provi di ngvbaniogse@ser stability fromtipping or shiftingCrhB2mpesiotsoon of
the teeth under | oad. They al so provi de vastly greater anchorage of these
posterior teeth in their jawbone sockets as they engage a far greater
surface area of bone buried in their nmultiple bone sockets. Because the
load is distributed nore efficiently, each singular root of these
multi-rooted nolars is individually thinner, shorter, and therefore smaller
than woul d be the case if these teeth had instead been formed in the
natural state with a |onger, thicker and therefore |arger single root
buried in a single larger bone socket. [0 9] Standard inplants with their
single " I R0fileSLriew terfiRd 'i&@ed@i@t%%, of e QN £ HRORTHXES ﬁbdﬂﬁh& hRAbhHGES -
Conpressive forces are forces that are apically directed along the |ong

axi s of t(widhnfph tnte theThembof the fraplewsinarletifwioghs gurhateswisan tasgogeps by di rect ed
al ong the ), 006 &K% y @bl IRh 3L uaNCRL S RE L PRAMPH UGN 1By the

i mpl ant . BAear“torces aré oft-axis Torces or 10ads of the |rrpli ant that have
t he pot endptialal f@mhagomoisthe thesdentid tphpilla { nt igue hétegen thy teth)t Wethithgpl ant - bone

conplex. Due to. their single "root" design, standard inplants placed in the
mol ar (pd&OFEFIPb]:n}Pq%HIéB% _SIBJ%“’PIHE Vﬁ%‘i‘lﬂgh"’r”é‘ig%ﬁ%% tosa[]%réé fd:l gﬁ@gt‘)& t?Iﬁ_%taanegati ve
ef fects ahinshierr TRIE 12%d SpchAr&esr odpk al18F TeTaRea PN fief aetpanmbigh are
typically found clinically to form around the "heads" (top portion of the

ibrrpl ant elgsdd évadcampliee isdriesn e imitken erdwipindbesnabyrak iegth adiagané osis pect efl to
Vot or |t BN R Gt RIS B padh B ana T RERL palloy BEOLE e

an i npl aniseispecidl oad@dg imaplembmowrtry andoeaioc@incthan fat ed fatl debwds dddgddjleor t op

part of the inplant .that .is buried in the bone. The relatively narrow

br oss- sechIBHA A die BRUGE ofgidhedpgloamarulig fer o ST PR s does

not al | ovpdhBHodt N gith PSS asEbSthé hd)bdchPRe@fas i1 Ss bo@shdhRd ARk AF ichpidcant s.

Bet ween 10-20% of the adult poPuI ation are bruxers, people who habitually
1

grind or feilesdre irepstalens feserblipaduce stress (J. Oral Rehabilitation,
2008). [01 1 ] The average standard inplant (two-stage) can take a vertical
( conpr esslOGk) Adshidinaly.fasmese pestviasly mentinaesd, plb ptasdpd meplpme An e 32k | os per
square cent LGl in [N EYRLRAYR PLUAS foBF RELALEads B GR! (nd GOIREESS! ve)
| oadi ng f%r (E:lgPO(L)f?’ Slljnﬁ 6‘{102' lggrggapglﬁ)ﬁd% %gr Osqlr(}ar eéel n%ﬂs or Afle @i ihosgperS square
cent i net efjiawtané) tguepdaosehd naturalencoiesshomiseing tectthe\ stamdangd abW@ent is
20107089 gt8elr:) scc::-lr-é\%e IIOIEE)Q[{IGO 5r9)g't5 secs:rew” (the abutment sits above the bone in the mouth) and a

crown is made to sit on top of the abutment. This represents your typical standard two

stage implant (the crown is never considered as a stage of the implant). Recently, one

stage implants have been designed where the root screw stage and the abutment stage are

all one integral piece. These are almost exclusively being used at present for the

replacement of missing anterior teeth only.

[07] This accords to a relatively good degree for the replacement of all the anterior
teeth in the mouth but is not at all in accord with the natural state for replacing the
posterior teeth, where as was previously mentioned, the upper molars are typically tri-

rooted and the lower molars are typically bi-rooted.

[08] The reason why providence formed these molar (posterior) teeth with multiple
roots is that these teeth are designed to take on the entire burden of grinding and chewing
most of the food we eat and they also are designed to maintain the proper vertical jaw
relation between the upper and lower jaws, referred to in the dental field as the Vertical

Dimension of Occlusion (V.D.O.C.), or maintaining the proper “bite”. Multiple rooted



6 dental inplant can confortably handle over tine. As noted above, vertical
(conpressive) loading forces are the forces best handl ed by standard dental
i npl ant s,wao0mpBe®ed to shear (off-axis) |oading forcespPamiBiap®4such nore
damagi ng over the long termto the infegrity and viability of the standard
dental inplants (and particularly standard posterior nolar inplants) in the
mouth. [12] Splinting (connecting together) inplants has been proven to
reduce stress over unsplinted inplants by a very large factor (Univ. of

Mal no, Sweden 2007). [13] On an evolutionary |level, the upper and | ower

j aws have adapted anatom cally over a vast tine period to the thinner,
shorter and therefore smaller natural root formof the multi-rooted
posterior nolars by lightening the weight of the human skull and its

consi der aplig Vlsl@ﬁ’sdmﬁ)g]e }ch)?edstgétﬂaffelctﬁé QMnia@est(ﬁ% fe@éhhgml@&téﬁﬁ@ﬁ% mord 14] The
upper jaw (nexil in the nolar(s) region cont ain"enpty spaces called

si nuses |4qffieidntyt @Ivyella@@v@l@mgi fdrgronton ylabdisefomdippailoy shiftengphaposétrooud t he
tips of the rTLI|tI ed t eeth, aw te re i ked

o1 bpi ng 1SRG R b f B Dl A bR Fhn L bR R b ca
(cheek- siidefciajaabbicriguialis z(sttbds;gmgagd zd&) g@htet hefdonya pf Bdreduticdin thbie crest of
theja\/\,bonetféthel fer emanciilble Addtlo all}/1 t he

i nferior ARYBEINGPC %ﬁ%set SRR ek et A [onfesti or

posi tion éthésQ%uthY‘&ftedrﬁgltaﬁ is indh3duafl, khiffer MEr@PME@NBERSEGhAIS LART T i cant
chal l enges to the dental practitioner when atterrptl ng to replace these

m ssi ng puetléps Bic casaf ey epththhd instead beand odegsk iaIthg magiralitatgiwgh gaongBle t o
their sing cﬁelja%ggl?er%{e 1&%'@& te rdoPBlried lﬁeq}n(% tdGe %%@XC@E the upper and

| ower jaws can be par unsul ate the standard

dental i ”Bbg”tStQ ed%rcﬂn Ilar}lt 1‘31% ﬁlell‘ sma[e rrg"cglsgrﬁa’” desﬂf'gtrs bes? ‘%o?e%atgggnelp}e&? |cally the

st andar d terior
Cross-s eclbadm@forchsanjeh@resand fo]:&s md ﬂotd’(fe thar sre |ap1c®1‘1/}e<ﬂladctedl abngtihe lofipese
di nensi ons .are nec}g |n order to Iace an IrH) nt of sufficient size

that can Feaddhapira lée@&‘r‘?éa'@f ofcathple sropt b HsCieg PR e’ upon it in

t he post efdQf th'@ﬁ?ﬂlarﬁ'aﬂd hi@WBT tolc@W&d well bfIhe ihipfint BB &R drt ¥rrakisdesign is
the case even nore so in patients who have |large maxillary sinuses in the

upper j awoeses ey kegdsain the ingient et bptst the potemtial hebamgstidesirugkivanigritd bl e WO
2010/ 0896%@31(%/ R4y ?n%&l%—glolée complex. Due to their single “root” design, standard

implants placed in the molar (posterior) areas of the mouth are most susceptible to the
negative effects of shear off-axis forces. Crater-shaped bone defects which are typically
found clinically to form around the “heads” (top portion of the implant embedded in the
bone) of these implants over time are suspected to be a result of such adverse loading.
(G.Bergkvist, DDS. Dept. of Dental Materials Science, Malmo University, Sweden
2007).

[010] Stress forces when an implant is “loaded” are known to be concentrated at the
“head” or top part of the implant that is buried in the bone. The relatively narrow cross-
sectional diameter of the single “head” of most dental implants does not allow for the
proper distribution of this load for molar implants. Between 10-20% of the adult
population are bruxers, people who habitually grind or clench their teeth to reduce stress

(J. Oral Rehabilitation, 2008).

[011] The average standard implant (two-stage) can take a vertical (compressive)
loading force of 450 pounds per square inch or 32 kilos per square centimeter. The
average bruxer generates a vertical (compressive) loading force of up to 600 pounds per

square inch or 42 kilos per square centimeter, a figure well in excess of what the standard



7 (a very comon finding in patients who have previously lost their

nol ars). These particular cases typically require additional surgica
procedur eso0mmsa®smaxi | lary sinus lifts (42% of maxil | RCY/1pLE 0/e30i48x
inplants required sinus lifts in a retrospective seven year study published
in the Journal of Periodontology, 2008) or maxillary and mandi bul ar crestal
ridge augnentation in order to make these sites better suited to
accommodat e t he physi cal dinensions of the standard dental inplant (provide
sufficient depth of bone at the inplant site so as not to puncture the
sinus). These procedures are costly and are associated with concom tant
health risks to the patient. Oten these anatomcal limtations may force
the dentist to place the inplants in a non-optimal |ocation or if the

i m t af[ i %taﬁ?ﬁﬁpl%\é@ﬁ @@mfo?t‘ﬁhﬂy'ﬂ%ﬂdl& QQ@'ltﬂnYe_. Rk %%!eHQGO\IeheerHé’éli &ﬁﬁprésrsf?i@) .
receiving this restorative tfeatment option altogether. fl?] The denti st

al so runsloadieg feereragd the [akesibastranglc¢ by eigndord gratfl onplaningastopeosedxd | | ary si nus
(corrpr Om Sk} oiff:[z1§(is5I Faldltnh.)f(’)rcgsev(/}fl'(c)lg gr‘telrrrll&tht hoereI Al lilr?‘glr o élpel'lcr(f ler Itoa Eh%s of the
mandi bl e (causing T nfection and i npl'an A FurE e ort dist I'ng or

parti al | yineeuMerdandgidbiigy bhthe siaddarddvreall iaplaner(wed panti¢ulalycanabrd postelier mandi bl e

(causing a te rary Qr permanent parasthesia) when attenpting to place a
standard‘BﬁgfgﬁﬁﬂFﬁd%ﬁFdﬁmp%plant. [18] Bone quality and volune are of
par anount igfortance to the dental .surgeon placing inplants. It is

i mpor t ant[0f 6F YPYBUBBIrENRCURSLOgHHSY HBPIAHE A&s RFGAIPIAWN 14 S SHESHRYEhani cal

st andpoi Ninsp (RALTHAIANs b D6erd M8 fLfor PBRY! fHMaRRS ShB&nIBOFESt bone fol | oned

by the posterior mandi bl e ahd Then the anterior maxilla, with the posterior

maxi|la bghsg b LeRitondEN8R: tflr%#p@?&}ﬁf lweﬁgii}?héx%%%étgéa&térﬂ?%ié{ heal i ng

period to maxi m ze bony adapt at to the | ant surfaces. The upper
and | owerovyeawsasatimerpaded wphofhimenahortwasd thepfat smeli¢raniurd poridyrm afl veol ar

bone sandw ched between .two outer,.thin rd cortica | ates of .bone. In the
oater o RS b ROl i el B bRl eE huRe PR aft 12" C s

m | |i met egopsitibrabll loaling Ay §idg eoluingh dRmMbdbwinpaiawean the teeth) space
remai ni ng when a nolar tooth is lost is 10 to 12 mllineters |long. The

vertical [dept hrefuppbvieel@bxin@yia (R @SAL) rkieh eodthia chipol pavRsali@st can be as
little as 5 to 10 mllineters before one encounters either the maxillary

sinus spat@ses imresialelygbeve aadyn maay tases Gl verPRIn/aeYt halpy el (e t he
| over Ja%ulti-r%\ﬁea‘é’e%ﬁ{. %&@?&Eﬂév&ﬁ%@%@%%ﬁéﬁﬁ&in% 2 r&ﬂgﬂ'éﬂ @Qﬁé ¥ith @S was
the | g forc 10 et an

not ed above, oadi n on these poste te ars) 1s nmuch
gr eat er tdfahne mhadibloadibnd thobwealgklwkdiden andenganlt (6migoe-siderdflibe Bary t hi s

reason the dianeter of e .standard i.npl.ant used to repl .these m ssing
oo i G AR e of (R RO I B st R b S AR iR Sa o
repl ace ninfsiongveniaieh@ ruhei@tatanal in the mandible in an inferior position to the lower

teeth.

[015] All of the above presents significant challenges to the dental practitioner when
attempting to replace these missing posterior teeth with the standard dental implant
design. Due to their single large cylindrical “root” form, the anatomy of the upper and
lower jaws can be particularly unsuitable to accommodate the standard dental implant
design in these molar regions. This is because typically the standard posterior implant
dimensions are 4.7 millimeters in cross-sectional diameter and 13 millimeters in overall
length. These dimensions are necessary in order to place an implant of sufficient size that
can reasonably handle some of the forces of the load placed upon it in the posterior upper

and lower jaws.

[016] This unsuitability of design is the case even more so in patients who have large

maxillary sinuses in the upper jaw or crestal height resorbtion of the maxilla or mandible



[21] To allow for a proper volunme or thickness of jaw bone between the

i npl ant and the adjacent teeth so as to allow for a proper blood supply and
heal t h ofwohelonsa@sbet ween the i nplant and the adj acent pCeaBini0/hio4svas been
accepted in the dental field to maintain a m ninumdi stance of 2
mllinmeters between the inplant and the adjacent teeth on either side of
the inplant. As noted above, this neans that the head of the inplant at the
hei ght of the crestal bone should not exceed a dianeter of 6 to 8
mllimeters in a nmesio-distal dinmension (the distance between the adjacent
teeth where the mssing tooth used to be), based on the formula:

i nterdental space (space left by the missing tooth) mnus 4 mllinmeters (2
mllimeters on each side of the inplant) = maxi mum di aneter of inplant
head. In I - afs o L ; 3! r it is
typicalIykgﬁ?ﬁgﬁﬁ%%ﬂ%ﬁgggﬁgguggﬁﬁggg. iggﬁgﬁ$¥%ﬁggagggggﬁff%€éentire wi dt h
of the j aviidmwés cisss typivial grdqpirh eddiden! Burgigalprodeidiicpeuchras makileky {inwesf erred to
inthe d ield its. Bucco-Lingual di.nension) in th osterjor area.
mhi s meanbiyHae Tt e 0w R R TEIR R R PRRE Y and not
punct ur e dtidy mbligted dothei) oahalpif @edsd@iolddie 2)@Moo maxilthlyeandaxindibudadi mensi on of
t he head of standard inpl.ant. which is round in cross-section should

typi cal | y*Ifitt iR ARMUAEOT 1 PEEEIP QNI G EES GpUcT S (O RCARRAAGHCt o ¢ he
above spagfsit A ERERLS (1RREnIATGE AL iB%ant [frotide WRlikicKRRYM JfBohdg dent al
field that "a m ni num di stance nust be mai ntained between nmultiple inplants
as wel | (8¢ ynplpeisitpse i Lopiciuapibg sinugn dhesh @raseduresie aosplyaedl atg t wo i npl ant
next to e . i cder, i i 3 t he bony
T ssue_ barsaid Rl o Bi@T ek T 0L 8 bl GRARRLsc iR Rifat B 12, 2
bone. [ 28}y Sexmahalemsiystoeiee havienpbaerin developpmdl lbcationyr #nbe Mimitatipake sone of
t he significant drawbacks.  of thg %%andar? "sique root" dent al inRIant

desi gn de¥e 68 MEBRE R Bist e g BT Mod B HBS Hut VB FRBE™ he r oot
of the toginatiodddRrcervical junction, an exanple of this is a one-piece
dental inplant as described in U S. Pat. No. 6,854,972, February WO

2010/ 089GB8PLTrLBRAJPLRS ARG OB risiEhniihy BRETE Al PExTRAVI Cal
portion is incorporated in the proxinmal (coronal) end of the inplant. [24]
U.S. Pat .siNg. (c@nprogusimaits pgith), peybatingdBebugal orduised ipktss oA thei magidaie with an
"external/ A g T [.Sy i ' ] as what is
pei ng. dosP e teaton ssdiBians Midy, of dRpRORL UEbRRT sk BHIE BPLRRE Y, 8
crestal havegir nofvetings ¢amabianisnatdiblt lke@ueng o ssemuayionpéranhentThe act ua

"head" of the inplant enbedded .in bone i round.in.crass-section (not
T e ona B e ERPRRE R bt el s sy FRTRRe of sy o

conponent . i s inplant ai to provide a nore anatqm cal shape for the

abut ment il oo ety aud hbine SRR riertapssly Medlspahtire©guns) sof t

tissue. 151%51}1% fhpPantfatis irlw\l;ibrtaﬁt 29 theQib A ey &5RRIEr l?(Ql_QY]ual'ﬁ? a\vgha and Kumar,
g

descri bes a standard single root forminplant simlar fo U S Pat. No.
6, 854, 97 Xiomeghapjcalstandpeine Genaplhy tleceahtcatva mondiblel hap therdenggsidfong f@llayedonal

t Y " . o § " ] t
ol osel'y na b ER%iR Bl 88 GeThE bRt f VTR bonHPRARAYEANE.
Cr 0ss- secthe¢ tmstldeher hvwidendity bont equads deagkr dtalingeetisd ngheximdetbony npl ant .

adaptation to the implant surfaces.

[019] The upper and lower jaws are made up of a narrow strip of softer, spongy,
alveolar bone sandwiched between two outer thin hard cortical plates of bone. In the
posterior regions the entire width of the jawbones is typically 5 to 7 millimeters thick.
The average interdental (between the teeth) space remaining when a molar tooth is lost is
10 to 12 millimeters long. The vertical depth of alveolar bone present where the tooth
was lost can be as little as 5 tol0 millimeters before one encounters either the maxillary

sinus space (in the upper jaw) and the inferior alveolar nerve (in the lower jaw).



[26] In an attenpt to inprove soft tissue attachnent, U S. Pat. No.

6, 527, 554 March 2003, Hurson and Dragoo, describes a roughened zone on the
coronal headoofosesdst andard singl e-root forminplant to PeTtBOIPPBEHT ve t he
"bi ol ogi cal width" or "attachment zon&" between the inplant-abutnent
interfaces. [27] U S. Pat. No.US 2010/0003638, Jan. 2010, Collins, Flynn,
and Murray, describes a nodular "single-root" inplant design which includes
a "head" an internediate part which is porous in an attenpt to better
engage bone, and on its inferior aspect a short length threaded "screw'
segnent. Wiile the internediate (m ddle) section may possibly enhance bone
adhesi on over the long term it does so at the expense of allowing for the
initial "bite" into the osteotony bore shaft and initial fixation of a

standar d [6pOPIA&RHGWy WRIWER nbRALUERS 1R 144ANRAIRY oA CERWp bRt M- dewn nmost i f not
all of its length. [%8] In an attenpt to provide for a nulti-rooted tooth

f or m i npl @rtars\WoORgh greagpthanithe 108067 08261 BcAuy dstankoosicedi thor thiy Anbr osi o
and Vinci, descri.bes a multiple-root” farmdental inmplant design with a
Mead cotnui efor e Rl P b T Thfte; KRBT AR O O

whi ch it galifiqandy ldriettitmabe dikmitet beths akglamb ueddas irdpyact hesdigy aderidaiead” and

WO 2010/ 089698PCT/ 1B2010/ 050456 10 "root screw' used by the present

i nventi on®#8r t hese conponents will be used to describe these conponents in

regards tQ this prior art. [29] This prior art is very limted inits
desi gn an82ithclor Bloraloss Pewerilymg pyiickness of jagt bane begen dsriwptet #¥at coul d

conpr oni sg. hhiscANREh sBAdd AR el B}o\gEﬁﬁBJ)d fupply ol RealRuth: B0 veard

actual |y cause over tinme a catastrophic failure of the conponents of its
separ at e th¢ agelantasd Wicl 4djdgentgsaph. ali v dednedcosptedid diha deoted Fik M, to nhaentainel s

described | o thig Drior, %ﬁ]@infeﬁers” Bl B0 G008 oG J“arcéﬁt‘%‘%ea%r?&lh%re’ and
reproduci bl'e preparation o e inplant site as well”'as the accurate,
preci se, adwbfriepingdat A eotabserb| s afcahdidacberpaidertis iafpldnhet thepdigint Wi t hi n

that site in a three-di si onal nner. 30] This prior art describes a
desi gn m%frt% ?fe%tﬁém? %5)53? ghpeed gﬁwﬁéﬁ% %&9 HB{}E%%%@S% Pesiisaig) | er
di anet er @meMHibt fthd BadndeMRoalch Ent(1GQR BEL PO mRGhe Fod udeleo bhyead”

conmponent as they need to be inserted through these holes and then via an
ext endi ngbaséd eruthf éprawid: diterdppalspadet(spase fpéhydhe adpmettogh) yinsater

¢i reunt er&ﬂﬁ&t&}é"}% ﬁhuf?&ette?s A eﬁh'slqé‘otf iﬂ%qpﬁia‘ﬁﬁ): S%%%Sdi&ﬁ&elfgﬁh'pﬁh
circunference o e tnsertion hole o e “head” conponent in-order to
rel ate thesé hwe eoiqpbnesesftle @achootlidinmolars) it is typically either 10-4 =6, or
12-4= 8. As mentioned above, the entire width of the jawbones is typically between 5 to 7
millimeters thick (referred to in the dental field as its Bucco-Lingual dimension) in the
posterior area. This means that in order to stay within the confines of the jawbone and not
puncture the outer cortical plates of the jawbone, the maximum dimension of the head of

a standard implant which is round in cross-section should typically not exceed 6

millimeters in diameter.

[022] In addition to the above space requirements and limitations, it is well known in
the dental field that a minimum distance must be maintained between multiple implants
as well (distance between one implant and the next when placing two implant next to
each other) in order to maintain the proper bold supply to the bony tissue between the

implants and prevent resorbtion or “die-back” of said bone.

[023] Several systems have been developed to try and mitigate some of the significant
drawbacks of the standard “single root” dental implant design described above. To better
approximate the natural form of the root of the tooth at the cervical junction, an example

of this is a one-piece dental implant as described in U.S. Pat. No. 6,854,972, February



[31] This is a significant drawback in the structural design of the prior
art for the follow ng reasons: As noted above, there are significant
limtati one 20r/a8h@8maxi mum i nt erdental (nmesio-di stal di stanewiveioasen t he
teeth) and bucco-lingual (wi dth of the jawbone) dinensions of the inplant
site. The dianeter of the "head" conponent that can typically be
accommodated in this limted inplant site for mssing nolar teeth wthout
puncturing this three-di nmensi onal volune of the bone in both of the above
two dinensions is itself quite limted. Therefore, the attachnent
(connector) holes contained wthin it nust of necessity be of smaller

di aneter than the "head" which contains them [32] By incorporating inits
basic design a "root screw' that must of necessity be of snaller dianeter
than the f(%tSel@ﬁanQ/h&@ % ﬂ’zfrmth@erJ&?ﬁ&tloﬁ %@&ﬂﬁ&&w& MQemxﬁﬁal'(Eor§ﬁdl es

t hrough requires the "root Screw' component of this prior art to

ext r enel yendtohihg'imptassul ting in a critically insufficient dianeter or girth
for these "root screw' conmponents. As these "root screw' conponents are the
primary slORdctWSeBatoNot 893,033, duit 2Q(]®aMe§ﬁggvﬂ, d@dih:-e angmehi with alst ability and
| oad supp the entire inplant, .this f aM/ f.

2010/ 0806085 TssBRoRbasHES THR E foprisdiry T 618 | eopar di ze
the | ong dee¢ribednda poI@ForaNEHutmerR hich 1abxtbﬂnhy(am§vettm 6re$tﬁmieﬁgh't od@si gn in the
nmout h (as. noted above, it is accepted in the dental field to al ways use

| ar ger diJANBEwF) tgithgygrdosseeisy implang ide agtypl “head of ihsrmplast embedded hengd t o
anterior i pRIn@n4 érogsUEecﬁGh En'&?p&&&ﬁﬁaﬁranfd%hql@tégxﬁpﬁa!?%ﬁtﬂe F’doﬁ(}%‘f tﬁ@“ﬁoB? ,
posteri or |nplants The |nadequate di aneter of these "root screws" is even
nore pr obiceavatdompahent. Brieinedan |au1esrt9 provadd emprqamattorrmall shapo der tker ew (s) "

not have 0 in f t. ss nal _hol |l ow shaft to
acconnndé%mﬁﬁ%ng%% %%? 89mxwr% % ?% &%mﬁ P%ﬁ{%ﬁls nmeans that the

mst e aerbrany PR Rt Al 410 é?%%ﬁ%"fﬁ%% dPuteculting i

conpl et & daidhtdrsengdf robhorinMPbRAL JimUBASU.BVRiL. NoJY, 88400712, y@adth a 1h33]
Additionally, the very small diameter of the ' 'Y 00t SCrew' conpQnent s
necessi t aR'8PUBGed Hatomuie] dlaripg ok fecoppiabioegient ¢l st astiap 3 mese ﬁ?fﬁ@ t he

single Se‘tabf?tfmenp%ﬂﬁ'o%ﬁ&ﬁ tR¢ El%&;qy mecﬁé@ e do N urldtePHERr. ¥ killRaig@mGLe all
t hree conponents (t "head" root screw' and abutment conponents) to each

ot her tolbembveﬁsﬁmmmneﬁﬁmhéﬁkvh@gmlb@@l@dﬁéﬁ@gb@agwum@kmhust thread inside
them, which, over tine, (or even on initial load) could easily lead to
their frd@ﬂﬁ}dn@nde@npnadnmﬁh¢sﬁmmuhdme@m&enaUéEEataﬁi6526554hheé1tmo

vprant | Gl i s RGN AR HPECE et B P AP GETDHT PEL HEHE: to have

to deal wifidle-rook &fn iAgGhthint tootbatkt presciviethabbib gzt \sfrd&qe)rdasdcgﬂﬂemfzohw S prior
art describes projecting tubes on the bottom surface of the abutnment which
ext end tHﬁSﬁﬁW‘?%%mﬂﬁﬁé-Wmﬁﬁtﬁ%ﬁ@gﬂtn the head stage and the center shafts
of the "root screw' stages in order to relate these conponents to each

ot her. THPS7LHd4SgRats Nadly 201000318, Jana2¢ ), Crbingelyin, pndieiarp| dssdibsiret er  of
the conn efﬁnB? \Aﬁm ﬁ‘ We_R0e i Bat MRRASHiLRLERdENE TN J}ﬁhtehﬂédmé g¢of the

outer wal contai n the cohnector screw) o root Sscrew'
conponentwhmﬁhﬁsemuesa@mkmﬂaMUhesre%agemeihm&mTMDnﬁm@emmheamhm@Iihood of

al'ready biei ABTbE HER Shesd MEIRERRENGue FROUR R R aR S T ¢ ne

post er i orenhgfdeibdAS adtesibh BvétIREIN@ REm| ©1BEs Joavkhe expehdd ofdloReil foeed above,
the accepted protocol in the dental field.is tq allow for the endgsseous
(enbeddedii! HBW jnte thepstsplomyrborpghaftapdl aptial e elet vitndagh 40 sesvii di fy by

al | owl ng {Qich féﬁﬁlrésnc; thf@@i&l Laner AR Mot & DAl &f igULiAces during the
heal i ng process).

[028] In an attempt to provide for a multi-rooted tooth form implant, WO Pat. App.
No. 2006/082610 August 2006, Cito, D’ Ambrosio and Vinci, describes a “multiple-root”
form dental implant design with a “head” component which it calls a “collar” and a “root

screw” component which it calls a “fixture”. For the sake of clarity the terms “head” and



WO 2010/ 089698PCT/ 1B2010/ 050456 12 protocol of waiting for healing for
several nonths duration is especially applicable to posterior (nolar)

i npl ant s wWoeotonspdse poor bone quality in these posteri oPCT4B20a61850856 t he
jaws and the greater |oad these inplats nust support once they are pl aced
under | oading function (chewing on the crown atop their abutnents). [36]
In the prior art the "head" and two "root screw' conponents only passively
connect to each other via a small self limting flange or lip on the
superior end of the "root screw' enbodinment of the prior art at the tine of
the initial primary inplant surgery procedure and are only secured to each
other actively (with the single set of connector screws provided) after the
entire healing period has el apsed and the dentist perfornms a snall

secondar y«s4r@REY ukdl Wtﬂ@&rers&t GRRi ACOLERsd QnifdBeRYRAN bOlscAPESEHS T he
"head" component so that he can secure the third abutnment stage to the

i npl ant cbegseneppeentshatedasdsdo diis paahyarbeen enbedded in the jawbone. [37]
This means that during the extensive healing period, shifting is likely to
occur bet[@@eh thiepridredds vamdintited if itodtsigncaslihicapmpenentsll sgnifihatpri or art
(whi ch ar nl SSi.V onnected .t o, each, oth r duri. t iS entire

heal 1 ng- puvrBe BEST AP LS CHRRRER L RuiBEt ShERbmAn L Bk EMes ese
two conpop@nbsldrab@hly yauls@o‘iid’ﬂ@lhfe zfdafh@iro;ﬂ@dsfaﬂu&rbfl tne T:(B‘tﬁp(bﬁﬁt@ of this shifting
and fixing in place of the shifted position se conponents within the
bone duri %?@arﬁfééraugﬁfgawy hegzplpned PﬂOWhédﬁBPPWYaﬁhﬁ toqlﬁwdf‘écm'%f%n ¥ pifital | el i sm

of the "hgagh n@fowT@Qhe SLLAWY, RQ&PQ&@@&ﬁmﬂkﬂﬂ@ﬁfﬁ&ﬁ&&n&ﬂﬁeﬁﬂﬂmﬁ@ﬁ%efOre
may not allow for the |nsert|on of the two internal sleeves or tube

features @e@kaswcowatehpremﬁ«f,@nd mpr@blp@tetassﬁfmhlhef hbyompenentstd g of t he
prlor art. &ﬁﬁ@wmﬂnnﬁﬁ tg%ﬁ% Qﬂn$%§bmf élon shafts of the "head" and

'root scré resen an extrene problemfor the

dental pr oner. to ass oments of . the prior art's
ool ant PREb R R RLORRT 1 e B0RIRE Ao SRR S PafBE ¢ b

i npl ant, @céﬁsgiﬁbysmmﬁeaﬂamam 6r §i8 ah.thd dtabh@er@iedninbdigr) helebfthoeheadt stil |
may require the dentist to use excessive force in order to screw down one
or both ofMRECH ahHE¥ neid & oF dssriehihertgh tiase helshidhepdr an PEFdibaf t s bet ween

these COWR&H%@%&nmfﬁﬁoﬁﬁﬁgﬁkﬂbré@&ﬁ%&@gmgfmhﬂﬁﬁ&e&%Rw%RﬂQ@&%@ﬁ screws into
t he non-parall el ts may conpromse the integrity of the inplant of this

prior artlimiaigg|S't0PWﬂgIag€p§Ith@@n=dlr¢dglecmfm@9@€ @frthe inecrty pehths “besd” sur r oundi ng
bone, and Q orbtlon di e and long termfailure of
the pr  orcolonbiisich & GG GERE) SrbRBuhi TakS8 i Os0as6 13

[031] This is a significant drawback in the structural design of the prior art for the
following reasons: As noted above, there are significant limitations on the maximum
interdental (mesio-distal distance between the teeth) and bucco-lingual (width of the
jawbone) dimensions of the implant site. The diameter of the “head” component that can
typically be accommodated in this limited implant site for missing molar teeth without
puncturing this three-dimensional volume of the bone in both of the above two
dimensions is itself quite limited. Therefore, the attachment (connector) holes contained

within it must of necessity be of smaller diameter than the “head” which contains them.

[032] By incorporating in its basic design a “root screw” that must of necessity be of
smaller diameter than the retention hole of the “head” component into which it slides
through requires the “root screw” component of this prior art to be extremely “thin”,
resulting in a critically insufficient diameter or girth for these “ root screw” components.
As these “root screw” components are the primary structures of the implant that provide

the retention, stability and load support for the entire implant, this design flaw is of



[ 38] Drawbacks of the Surgical Tools: Wiile WO Pat. App. No. 2006/ 082610
does describe a basic tenplate guide for drilling the bore shafts to all ow
for the pvaceraspessf the "root screw' conmponents, its s®cHiBzli0/Oam at e
does not allow for preparing an accurdte and precise depth and position of
t he bone preparation of the "head" conponent, and so does not allow for the
accurate and precise insertion of these conponents in a reproducible
fashion by the dental practitioner in the inplant site. [39] This is due
to the lack in this prior art of any formof clanping device to accurately
and precisely fix the tenplate over the inplant site to allow for just such
an accurate preparation of the bone at the inplant site to receive both the
"head" component and "root screw' conponents of the inplant. As noted

above, t mrﬁlchﬁnﬁ%@rtﬁgégh&'%{lm i&gatdifathe fo%% %rﬁ%r&wr{ Hor@B¥n LRI systemto
be successfully placed in an"accurate and repeatable fashion in relation to

t he adj actémlmpbiet ¢esign ig ph@ancfuﬂc (ds vomtliabevei H it megted/\mahfedqj@é ieldl thost

advantagequs o 5 ent pr ?Qtltloner” or. th |nsF {lon of he dent al
se ar 1amee Sl’l ¥ I‘%)Ot SCICWS’. 10T .post I‘lOI‘ 1mp ans Hmp?red
i mpl ant bas T i OUS &nos ic criteria Known ield. This prior

art fail Sanmloaﬁhpleme dﬁehloshebg[sater foags noemtiRtpland os dlelp@sueﬁmn&q)ﬂanmal for the
use of t ractltl ner who wi shes to pl ace | | ants with a high

success T e‘na eﬂﬂﬁ? aefeg o Wﬁ%ﬁ tr%‘ﬁtschWS NSCECTHR OGN POIPTRRIGERGIARNCE or

prepar i NGeohfigeQ $tcaratiARdt afPehok 38K ()Mo hbehaC O FRANERL Sardf intt€ nftid t1 - r oot
three-stage inplant described in Pat. App. No. 2006/082610 into the

ost eot orrycoatalft #reinformsl Hpllovs phadt to asconteqdateshe conneetnescrayy yhichiterapds igvawbacks
in this tﬂ(i)sdmge[ns %‘?&%&R&%& O@ﬂ%&&%@&é{ﬁsr&tﬁé‘ rg&%cfe(lp'd%ﬂg ?{1%1% a%{&? desi gn

of the multi-root conponents I's prior art, as well ua
desi gn f carnmodt be leetremidly thin end wowigbantryqoopanéntsrdesoltinpédcomplttai s pri or

art. [41 2006/ 082610 .a for the preparation and insertion
of one a ﬂﬁﬁpgﬁﬁﬁgggﬂgéﬂ'm???b%“?%?ﬁigM%nponent) in the inplant site, and
only for t ed i i stinct disadvantage. This is due
to the fa[ngi H%f‘{“t‘?ﬂa Y’ﬁltﬂ? quygﬁﬁﬁlg Sas Bg e oHI SERE” EUMRANSER £ or m t hat

al | ows f ofectdiRated @yaih'e%mgﬁ 0RO Bri eﬁpﬁ&ﬂﬁéc@s@ltﬁ‘t@d @at th@sﬁ%mmdat e this one
particular "head" 'stage form (conponent). [4 further major drawback of

t he enti r'@opRictor SIPws (prﬁwﬂ@rblbm@leﬂoﬁptsarp@rﬂemraIalérthrpﬁr ¢aprpoaenty (th@“heﬁéf t hey do

00 20107 osoleeBi Al Bisr s R IR cith ofi [ e (AE afRf ARG Fqrr T ET O
art do$2;ﬁ$sszkﬁghgnauﬂﬂheuhfgs?ﬂmameﬂmﬁagﬁmﬂﬁhéK@$zeﬁf?ﬁﬁmﬂl¢m@ "Pgﬁ?"5|te
Do e o SRR s eI o R R Db SRR o s VB

Addi t i onaddmpontdiewhidgBe OGO RALIHE APGe @bmbRE: At lbf thidimpl e akigc onponent
described in this prior art for which it does provide a basic neans for

pr epar i ngAndiei gemaresicenarip dorbe B¢ daacatipies t9 bpvigto debsithot conformto the
natural cross-sectional formof any of the natural nolars at the crestal
hei ght of[0BAk Mshionallyfibe panmentstage Hesigmedlthinpriabut despribas praiedtiag éibeknown i n

the dental, fl Bl)tgon"i@ur% gof:{hlé%]fn?the P\lvfﬁcg?gkt(é th}% E*&'{e Rlen &{ AL Eg@ﬂ zone) and
is therefore a poor orm nent ron1a i ol ogi cal
per spect ilwed blagd ;mnil thﬂ tenitartsbaftshe thpo'Stoer sonew’] mgas) neczrder to relate these
components to each other. This design feature further limits the maximum possible
diameter of the connector screws and also necessitates the further thinning of the outer
walls (which contain the connector screw) of the “root screw” components. These design
features even further increase the likelihood of the fracture and failure of these

components, above and beyond what has already been noted, when these components

would be placed under load in the posterior sections of the upper and lower jaws.

[035] As mentioned above, the accepted protocol in the dental field is to allow for the
endosseous (embedded in bone) elements of the implant to osseointergrate (solidify by

allowing for the intimate bone adhesion to their surfaces during the healing process). This



[43] The above el enents described may be critical requirenents, as noted
above, for the successful inplantation of any dental inplant and are

act ual | y wonretlomspdo8cal requirenments for the successful pCaaBmandsodye t he
dental practitioner and long termviaBility of a "nmulti-rooted" posterior
(molar) inplant due to the | arger nunber of conmponents (conpared to a
"single-rooted" anterior inplant) which nmust accurately be related to each
other and related to the bone preparation fashioned to receive them
Additionally, a posterior nolar inplant should be able to handle the
significantly greater anmount of |oad (stress forces) it nmust wthstand due
to its position and nornmal function requirenents (holding up the bite and
chewing forces). [44] U S Pat. App. No. US 2010/003635, Jan. 2010, Feith,
describ espr@toc@f'-gf Waltﬁ%%r héam?é AR RAT HbnAR R rdpidy &ﬁéerﬁ%?ﬁ&aﬁaleq@ of )
zi rconi um oxi de as opposed to the standard titaniumor "titaniumalloy. This
i's based mnstesiot @méalmreldeﬂts de@ﬁoghe portbhec @railyia th%pp@mttrlqr regixers, of gred
?ﬁg;g‘gf‘t Iavev-sr?rg S rgrqai%r ‘Foagr Rt 5 1arﬁs51%§1'(s)tostle1§poar il teglta*r‘é %glrnﬁgrf(lesd’%’r? their
paraIIeI1MQxﬁaquﬁmm§m1mecahhoMbﬁOEHabmhmamght path of insertion. [45] In
an attenpt to provide for a nore anatomically correct abutnment formfor
post er i or[OBEEtIA thomicdat)the el ddttwo ARidt sdNow 28h81 2R 8 0412 padidegnber 2008, de
Resende Chaves and Martinez describe a splint_abutnent conponent for a
singl e st&gaeot fywch sthepyie apgrihself llammgoflaélga@@llmghtwwmrs?ﬁo Urhi s design
in fact resyldswRndoBhRRESNA0pGH ar MOANIOLOBIBABPGHMLE2ALRUP50456 15

di sadvantage over the previous art as it enbodies a w der platform (known
in the demmddurerﬁnﬁamorﬂy gdcdred $o pdchtother astaint (@hihriby sihge s‘ts@élcmqm | oadi ng
(chew ng)_whi c I ows. un nal di aneter
O o st andard Ppddg RGO Redil? pS AR Rt i RBSGERLLRCE.

pl atform Sﬂulltﬁbbndgrydsﬁﬁgegsnm((ﬁwmgzﬁd ata@sd thehoduperiorprpaat oxht Yhaady actual |y
Iead to increased bone | oss . in the dental filed as "craterization”

or "saucerI Ry thahhgean Se%%aﬁmﬂléqi &%@Fﬁﬁ?ge%@e&a@ﬁ@éowﬁﬂ% Y ound i n
the bone Nt LRMAYILRL d¥edalieRdRe jaQbodl.| the current prior art once the

nol ar i nplants afe placed under occlussal | oad for a sufficient period of

time in t[b@?})rrﬁils ﬁl@éﬂsttlyat dﬂ?ﬁgsthe%f(l@ﬁs@&é Ke%hh?ﬁerlddsslgfﬂﬁ o Qe Y& | 0oadi ng”

of the "head" he i npl ant™ whi ch caused bone to die ‘back or resorb.
[ 46] Sur dve@acten@n d@a«lﬁl andpwo “thosscreet cormpxplenml@f th@@l@t)@ﬂ(\mm@@@nlw an. 2004,
igjslsgﬁgl }/?ll:y a%nng(?tle% topéjaeh ON%I dquJSnZgQng/ Qt%r% 1n’gtperlg%) 8 | Verl-'yguﬁgg t he

bone dr|hkﬁmdﬂsmhempmemamaEhemmﬁﬁnhheoﬁ@bﬁﬁhgmymghnﬂh&fhﬂppﬁnkmSnte Uus

Pat . 20 01 9 descrlbes a_basic cylindrical ring formfrom
whi ch pr o‘fl[%\lgjt% %%91#/218&9%49 i 1EiPg &Rl he shitpedrRopips Oﬁg“??ez‘iﬁ?ﬁtpgpe t oss- nenber
proj ect, @ihihkiBond864i€Shdafng tay t4R1 SR prRAGE, WatiBss df ﬁ%hellsﬁﬂofttﬂg' r
|nfer|or aspect to engage the vesti bul ar regions of the jaw bone. This
prior art hepd eané ‘Ht paew Le@rpaneniadf thetprivhert prsbeictic oRy nhieallgwi igethei ng in
any of t t t eet h,

an ch, babsars BB SRt o hERAN L ARET T MR BELBERT, L Ceont
bet ween tthe aladmnantenige toé&ielprllorlam:irm@ EhepbﬂXSIpmldhyg tvoo tehatisnsagisef ok t he

i nt ended ant site. e rjn his prior art so only all ows
for “the prEBhE Bt St h&onglf%ﬁatarﬁi Pwtiing gl Ble o P efb Dyt he
entire | edbﬁtaﬂlgﬁf:tlﬂi(hl@r to @&ﬂ}blﬁ(ﬁl& @m%rféntsrlﬁlt}férﬁnoﬁr@ﬁ@lmplah%ﬂd U. S.

Pat ent App uUsS 2009/ 020 959 is an advancenent on the basic design of
U.S. Pat . Whghmigk evegmaeotalg duourgenl ramaygkef the ngpiarftor highy vadesifable e .

adj ust ment.,Q n{)lﬂ thésl{lftﬁﬁg 1§Bﬁ‘?&91 B4l 19&3( %ﬁﬁ% ﬁletdEﬁt?S?t %%x R06. ?o&ée%ﬁhes W th
cl anpi ng nmenbers to | acent on either side the | ant site.
Thi s desugdmﬁh&uqhﬂOWQemenobmhbf@mmbmmmtmgncW$mMﬂmﬁﬂhﬁn¢MEmﬁpMMhé in the
very co n tuati n requiring t al | ant rations, of what is

Vet med | pePe AP e TS Rl e B abSe BB bormr RSl ¢ at i on
wher e t hen® ths nan/PasstNBattORhc@hplbe@fehhspagaysof thkemp]ﬂlt ofihsd @tor afto

what ever is
as it will place undue stress on the components and surrounding bone, and may result in

bone resorbtion (die-back) and long term failure of the prior art’s implant.



WO 2010/ 089698PCT/ 1B2010/ 050456 16 the termnal tooth in that arch or
quadrant of teeth of the jawbones (upper and lower). Additionally, the
desi gn ofwORoB/8pd98r art does not contain a sw veling fearaBmiassodses t he
present invention in order to rotate ¥ts ring guide in an off-axis manner
relative to the width and | ength (bucco-Ilingual and nesio-distal)

di nensi ons of the alveolar ridge at the proposed inplant site. The guide
ring of this prior art also only allows for the preparation of the standard
round cross-sectional formfor the entire length of the inplant body
(standard inplant fornm). SUMMARY OF THE | NVENTI ON [48] Systens, neans and
nmet hods for the preparation and insertion of inproved anatomcally
corrected inplants that nore closely inmtate the overall natural form of

the root [@‘598%t 9 Qbadiid %Pﬂlets%ﬁ‘gi&l ThBlsS®MRe SPOIHL. .Nd. Bodo/§8r%16 ddsncl udes
two detachabl e nodul ar stages with custom zable features to which a third

abut nent &sage 4 wsiati¢raphie gushe fal drdkrgthe beleyshafissoaHow herehe placqeant obf one of

the two §£99E§tyx&$%% Vor e vergg%n ﬁfcoLga ce ghﬁgﬁggrenbodinent of the

mponents, 1t 1cal temy 0€S n reparme an .
present invention, a nodurar 'a i°gn w8 s age nu - robt Pdental i mpl ant

Syst em i sacpiirami atlé @recizo appth ahd positidnt dfpheebahe tpegphabibe ofihd “haadukanp&icages whi ch
are placed endosseousl i hcl udi ng first stage _including nmultiple root
screw conﬁéﬁgﬁ%% nogallod Ferbicpraiiatipd Pmsmleﬁeﬁ@%&f HEAaroB NS * st age,
wher e th%ﬁg%aﬂj@@@mhﬂ%t%bﬂiﬁﬁmhpﬁQHﬁ&ﬂ@ﬂi&eﬂﬁﬁah&h@gfatEd- [50] According
to sone enbodi ments the head conponent and the abutnent conponent are

confi gur e@3gp [EPRGAE & BE BYRS (hidhrRRUR of FRPGHARALBnRidscl i8¢ Overdenture
mul ti-attachnment elenent is secured to the nulti-stagé nulti-root inplant.

I n furt herccemisbdindemecsschhiex e derhelnte deei thnin@atalte joloanfor Bystuehmi ncl udes
mul tiple XL AdrLealion 8Pt SgheNsnt il 'g. P CSH endassgously, yhgre these
screws provide - a“splinting erfec en coupl ea wi a second stage. In yet
ot her enbadi‘sentactheohpadhabithremplaat Agaoiadebode sisisde apalldtslytichatalconf or m
at the level of the cervix to the natura oof formof a sek?cted tooth

type, and eYFRITMY 4 HRPIHUCHED (UPe g SLE Plose gt SrofHe 6rd ¢ hese
Fiof/v];(rar fg;{/\r/sef.)%% Akhibe Rt BlaBbn fBe h@¥@ht @EthlohepeRIMbeatieh it M6 jHRae and/ or
deemed most advantageous by the dental practitioner for the insertion of the dental
implant based on various diagnostic criteria known in the field. This prior art fails to
achieve this basic requirement and so is impractical for the use of the dental practitioner

who wishes to place implants with a high success rate.

[040] Itis important to note as well the method for preparing the osteotomy and
inserting the components of the multi-root three-stage implant described in WO Pat.
App. No. 2006/082610 into the osteotomy at the implant site, as there are further
significant drawbacks in this method of preparation for receiving in the implant site the
design of the multi-root components of this prior art, as well as the actual design form of

the multi-root implant components described in this prior art.

[041] WO Pat. No. 2006/082610 allows for the preparation and insertion of one and
only one “head” stage form (component) in the implant site, and only for “multiple”
rooted implants, a distinct disadvantage. This is due to the fact that this prior art describes
only one template form that allows for the creation of bone preparation holes to

accommodate this one particular “head” stage form (component).

[042] A further major drawback of the entire prior art (including this particular prior art)

is that they do not allow for surgical templates that allow for the placement of different



WO 2010/ 089698PCT/ 1B2010/ 050456 17 [51] In further enbodi nents the

head/ abut nent stage includes nmultiple connecting holes for the secure

at t achmenwoabiodsesoBi r st and second stages. |In other enbedirmmieoionss nodul ar
mul ti-stage dental inplants are adapt®d so that a separate abutnment stage
"sinks" into the separate "head" stage, thereby allow ng the abutnent to
sit below the crestal height of the upper and | ower jawbones. In additional
enbodi ments the di nensi ons and/ or placenent directions of each of the

mul tiple root screws is parallel or offset fromeach other, and/or may be
attached in parallel and/or otherw se angled to the "head/ abutnment” stage.
In further enbodi nents the head-abutnent stage is split into two stages,
and the head conponent is adapted to allowthe intimate fit of the abutnent
conponent i Risil [AgthSacRRd BhAEor alt U0 c'l@érik%@hfé%’tﬂ’é?&ﬁénét@%a@@ad and/ or
abut ment conponents i ncl ude m cro-grooves and ridges on the external
sur f aces (eBiptigabfoe therihaar®ethge &ranicomnorent)/bot piovides aimesrisdor prefBRE | n
further etpte)%g i1 1 %Etg tot zpc%o hfen% téhﬁ- ethierns lzluedesserli]o%ls h?avv\ﬁ)%coutt thie n;[igrra@fa !
anti-rotati Onar ri ngs and v nternal prolpecfli ng rings, 1f%ereBy enabl i ng the
abut ment Addidenalg, the closuipdcaond shdphef the partistiagehoatl't tondpvinkntrdesaibed imal
features. | n yet ?th r. e.rrgodi menﬁtlﬁs the first stage and second stage can be
i nti mat el YSATOE &Y 4TI detdde it DOEATRCHE HEPRAEE {1°he8° Sicdeves  and

col lars tQcohmbbig fs Bl Qo FBPEMGorRAbWREM e r8dsa88Fonal 1 @MBneHRAdI ment s
the intimate fitting nmechanismincludes internal threaded scréew retaining

conponent &atyrgl melassiafhiecragial hejglil of thy. bong (thetlevedidf thi snplknteabbbeintent s an

adj ust abl . r $ IS PEOV i L adj l.ocki ng
Fent ur o5, Hsnicy KRR e OALy3RAEHRNY okt rablcaRd Mo BRLUGHAR ncPCk Tt
out pr oxiandlis teefge b oot dheick 08 Gichd’ Oforaf(corpdnici) &omat lEblabicel mRgeadjcust abl e

| ength over-denture_ bar conponents. In sone enbodinments nmultiple separate
over - dent QriBPEPt G RPSIEI8 io8Ssar e secured to the multi-stage stage

mul ti-root inplant. [53] Furthernore, in accordance with an enbodi nent of
the presdffSl nkhsibpyrelementbersrabeddesy e ritigel requitgaesisnii woledobova éoft al

i npl ant i i 1S npdul ar st ages
whi ch ar Zt}ﬂ%%lgcgée%ﬁ%n g@%ﬁ%s?%?%%%é?%l%ﬁ%ﬁ% g%\tn%?alg%é?ﬂg%des a single
root screwqoomporsdnt the amgesshe phecoerd bytlagdniah pragdiesncaahbladd ®but nent st age,
wherein the .head/ abut ment stage.integrate head, ¢ onent and an abut nment
conponent M S0t EERshe e Scud il s R L BERTPBhuRLe 2 s nol o
connect i N@mpohtdBMPeRE IS PG BZEIA QaRASPindBadipWRich @fust ewSRDUSE
attachment of the first and second stages. In further enbodi ments the head

conmponent Ry 1 FeehRAT ARt felterhigdhebrne drepagaion fashicasd eeedyrdheite st ages. I n

addi ti onah g&rhRdy ek ribP b REHIENTROE1d BELEWIShARR @E Ei@ﬁiﬁ‘i%%tfy(%r@a@e
anatom cally noré correct anterior head stage for anterior dénta

| n ot her andotphiend stressdorspa gl rust gathsigrd due totitagesinon ashmsmplgupgiion

anatom’calé.rmr rrect eﬂsta for terior nolar inplants where the
mesi o- di st '1¥1r r%errllgs (\gglfhﬁ%glpvhﬂ%?l ) ngvémgé%lg%u'l ous inplant site does not

allow forghlif RSAPETRRD. Rb. (-21000036583hn 501 6 ¥eSRMROARML £ “multiroot”

implant based on a physical composition of zirconium oxide as opposed to the standard

T
i npl ant s.

titanium or titanium alloy. This is based on a “one-piece” design of the entire implant
(roots, and abutment). The multiple “roots” described are not threaded (screws), their
“heads” are integral part of their “roots” and their center axes are parallel to each other to

allow for a straight path of insertion.

[045] In an attempt to provide for a more anatomically correct abutment form for
posterior teeth (molars), U.S. Pat. App. No 2008/0293012, November 2008, de Resende
Chaves and Martinez describe a splint abutment component for a single stage “root

screw” form of a two stage dental implant. This design in fact results in a biomechanical



[ 54] According to sone enbodi nents, an inplanting apparatus is provided for
i npl ementing the preparation of the osteotony and placenent within the

ost eot ompwoRomasedoar design mul ti-stage dental inplantspCrhB2appast us

i ncludi ng surgical tenplates and surgiScal clanps. In sonme enbodi nents the
surgical tenplates include self-limting dental inplant drills, inplant
gui de pins, and inplant conponent drivers, where the drills, pins and
drivers are designed to be used in conjunction with the surgical tenplates
and the surgical clanps. In still further enbodi nents the surgical clanps

i nclude a precision adjustable clanping device adapted to clanp directly
into the concave undercuts of the gingival vestibules of the oral cavity,

t hereby enabling a tenporary rigid fixation of the clanp in the vestibul es.
I'n furthQﬁa%VQR%&W%@Eéebﬂ%u%g%ﬁh§ﬁ%n$béﬁp§WmﬂE ﬁ #8rR (1R108G iR Rueadi ust abl e
cl anpi ng device adapted to clanp directly to at |east one tooth adjacent to
t he i npl aintplasnt field as PE@PHA@Wm}dngigCOIt@Chlemloedmemhwmg Wwhachghett mamaves pr ovi ded
for |npl ntln quer - dent ur es r|S| adj, u | e er ure bar
nasenbly i A ElPLar B0 o Tons PR b PR RO AR R R g

mul tiple 1&qﬂmﬂaﬁﬁ @ca@g@ﬁtedjpllatfunhesdmmhnfgaimngnedfm@atdmab t}oaemhd:tembr at)ed into

multiple sta e implants so that the assenbly can ure a full denture in
A edent UREUL TR TS CHE e AT B AESe T IGiFt SHETEHaged” | ncl ude a

head st ag%at?d%ﬁzaﬁﬁnath%mﬂ{owﬁlt(ﬁ:%@erhﬁb @&s@?ﬁ%&@é&ﬁnbﬂ&%tﬁ% gleagrs. [ 56]
According to sone enbodi ments, an apparatus for the insertion of inproved

anat om caiurpueding et bendgepfall the ﬁtgrealhprsmi ast gnce tedwelar igwhgats ¢ plgeed r oot
conponent, and, a ﬂ?a"i‘ﬂ{ t?&ta{%?ﬁcl&{?gp RNEM timdMIGRELA %a@‘f’t ! '@1% “c?&FWé%B‘SQt Is

i nserted IR0 tHS | awbone Using preci sion surgical  guide tools in

conbi nat i isdusmotthe S@lefloddimg tafnlg: “Saadji cfalhe iephgmit atheh camadd sheroae itsdion

adj ust abl e ﬁﬁ ng gg device. WO 2010/ 089698PCT/ 1B2010/ 050456 19 [57] In
some enboCR8hiePhe head/ abut ment corponent includes a separate head

cor t esporlinl St CnlE Rpandns- Bt 3ib; St Bladtlidbdd 3 08 o1 oo, 71 5
further egthodidTaRd ©.9. Pac. Q5. NoQ UB206M20295R 8R! Bshot Rj1BEi laR$ RUfISEhi] Nto the

bone to an exact proper vertical depth within a bore shaft(s) when utilized
i n conj unkth descipg hSL@iglgélgﬂndeucmrmp tegperutiberd to gpigw thadpang drills sghe hat t he r oot
conponent e d 6@@% ut ment
conponentprgﬁato?‘hozgﬁeggn% tednrrgg%;t Il%%%%%%@ﬁf NI});:])[(%? Bg ?ppl e root
screws, whseriten abhec cyimtlnsz{l Irmg/sfom gompihicit wdjeto gdiohiesntalictdss saintber.

head/abut nt. c one so that said splintin et ovudes expanded
o 2t 1 OBGRE ORE B stes” S Rap e 4 e ST O RS SHrERGTHE o compounded
and the engdikeord t!dl:ﬂr hf@$TREHRICE™ cnBRlcaRd veatibERGEBioANSE tHe![aabbdnk ! Phié S
conpounded. In further embodinents the root conponent is nodified to

provi de aPriwREEflet Fodpaighiciliyss thsgdesahipe abithe gpide Hiag imnyet tyothecearesa, such
that the foheGPRROBEI(Sdy R Ai&cA 1A, OREL BloaShae @l SHIGROAD 1N
relation to the avallable treatfent area |t|ona i ments the
head conpmmﬂdhnﬁﬁxadﬁbme@ktanhebmwatedwwwmeEt@ﬂnmckan@nhasuannhnterna
extensive h assing a Lge. perce nt age .of t.he inner
cur face. aPER i BB ofiedne e rieby B OT ArRGRPRRruPvg St or
frictionahe f)tei)araﬁ(ﬁth@ﬁtﬁeﬁamid roufd dlosP8Rliodall st fONthe @AGkedethiderth@nd nore
uniformdistribution of the forces of nastication over the entire structure
of the i rpiPkt! “bﬁ5§P¢F¢HB@H@r0%%bodlnents the abutnment conponent is
adapted to be coupl ed its insertion within a "basket" formwthin the

hol | owed [84Y] &/ -8a Patent ﬁ@ph@adUﬁa%%WP@ sanagyancerpentiopita hasisalesisur f ace
area of t I i thy aces and
ot at i onal SRR ARG, & ABHR1000) o R I A O Rt B AP ot and
head conpargeshigedadulidsiorm ar thtdaemt:sr, ansfitexchofwitthdarhping meortats tamt

b of ogl cat V5 RassE Ay sk S eadh e 6 R AR b aRe e T BRG) abut ment

conponent thé BRAPRRIALRSIOe it the Fetyonfintin| AGESorFeGlifAng Bé@dspladt €nhance
primary fixation of the inplant, thereby allow ng for inmediate |oading of

the i npl aisttotipay ahwhatiy (pragd ingke dontad figkd as e frﬁ?w@ﬁ@hﬁﬁd}enﬁ%&n?hlb ’dcedure. In
ot her emboeliBng Rl Rrdie %%@%H t%@ﬂﬂtor &P Qﬁa%lé'(ts) b HARS AR WHASE Sk de
collar/rings which is/are relat in an intinmate nmanner, from below, to the
root conponent(s), thereby preventlng the need for the root conponent to be
t hr eaded t hr ough




WO 2010/ 089698PCT/ 1B2010/ 050456 20 the retention hol es of the head
conponent, such that the root conponent(s) is of a significantly greater
di anet er wbaniodsesoset enti on hol e of the head conponent. PCH/IB2M&N50456
enbodi ments the surgical guide tool i® adapted to enabl e precise depth

drilling according to a three di nensional space plan, so that the root bore
hole drilled is optimzed within the target bone area. In further
enbodi ments the surgical guide tool is adapted to enable precise drilling

according to a three di mensional plan, so that the upper portion of the
osteotony can be precisely prepared for the insertion of the variously
shaped head/ abut nent conponents within the target bone area. [59] In other
enbodi ments a precision adjustable clanping device is adapted to enabl e

adj ust abl @ ¥ghidl €6iS tﬁja_rt icn_lchiog QUJd?%]& ofeb@ B ele jQ@%e@-fL%er afd 15\9@11) the root

bore hole drilled is optimzed wthin the target bone area, the clanping
devi ce behddjtiosdly] the dregrnelrthis pdopat de@nnoherstaany agiwnlingsigpporas doeethh or has
no adj acent SHROOLL L EELN, ! D QLG SIDRG] TR LS, NG, L APLAR, gty at us

i ncl udes 1'6¢ |ngl¥eatures 0 Securestie surglcéF tenp ates to the preci si on
adj ust abl widdl addenugh evecBngial drdanésis-dietal)kibmensiune af thieralvelar atgredt the

enbodi nments the. |l ockin eat ures secure.the surgic te at e support

pl atformmPPqSﬁfillgR}fﬂaiSE%%ga ring °4 s R HAIA ﬁqustfﬁtthaFe@é&aﬁﬁbne ar ea.
|t ur t hegr RIBAMRBRLA] GG Selidial Tolintib e SRRE NerzadiTl infat wo@s of all the
surgical bone drills, guide pins, and conponent drivers are adapted so as

to be usedtapgard paplamdeindn with the self-1inmiting design features of the
surgical tenplates secured into a surgical guide clanp at the target bone
area. In yet other enbodi nents the surgical guide clanp incorporates
features that allow for the easy and accurate repositioning of the surgical
tenpl ates over another target bone area while the surgical guide clanp
remai ns cl anped over the initial target bone area. In additional

enbodi nents the surgi cal MMARXMF AHOINVENIONor t he securing of the
surgical tenplates over a secondary target bone area. BRI EF DESCRI PTI ON OF
THE DRAW[RGS Yy6@mns Tiaeang ahdmelods faamd: opeiaionand afseitioe of insprevad appar at us,

and net hod according to,th resent invention may be better. understood with
r ef er enceREMIFALY P ﬁﬁt%’é?lﬁﬂﬁ%i&’?tﬁ@ore S%i’é‘)%@%%@’ﬁ@ﬁ/%@‘f@%S WE6 21

root system of human teeth. In some embodiments this system includes two detachable
modular stages with customizable features to which a third abutment stage is attached or

alternatively, is an integral part of one of the two stages.

[049] Moreover, in accordance with an embodiment of the present invention, a modular
design two stage multi-root dental implant system is provided, comprising multiple
detachable and modular stages which are placed endosseously, including a first stage
including multiple root screw components, and a second stage including a head/ abutment

stage, where the head and the abutment components are integrated.

[050] According to some embodiments the head component and the abutment
component are configured as separate stages. In some embodiments a unified overdenture
multi-attachment element is secured to the multi-stage multi-root implant. In further
embodiments the modular design dental implant system includes multiple cylindrical root
screws that are placed endosseously, where these screws provide a splinting effect when
coupled with a second stage. In yet other embodiments the head/abutment stage includes
side walls that conform at the level of the cervix to the natural root form of a selected
tooth type, and conform to the natural differences in root form of these different types of

teeth at the level of the cervix of the upper and/or lower jaws.



foll ow ng description, it being understood that these drawi ngs are given
for illustrative purposes only and are not neant to be limting, wherein:

[ 61] FI GwbaoimsassBr ont view of a vertical stacking of wPhe/1Bunpeivest s of
one possi bl e enbodi nent of a three-sti@ge single-rooted inplant of the

i nproved inplant 77 of the present invention; [62] FIG Ibis a front view
of a vertical stacking of the conponents of one possible enbodi nent of a
two stage single-rooted inplant of the inproved inplant 77 of the present
invention; [63] FIG Ic is a front view of a vertical stacking of the
conponents of one possible enbodi mrent of a three-stage multi-rooted inplant
of the inproved inplant 77 of the present invention; [64] FIG Idis a
front view of a vertical stacking of the conponents of one possible

embodi menhs9f 18 R %ﬁlﬁgﬁm%'t% e He@@/%ﬁﬁm'eﬂﬂ%'te%@%né?ﬁde& H{%ﬂtiﬁT@é&M@&ld npl ant 77
of the present invention. [65] FIG 2a is a top view of one posSsible

enbodi mentolgsffor the sedueeaa!taclmom@sﬁ@qtﬁrﬂ apd swondmstegesshlazjhergmbgdmmhfed | mpl ant
of the i r‘r&)loc(i)u\fed Ilgps a\a%lgtd]@nt%lﬁ ],aﬁl% are acglg{eg%g tth ?L éépgfeaté) abu%rreler:]rgt s{a%%:/ 2 1nks [ 66]

FIG 2b is a onen possi errbodl ment
of a thr aemsrhag@amﬁ ‘thead” adge dtherepy alrlttwm@ tHehw®uintgpt mvsetdaeidmihamtestw of an

enbodi ne he presen nvention 7 2C is_ a vi ew of one
possi bl enl?aﬁﬁgg’(SBf P?ffan@ﬁ%" Péh EH?‘F&WJME s gre st m St st age
si ngl e- r oglyRA la@&h@fﬁfdl@éu&qbéf R LPMR G 1RE B8 sctéw@is paferdetishERim of t he
pr esent |nventp| on;, [68] FIG2d is a top is a top view of one possible

embodi mertachplhenand/pemay bbultashast in restplométor odiepyisgangley tethgge nul ti - r oot ed
i pl ant th LD AR OVEEL HIREAOF enfodihie ROmE MRRALTRALn Rfasl R R GREW

i nventio
stages, and the head component is adapted to allow the intimate fit of the abutment

component within the second stage. In other embodiments the head and/or abutment
components include micro-grooves and ridges on the external surfaces to enable

enhanced retention and/or bone adhesion.

[052] In further embodiments the head stage includes hollowed out internal anti-
rotational rings and internal projecting rings, thereby enabling the abutment stage to be
coupled to the head stage with anti-rotational features. In yet other embodiments the first
stage and second stage can be intimately fitted and attached into each other via fitted
sleeves and collars to minimize micro-gapping between the stages. In some embodiments
the intimate fitting mechanism includes internal threaded screw retaining components to
provide tight sealing. In yet additional embodiments an adjustable over-denture bar
assembly is provided with adjustable locking features, adapted to fit into multiple
abutment components that have cut out proximal areas for the insertion of multiple
rotatable and adjustable length over-denture bar components. In some embodiments
multiple separate over-denture attachment elements are secured to the multi-stage stage

multi-root implant.

[053] Furthermore, in accordance with an embodiment of the present invention, a
modular design two stage single root dental implant system is provided, comprising

two detachable and modular stages which are placed endosseously, wherein the first stage
includes a single root screw component, and the second stage includes a head/abutment
stage, wherein the head/abutment stage integrates a head component and an abutment

component. In some embodiments the head/abutment stage includes a single connecting



[69] FIG 2e is a bottomview of one possible enbodi mrent of the "head"
conponent 2 depicted in FIG 2a; WD 2010/ 089698PCT/ 1B2010/ 050456 22 [ 70]
FIG 2f iwoaotvastem vi ew of one possi bl e enbodi nent of whe/aBheedso4sonponent
2 depicted in FIG 2b; [71] FIG 2g 18s a bottom vi ew of one possible
enbodi nent of the "head/abutnment" conponent 6 depicted in FIG 2c; [72]
FIG 2h is a bottomview of one possible enbodi nent of the "head/ abut nent"”
conponent 6 depicted in FIG 2d; [73] FIG 3ais a front view of two
possi bl e enbodi nents of the "root screw' conponents 1 of the inproved

i mplant 77 of the present invention; [74] FIG 3b is a front of one

possi bl e enbodi nent of a connector screw 4 and one possi bl e enbodi nent of
an abutnment screw 5 of the inproved inplant 77 of the present invention;

hole for the secure attachment of the first and second stages. In further embodiments the
head component and the abutment component are configured as separate stages. In
additional embodiments the single root screw stage attaches to an anatomically more
correct anterior head stage for anterior dental implants. In other embodiments the single
root screw stage attaches to an anatomically more correct head stage for posterior molar
implants where the mesio-distal bone volume width of the edentulous implant site does

not allow for the placement of multiple root screw components.

[054] According to some embodiments, an implanting apparatus is provided for
implementing the preparation of the osteotomy and placement within the osteotomy of
modular design multi-stage dental implants, the apparatus including surgical templates
and surgical clamps. In some embodiments the surgical templates include self-limiting
dental implant drills, implant guide pins, and implant component drivers, where the drills,
pins and drivers are designed to be used in conjunction with the surgical templates and
the surgical clamps. In still further embodiments the surgical clamps include a precision
adjustable clamping device adapted to clamp directly into the concave undercuts of the
gingival vestibules of the oral cavity, thereby enabling a temporary rigid fixation of the
clamp in the vestibules. In further embodiments the surgical clamps include a precision
adjustable clamping device adapted to clamp directly to at least one tooth adjacent to the

implant site.

[055] According to some embodiments, a system is provided for implementing over-
dentures, comprising an adjustable over-denture bar assembly with adjustable locking
features, the bar assembly including multiple adjustable over-denture bar components
that can be fitted into multiple stage implants so that the assembly can secure a full

denture in an edentulous patient. In further embodiments the multiple stages include a

head stage and an abutment stage being separated into two stages.

[056] According to some embodiments, an apparatus for the insertion of improved
anatomically corrected dental implants is provided, comprising a root component and a
head/abutment component, wherein the root component is inserted into the jawbone using
precision surgical guide tools in combination with self-limiting surgical templates and a

precision adjustable clamping device.



[75] FIG 3c is an angled top view illustrating two possible enbodi nents of
the "root screw' conponents 1 of the inproved inplant 77 of the present

i nvent i orwo 2pigI89dBBG. 3d is an angled top view of one p®esIiibioao/esohsdi ment
of the abutnment conmponent 3 of a thre®-stage single-rooted inplant of the
i mproved inmplant 77 of the present invention; [77] FIG 3e is an angled
top view of one possible enbodi nent of the abutnent conponent 3 of a
three-stage nulti-rooted inplant of the inproved inplant 77 of the present
invention; [78] FIG 3f is an angled bottom view of one possible

enbodi ment of the abutnment conponent 3 depicted in FIG 3d; [79] FIG 3g
Is an angl ed bottom vi ew of one possi bl e enbodi nent of the abutnent
conponent 3 depicted in FIG 3e; [80] FIG 4a is top view of one possible

embodi me bs‘?]f 1hREmS B&Bbcﬁ%‘en&%@k@&/ﬁb&&%ﬁt‘ c%h{f)ﬂnéimﬁﬁfcfesh@eﬁﬁfafte Hedgof the
pr esent |nvent|on [81] FIG 4b is a top view of one possibl e enbodi nent

of a pri rmnttr},postm@f gaious gapheitieal t®sphectiheal prafdesindiarpepanale gprrespyding

2010/ 0896%8 Ence-l;llt %(I)‘D’rrzq())(;'n%élp oﬁo V45r51(§us cross-sectional profiles. In further embodiments the root
component is adapted to be inserted into the bone to an exact proper vertical depth within
a bore shaft(s) when utilized in conjunction with a self-limiting “root screw” driver, so
that the root component can be accurately and intimately coupled to the head/abutment
component. In other embodiments the root component includes multiple root screws,
wherein the root screws are splinted together with said head/abutment component, so that
said splinting together provides expanded implant to bone interface so that the root
component strength is compounded and the entire fully assembled implant strength and
durability is compounded. In further embodiments the root component is modified to
provide a selected form which is optimized for the target bone area, such that the root
component(s) is/are of an optimal size and strength in relation to the available treatment
area. In additional embodiments the head component is adapted to be placed in the bone,
and has an internal extensive hollowed out area encompassing a large percentage of the
inner surface area of the head component, thereby providing for far greater frictional fit,
enhanced anti-rotational function, and a wider and more uniform distribution of the
forces of mastication over the entire structure of the implant. In still other embodiments
the abutment component is adapted to be coupled by its insertion within a “basket” form
within the hollowed out area of the head component, so that the frictional surface area of
the coupling is maximized, thereby minimizing the micro-spaces and rotational space
between the components. This relation of the abutment and head components allows for
the transfer of the functional and para-functional loading forces into the surrounding bone

in a more biologically healthy manner.

[058] In further embodiments the head/abutment component incorporates on its outer
surfaces micro-threads to enhance primary fixation of the implant, thereby allowing for
immediate loading of the implant substantially at the time of the primary implant
procedure. In other embodiments the head/abutment component includes an underside
collar/rings which is/are related in an intimate manner, from below, to the root

component(s), thereby preventing the need for the root component to be threaded through



23 [82] FIG 4c is a top view of one possible enbodi nent of a secondary
surgical tenplate 19 of the present invention; [83] FIG 4d is an angled
bot t om viwe20fo/8a@8possi bl e enbodi ment of the surgical PeFgBzaI&IFIMRBCI Si on
support insert 17 depicted in FIG 4a0 [84] FIG 4e is an angl ed bottom

vi ew of one possi bl e enbodi nent of the primary surgical tenplate 18
depicted in FIG 4b; [85] FIG 4f is an angled bottom view of one possible
enbodi ment of the secondary surgical tenplate 19 depicted in FIG 4c; [86]
FIG's H5a-5f are a series of angled top views of several possible

enbodi ments of fully assenbled single-rooted and nulti-rooted inplants of
the inproved inplant 77 of the present invention; [87] FIG's 5g-5k are a
series of angled bottomviews of the fully assenbl ed single-rooted and

nul ti - r ooheekddieh abes ofiﬁp'h&tcfédnﬂﬁanat%uch ﬁlagﬁae@;otgf)mé&%nt(gng gved i nplant 77
of sonme enbodi nent of the present invention a is an angled top
and side Svgrefma@ﬂygmtepdgmemr élaerﬂhﬁo@ten@m holgf)f @aepﬁzeﬂcqommnergu}ngqﬂml gui de

clanp 29 of, t.he sent . p ntha ontog&o or tethlnthe
embodime t € 3ur 1ca oo 1s ada 0 af recise depll h dril 102 according
j awbone t0 Secure an ura on surg 18 and

19 over tihe thip Hﬁ]ﬁﬁnsﬁhﬁlapace[p&&], scFﬂh@; thﬁbodt so@ }mleaﬁﬂ}edﬁs @mh&t@hdnhm ew from
Lhe Lop apd LLoRL peronectyve, of Auo passible, erbodints, of  deigghad! e
precise drilling according to a three dimensional plan, so that the upper portion of the
osteotomy can be precisely prepared for the insertion of the variously shaped

head/abutment components within the target bone area.

[059] In other embodiments a precision adjustable clamping device is adapted to enable
adjustable yet precise drilling into a target bone area, so that the root bore hole drilled is
optimized within the target bone area, the clamping device being usable whether the
patient has adjacent support teeth or has no adjacent support teeth. In other embodiments
the implant apparatus includes locking features to secure the surgical templates to the
precision adjustable clamping device at the target bone area. In yet other embodiments
the locking features secure the surgical template support platform of the surgical clamp in
a fixed position at the target bone area. In further embodiments the self-limiting depth
control features of all the surgical bone drills, guide pins, and component drivers are
adapted so as to be used in conjunction with the self-limiting design features of the
surgical templates secured into a surgical guide clamp at the target bone area. In yet other
embodiments the surgical guide clamp incorporates features that allow for the easy and
accurate repositioning of the surgical templates over another target bone area while the
surgical guide clamp remains clamped over the initial target bone area. In additional
embodiments the surgical guide clamp also allows for the securing of the surgical

templates over a secondary target bone area.

BRIEF DESCRIPTION OF THE DRAWINGS

[060] The principles and operation of the system, apparatus, and method according to

the present invention may be better understood with reference to the drawings, and the



[90] FIG 7a is an angled top and front view of one possible enbodi nent of a
freestandi ng precision surgical guide clanp 38 of the present invention;

[ 91] FI Gwolkimmsas9sl ose- up enl arged vi ew of an enbodi nerCTaB20a0/83gfent of
the freestanding precision surgical @lide clanp 38 depicted in FIG 7a;
[92] FIG 7c is a top view of several possible enbodi nents of clanping
attachnments for the free-standi ng precision surgical guide clanp 38
depicted in FIG's 7a and 7b; WD 2010/ 089698PCT/ 1B2010/ 050456 24 [93]
FIG 8a is an angled top and side close-up view of one possibl e enbodi nent
of the surgical tenplate precision support insert 17 engaged wi thin one
possi bl e enbodi nent of the surgical tenplate precision support platform 31
of the present invention; [94] FIG 8b is a front view of an enbodi nent of

the_secUr fogwhRiucaBipibRt G DReAIRARRA oMb thel BRU G BEIRLRRHST ON

attachnent el efrents 39 an a of the precisionsurgical guide clanmps 29
and 38; {ju@pjserordy aBtare soameaniyl eedlithitiogt whkiréw of two possi bl e enbodi nent s
of precision attachnent elenents 39 and 39a of the precision surgical guide
cl anps 290&8hd H$.dh it heogrvesent a varie stadnng of the components of one possible

embodiment of a three-stage single-rooted implant of the improved implant 77 of the

present invention;

[062] FIG. 1b is a front view of a vertical stacking of the components of one possible
embodiment of a two stage single-rooted implant of the improved implant 77 of the

present invention;

[063] FIG. 1c is a front view of a vertical stacking of the components of one possible
embodiment of a three-stage multi-rooted implant of the improved implant 77 of the

present invention;

[064] FIG. 1d is a front view of a vertical stacking of the components of one possible
embodiment of a two stage multi-rooted implant of the improved implant 77 of the

present invention.

[065] FIG. 2a is a top view of one possible embodiment of the “head” component 2 of a
three-stage single-rooted implant of the improved implant 77 of an embodiment of the

present invention;

[066] FIG. 2b is a top view of the “head” component 2 of one possible embodiment of
a three-stage multi-rooted implant of the improved implant 77 of an embodiment of the

present invention;

[067] FIG. 2c is a top view of one possible embodiment of the “head/abutment”
component 6 of a two stage single-rooted implant of the improved implant 77 of an

embodiment of the present invention;

[068] FIG.2d is a top is a top view of one possible embodiment of the “head/abutment”
component 6 of a two stage multi-rooted implant of the improved implant 77 of an

embodiment of the present invention;

[069] FIG. 2e is a bottom view of one possible embodiment of the “head” component 2
depicted in FIG. 2a;



[96] FIG 8d is a close-up enlarged view froman angled front perspective
of an enbodi nent of a segnent of the precision attachnent el enents 39 and
39a depi cweadoiownspdo® 8c; [97] FIG 9a is an angl ed cl opeTap2i/oew456 ew of
an enbodi rent of a segnment of the preXision surgical guide clanp 28
depicted in FIG 6a of the present invention; [98] FIG 9b is an even

cl oser-up angl ed side view of a segnent of an enbodi nent of the precision
surgical guide clanp 29 depicted in FIG 6a; [99] FIG 9c is an angled

cl ose-up view fromthe top perspective of an enbodi nent of a different
segnent of the precision surgical guide clanp 29 depicted in FIG 6a;
[0100] FIG 10a is an angled close-up view fromthe side perspective of an
enbodi ment of a segment of the surgical tenplate precision support platform

31 and b?ofl@ﬁ@ bt gal dovioRf viéR of s TR enBbdin{Ma: AL MRLE RIfGInShon
adj ust nment enent 51 depicted in FIG 8a; [0101] FIG 10b illustrates an

angl ed t ofepiciashindfiGt s assenbly (fromleft to right) of an enbodi ment of
the parts needed to assenble the platform precision adjustnent el enent 51
depi ct ed [OATFIKEG. 2g 8w bottbnil Gay of 08OP]ssiblc@mib@inérg ofitheI“be@/abptmianp’ vi ew of an

enbodi nment _of t ts of the platform precision adjustnment el enent
51 depi ct%)&lﬂoﬁefg%éyp’f%ﬂ mn B@% %010/ 089698PCT/ 1B2010/ 050456

[072] FIG. 2h is a bottom view of one possible embodiment of the “head/abutment”

component 6 depicted in FIG. 2d;

[073] FIG. 3a is a front view of two possible embodiments of the “root screw”

components 1 of the improved implant 77 of the present invention;

[074] FIG. 3b is a front of one possible embodiment of a connector screw 4 and one
possible embodiment of an abutment screw S of the improved implant 77 of the present

invention;

[075] FIG. 3c is an angled top view illustrating two possible embodiments of the “root

screw” components 1 of the improved implant 77 of the present invention;

[076] FIG. 3d is an angled top view of one possible embodiment of the abutment
component 3 of a three-stage single-rooted implant of the improved implant 77 of the

present invention;

[077] FIG. 3e is an angled top view of one possible embodiment of the abutment
component 3 of a three-stage multi-rooted implant of the improved implant 77 of the

present invention;

[078] FIG. 3f is an angled bottom view of one possible embodiment of the abutment

component 3 depicted in FIG. 3d;

[079] FIG. 3g is an angled bottom view of one possible embodiment of the abutment

component 3 depicted in FIG. 3e;

[080] FIG. 4a is top view of one possible embodiment of the surgical template

precision support insert 17 of the present invention;

[081] FIG. 4b is a top view of one possible embodiment of a primary surgical template

18 of the present invention;



25 [0103] FIG 's lla-1lk are a series of top views of possible enbodi nents
of the self-limting bone drills 59, 61, 62, 63,65, and 66; conponent
drivers o680 260/088®8 69 and surgical guide pin 64 of thePprasmno/ojoasenti on;
[0104] FIG's 12a-12f depict a series23of top views of the preparation of
one possi bl e enbodi nent of the osteotony 73 and the insertion of one
possi bl e enbodi nent of conponents of the inproved inplant 77 of the present
invention into the osteotony 73; [0105] FIG's 13a -13h depict a series of
angl ed top views of one possible enbodi mrent of the precision surgical guide
clanp 29 cl anped at one possible inplant site which illustrate its use in
preparing one possible enbodi nent of a nmulti-root osteotony 73 for the
insertion within it of one possible enbodi nent of the inproved inplant 77

of the pregentridIuetd QP vidwPHABL phisidle dibdBmAn@rASEcHBa§RIEl t Op Vi ew of
one possi bl e enbodi nent of a "root screw' component driver "assenbly
conposed tomphie 19qflthmpressat mvention) and a sl ow speed driver 67, and one
possi bl e enbodi nent of the root screws 1 engaged within the self-limting
f eat ure dP83hd&Ifeddiibireangiddduitmmntievodi triveposelelo kuhpygineur ¢fi thasurgientpl at e 19;

0107] FHI G depi.ct I t i f nbodi t of the dri
gssen%ly'FFP%@FF%?%%H%ﬁ%Ev%%gﬁiqﬁﬁﬁﬁ§géﬁgggéﬁgaﬁShig iﬂgnsegondasy ghyg{cal
t | at f .14, bel .that, the. ical, t | ate 19
bnongod WOBAT I de srar ] s i PS BE Pt s RuS [ozog)

FIG 16 israd agliad 18appialdisFIER 4p; ew of one possi bl e enbodi nent of the
preci sion surgical guide clanp 29 illustrating a free-end saddl e situation

for the i[oBERMIGSUF & an[a8389bottdiBviek /@ dns paRiANEhBHihOR of HRWe&indaryverti cal
stacki ng of the conponents of one pOSSIbFe enbodi ment of the inproved

mul ti - r ooturgiesp keamnlaty 19 depieted icBlGgc:desi gned t o support an over-denture and
one possi bl e enbodi nent of the over-denture connecting assenbly | ocking
el ement 71686F Kle'sfacdarta senveni ingled (p01i¢ w0} oFje@eralifiiysible carbodimggingscoft op vi ew
.Of a ver ttluﬁf/ll sseiBRAsIN le(—)rfoot{egg STRENSNLS {an no?.t}peol%lg)lr bvleg iﬁ}rﬁggtd}mnt of the
i mproved nmu £ T o0t iRpl ant 77 specﬁ%ﬁca y 3e5|gne 16

the present invention;

[087] FIG.’s 5g-5k are a series of angled bottom views of the fully assembled single-
rooted and multi-rooted implants depicted in FIG.’s 5a-5f of the improved implant 77 of

some embodiment of the present invention;

[088] FIG. 6a is an angled top and side view of two possible embodiments of a
precision surgical guide clamp 29 of the present invention that clamp on to a tooth or
teeth in the jawbone to securely and accurately position the surgical templates 18 and 19

over the implant site;

[089] FIG. 6b is a close-up enlarged view from the top and front perspective of two

possible embodiments of detachable clamp heads 30 of the present invention;

[090] FIG.7ais an angled top and front view of one possible embodiment of a free-

standing precision surgical guide clamp 38 of the present invention;

[091] FIG. 7b is a close-up enlarged view of an embodiment of a segment of the free-

standing precision surgical guide clamp 38 depicted in FIG. 7a;

[092] FIG. 7c is a top view of several possible embodiments of clamping attachments

for the free-standing precision surgical guide clamp 38 depicted in FIG.’s 7a and 7b;



WD 2010/ 089698PCT/ 1B2010/ 050456 26 accept the insertion of one possible
enbodi nent of a double ball clip attachnent design 87 for an overdenture
(i nst ead Wb 2a10/089@8- denture bar clip) to allow for the seruB®iIabicasshment of
a full denture to the inproved multi-XMoot inplant 77 of the present
invention; [0111] FIG 18 is an angled top view of one possible assenbly
enbodi nent of several possible enbodi nent of the multi-root inproved

i npl ant 77 of the present invention wherein is depicted overdenture
connecting assenbly conponents, 76, 79, 80 and 81 engaged within these
inplant in order to allow for a fixed full arch support for a renovabl e
full denture in an edentul ous patient; [0112] FIG's 19a-19e are a series
of close-up top view of possible enbodi nents of the connecting assenbly

conponent@ggp 1FI&9 8a @soar@eﬁ‘l%legjtoﬁﬁm £de&dode rhpF\Jl&/ oﬁ-&e FRRGblk Q{ln%ér.hml:ehﬁaf s 20a-20c

are a series of front viéws of one possible enbodiment of a two stage
overdentuhe9h€GdW9mBhWHn@H%@mﬁwmeﬁmm@alandgEW©me@gmbmeﬁéﬁbodlnents of

three sta ver - ur e a nts mad ne coupled with 89 and
o0 coun alRelE SR iAPRMIR FrelBOF sBoof MRERE iy thedPBLS i1 B2

clarity ohvddionstration, elenments shomn in the draw ngs have not
necessarily been drawn to scale. For exanple, the dinensions of sone of the

el ement s [08¥] HEG:8Bggerratiedew of & énvisvdireioheic sedueigmhssS Bat @hdei ty.
Further, where considered appropriate, reference nuperals may be repeated

among t hed"aPRedideya te ?ﬁcpﬁfdh% Biceisiop pHachmsAb et SAand SoridhePEsisiar s
throughoud, 408 o8RE LRnpY 26%Rd 38;

[095] FIG. 8c is an angled front view of two possible embodiments of precision
attachment elements 39 and 39a of the precision surgical guide clamps 29 and 38 of the

present invention;

[096] FIG. 8d is a close-up enlarged view from an angled front perspective of an
embodiment of a segment of the precision attachment elements 39 and 39a depicted in

FIG. 8c;

[097] FIG. 9a is an angled close-up side view of an embodiment of a segment of the

precision surgical guide clamp 28 depicted in FIG. 6a of the present invention;

[098] FIG. 9b is an even closer-up angled side view of a segment of an embodiment of

the precision surgical guide clamp 29 depicted in FIG. 6a;

[099] FIG. 9c is an angled close-up view from the top perspective of an embodiment of

a different segment of the precision surgical guide clamp 29 depicted in FIG. 6a;

[0100] FIG. 10a is an angled close-up view from the side perspective of an embodiment
of a segment of the surgical template precision support platform 31 and more specifically

of an embodiment of the platform precision adjustment element 51 depicted in FIG. 8a;

[0101] FIG. 10b illustrates an angled top view of the assembly (from left to right) of an
embodiment of the parts needed to assemble the platform precision adjustment element

51 depicted in FIG.’s 8a and 10a;

[0102] FIG. 10c is a close-up top view of an embodiment of the middle parts of the

platform precision adjustment element 51 depicted in FIG. 10b;



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0115] The foll owi ng description is
presented to enable one of ordinary skill in the art to make and use the

i nventi orwaxowmsvidded in the context of a particul ar appCrantoiensoasd its
requi renents. Various nodifications t2 the descri bed enbodi ments will be
apparent to those with skill in the art, and the general principles defined
herein may be applied to other enbodi nents. Therefore, the present
invention is not intended to be limted to the WO

2010/ 089698PCT/ 1B2010/ 050456 27 parti cul ar enbodi nents shown and descri bed,
but is to be accorded the w dest scope consistent with the principles and
novel features herein disclosed. In other instances, well-known nethods,
procedures, and conponents have not been described in detail so as not to

obscure tm¢oﬁTﬁR§ﬂﬁlhﬂﬁEQkhQQﬁe£@%@ELE&@%fﬁQ%ﬂm§éﬁ@ﬂ@£@ﬁ§oﬂﬁg§ﬂﬁer?i”
refers to the different overall types of separate sections of the inplant.

A " conponlamiting benedrgbsr®9 6162y 6346, 9ndH6;(compenent Hapas 69, 6TuehéP andf t he parts

of that type of distinct. 'stage'. being used to assenble the different types
of st ages et Bl @6 po bGP SRR T st “TO1L7) Non- 11 i 1 g

For tho. pPARSIEIET Snl AREGHEE A Mk BFtop FBR Ve DN ERPn ol P ol Phc i ea

i npl ant's dnftaldiri@ of thk @S btymyM3taall ehel ik rmesfaink poaitld ahbddameateff t he root
system of human teeth, In sonme_enbodinments this systemincludes _two

det achabl @Mvattse! B¢ Hareved plat €T shihs Rsentingpiiyeila e WHFLATY 78hi r d

abut nent stagﬁ?is attached or alternatively, is an integral part of one of

the two sPAGRFIG-53813depichpres of yaalehiop Fisparca0ns possibl @nbadiraenyng
hod - | ' i , bl
met hods O(g tf\}méfreagl%ﬁ 1c'af1é{§cqbt 124y 39 pﬁ&%g(? Lét‘:adnlae.%ronsjs tl%,/ g‘flggrﬂ&tg) {vniche probl ems

associ ate h the prior art. For exa root screw' inplant
desi gn wollibsiragd sk il prapdringi ane pessgde tibodimtat| of hemdtirootiosteb@nty 13rfoer f ace

surface conpared.to the current single "root scr%%' ge i-gN, .a
i gni 11 calt THHOR SR 14 S RrsHEasaDageRt oS dmBO B VAN I or eat er
bone adhestent anchtioasseo-integration” of the inproved inplant.

[0106] FIG. 14 is a close-up angled top view of one possible embodiment of a “root

screw” component driver assembly composed of an implant carrier 70 and a slow speed

driver 67, and one possible embodiment of the root screws 1 engaged within the self-

limiting feature of one possible embodiment of the secondary surgical template 19;

[0107] FIG. 15 depicts an angled top view of an embodiment of the driver assembly
illustrated in FIG. 14 fully engaged within the secondary surgical template 19 of FIG.
14, and below that, the same surgical template 19 engaged within the precision guide

clamp 29 depicted in FIG. 6a;

[0108] FIG. 16 is an angled top and side view of one possible embodiment of the
precision surgical guide clamp 29 illustrating a free-end saddle situation for the implant
site;

[0109] FIG. 17a is an angled top view of a vertical stacking of the components of one
possible embodiment of the improved multi-root implant 77 specifically designed to
support an over-denture and one possible embodiment of the over-denture connecting

assembly locking element 76 of the present invention;

[0110] FIG. 17b is an angled top view of a vertical stacking of the components of one

possible embodiment of the improved multi-root implant 77 specifically designed to



[0119] Initial rigid fixation is desirable for osseo-integration to occur.
This initial rigid fixation is enhanced by engaging the hard, dense
cortical Wworryiopisedoes of the jawbones. An inplant that weardBimeosopsr ate in
its design a nore naturally contouredécross-sectional dinmension of the
"head" of the inplant may all ow the dentist upon initial placenent of the
inplant at the inplant site to directly engage these cortical bony plates
with the "head" segnent, allowing for the imediate fixation of the inplant
in the bony inplant site. This would represent a significant advantage over
the prior art, both for cases where the dentist plans on "burying" the

i nplant for an extended period of time in order to allow for
osseo-integration prior to loading of the inplant as well as in cases where

the WO 2&%9;&%ﬁ&%?ﬂéf@@%é&é@é&ﬂ%ié@ﬁ%@QTSE§% biﬁhaﬁﬂzﬁtamn&mg'g@t ely |oad

the inplant.” Immediate loading is a techniq as beconme nobre popul ar

of the pa¥ifof emoycadimuraéinsteadaiflapwsertdvatudeharicsip) togllpwdbothe sedvee i ssing t oot h

i mredi at e| al | ow or ap. i nmedi at t het.ic,s tion to the mssin
tooth. 1 ottt b B -G SR A e it Err SRS e ane " or m e
di anet er iafedibg; "root screw' conponent of the inplants along its entire
shaft nust be of sufficient girth in order to provide the necessary support
for the gout NEFIG. 486k 47 Mpedwhy CibwSif bn@p@pibld asgdmbly BRbddiessoftsevangm t t ed

t hrough them (when they are placed. in functioné to the inplant "root"

buri ed i rPEHBlCCaRBEMEN! lbe MuEhTeoh ENRIBYRAS DAL &7 PY hF PEEFH ARYentien j g

determ ne\ghérgiﬁ}is dé%ic@éﬂﬁfer&eﬁtu?&@dﬁmﬁgtagse%l% éo‘xﬁﬁ?ﬁ%rll@,%e%i son@gpeal thy |ong

term bi ol ogi cal manner, this requires for these multiple "root screws" to
be of a singhgedrwidiimeseimpldnam emder togHowhor asfiyeglfell arch svppoetrfent desi gn of

standard]£?LL%ﬁéﬁ%HLgég%i“#QP%%g%?%ﬁgmg{IOM/for t he placenment of a

"mul ti-roo esl I npl an s very limted bone vol une, one nust

consi der t descr.i,.bed above |imting factors and bal ance themw th the
oo r et dObi KIS HADRIOE ol SRS of eite DR RS 5 8P sBBelBRES T B8, " hese
const r ai ndohnectidg asscindlyadoh@Ponés 76,1718, §U acisTRRpbicRl it FEGNStanst abl e and
durable "nmulti-root" inplant into the inplant site. [0122] As noted above,

the very [oil n31EG. ts08206 bivtensHeNa frineh1i® oPbndRRsbleRbRaRNS o NEvd NPl ant
site and presents severe challenges for the successful inplantation of the

st andar d stageyprdeptyisthcad/ayitmant cogppeint i epd 11vq RospiRlcgmbeginsaiicitbbeecand saf e
manner. T aeg@fbmbl]e—a'&lﬂr@hﬁut&?ﬁtg nﬁﬁggféﬁﬁﬂ%%%s?ﬁo@ﬂlg?&dtﬂ 89 BAPYS gcﬁjpféar a stabl e

and durab mul ti-root™ tforminpl ant e posterior tee that is able
to withstenid87.he considerable |oad forces it nmust endure both in the short
and long term represents an even greater challenge, one which requires the
accur at e [@nd4dr edl beapprepacdahatdnr ofplikiey dndplaing olSillti@ration,aldnhengeshdivaensi ona
manner as, I% as the accurate .and precise insertion aof the inplant
Conponent s i drav et Frs TS sty Hend UES ot e ahebe SRAEETet em 1o
be successfsbine ionthRehin®tsNBayt B SkafQ@ddted Folkive kNGRERMHI fopakiiyes that al |l ow
for precisely this result.

Further, where considered appropriate, reference numerals may be repeated among the

drawings to indicate corresponding or analogous elements throughout the serial views.

DETAILED DESCRIPTION OF THE INVENTION

[0115] The following description is presented to enable one of ordinary skill in the art to
make and use the invention as provided in the context of a particular application and its
requirements. Various modifications to the described embodiments will be apparent to
those with skill in the art, and the general principles defined herein may be applied to

other embodiments. Therefore, the present invention is not intended to be limited to the



[0123] The inproved nulti-root posterior inplant of enbodinents of the
present invention not only splints together nmultiple inplant "root screw'
forns butwoaen/se698WO 2010/ 089698PCT/ 1B2010/ 050456 29 emd®aBEOW/BI0MS6

(conpl etely inbedded in bone). This m¥ans that the current invention is
stronger, nore stable and nore durable than any of the standard posterior

i npl ant designs. [0124] There is provided, in accordance wth an enbodi nent
of the present invention, an apparatus, system and nethod for a nodul ar
design two or three-stage anatom cal dental inplant system for supporting
a fixed or fixed/renovable dental prosthesis (i.e. individual crowns,

mul tiple crowns, or over-dentures) conprising in the two stage enbodi nent,
nmodul ar single and multiple distal "root screw stage(s) or conponents

whi ch ar &2 daf RRModithcisTRIW &hd GUSHIRA glﬁl?é © R0 88 the RRRY/ QB ment * st age
or; in the three stage enbodi ment, nodul ar single and mul tiple distal "root
screw' stageisies)wigy thc@np@plema@ Wbﬂfrauurﬂs ibpgeiredisclsed. Inmther mskoeksl ar

IClrJ;[S)][ gm Zlaﬁ%liakﬁ) rv&(/)r%( | gt‘i%odst, gfoﬁ‘cecllurrft & 9 ypo]nI I?nﬁgl\;[e)nﬁ)i){)ecfn%% ctrf%gé ?rlvc?egalldse()nz;[sal
(conponenkin)mﬁeseﬂ&QﬁﬁﬁnemvenﬁhJOM/for t he assenbly of |nproved single
and/or multiple "root" dental inplants for anterior and posterior teeth.
[0125] Wyem 16} Ehclvidrg tsth i) o8 U@eferadd refdie td tipuicatht biphiaipehafephisen fixed
into the patient's jawbone, this al]ows the dentist in the three- stage
embodi menteoiensiohihermplany A joompongnt i agasiisalar ¥eaipn hiiere sharg or BYmbskelapl e

abut ment yt blu‘tszdf@ﬁhtftﬁ)% o@ﬁ%ﬁ%ﬁ“%ﬁé%eﬁ%ﬁﬁ?@to a@@e%jo &E%lﬁ?eréﬁt t§fa€of Mpl ant  as
its attachnment. In the two-stage enbodi nent the ' abutnent I's an integra
part of t%%@she@dhaﬂamn@WKme®6Wbeﬁ@hml In both enbodi nents, the proxim
"head" or "head/abutnment” stage does not extend deeply into t he bone, and

t he di st a[D1 17 10%en-Boiteg/ enbodigeen(ss)f thyringantipo irehids iinptdvnm;eteymf inganspind t he
"head" or

di mensi ofe oSy aR i aereS st & e Rto s T DafF6ERhone

prepar at i @ Mére cheell Mplt@s thesdviRll nhivgal Thedel thefoot bgadd abhint@ntcth.g9hage of the
inplant may also include in both enbodinments a ready-nade prosthetic crown

mar gi n i NS dEans s TS drdiden By ¢ ddaghalle magulap é{@\%ﬁeﬂht the cervi cal

junction &E@Hﬁﬂ%ﬁn@ﬁﬁ%@h)wHRHBMBHIhﬁMﬁ&%s@kéB%MH&mB%Ed%H&ﬁ&E@rm%ﬁf9'na'
integrity and seal of the fixed prosthesis”(crown). In both énbodi nents,

t he "headihtegral pireelddralslithvemo'stagesage and "root screw' stages can be shaped
to allow for the "root screw' stages to attach to the "head" or
"head/ abufiéd} Thesmplet syistelne pppraated, t@ﬂs kib and mat’ngﬂedf thepreednatriventiano each

ot h d t he " d" ) / abut t" WO
2018; 0 892%‘5%6%1@%@ X%Fn%gb?i%%e %rob ems 2SSOCTANC WHth: Ehe prior ar?. or %xampqen

multiple “root screw” implant design would significantly increase the total bone to
implant interface surface as compared to the current single “root screw” design, a
significant biomechanical advantage as it would allow for vastly greater bone adhesion

and “osseo-integration” of the improved implant.

[0119] Initial rigid fixation is desirable for osseo-integration to occur. This initial rigid
fixation is enhanced by engaging the hard, dense cortical bony plates of the jawbones. An
implant that would incorporate in its design a more naturally contoured cross-sectional
dimension of the “head” of the implant may allow the dentist upon initial placement of
the implant at the implant site to directly engage these cortical bony plates with the
“head” segment, allowing for the immediate fixation of the implant in the bony implant
site. This would represent a significant advantage over the prior art, both for cases where
the dentist plans on “burying” the implant for an extended period of time in order to

allow for osseo-integration prior to loading of the implant as well as in cases where the



30 conmponent may include mcro-grooves and ridges on its external surface
for enhanced primary retention and subsequent bone adhesion. In the

enbodi mrerwotzhawospesdesi gned for over-dentures, a uni quePrabaBmandsodssi gn and
uni que adj ustabl e over-denture bar deXign is described. [0126] Furthernore,
preci sion surgical guide tools and nethods for the accurate, precise, and
reproduci bl e inplantation of the two and three-stage i nproved dental

i npl ant system at the inplant site designed specifically for the inproved
two and three-stage dental inplant are also disclosed. [0127] Enbodi nents
of the present invention provides for an inproved design of several types
of dent al inplants (single-"rooted" anterior inplants, and single and

mul ti-"rooted" posterior inplants) inserted into the alveolus of the upper
and | OV"erddnaMnt@f%dth’@Hlm@&at%lySl%Sd @t nHﬁl%ﬁt' ﬁh&@dﬁt‘érl&ddﬁ@g' is hQhsi é@@zhﬁhmﬁ hod of
utilizing themfor the accurate, precise and reproducible i rrpl antation of
the inpr dmedie@ermIabrelmlhlamfsth@%tfq\ﬂbmmt?eIlmHOW'Fhlee Jenpstady edtarathe ant (s)

i s/are cq sgilns o%tﬁ)lfmtvg)at(ejle zﬁl%habl rarr1] gmrrrrlle) 1gt|eae£th§tgcas%?u§ n?o Mglrr(ﬁpsir?‘ th! rd

abut nment stage 1s et donnected to a Separate i age or PS8 @an i nt egral
part of anethof these two stages. The flrst stage, t he d| stal nodul ar stage,
is conprised of either single, a pair, or multiple cylindrical "root screw'
fornms or [OMROARAtrde (EMBW fah siBl abedmaplemeglaeffo&hrﬂw' cghnhetall 6éMpe tldei r | ength
and that may have on their exterior surface rod-s screw shaped, and
or havi ngscmhscomoaeg pEtheiimplapis @lang iy cpiéreshalt %mbeéaf %félﬂﬁet gifthEse di st al
"root screwlr SHAARR W héce@ﬁryrﬁgﬁor@f@'tﬂe%hﬁnénﬁ afl d&bvn YhiQRReED LR Of
varying | engt hs and di aneters, | ow ng the dentist to choose and "m x and
mat ch" orthe ﬁecessaraesrdlétnd airougimhemt(wmrf they enmlaeﬁct@cfunmhhmthe mgdentscr ew'
corrponent‘s ed" nd f

ol 11 - £ ogdaburH e AOBOR Rats R froa Rt B ot P BN IR ot

di f f er entinfopdemnd maﬂmodﬁte'hhﬂta-décﬁbubwem d habhphine ndrér Hiblegionlenidnat, this ovi des

t he nost advanta ouslg osite of thg tgo seﬂaarate st.ages for any

part i cul aPIYIFRSIAIHACSSPalD FRRebsorrs (o bep (83! It Bapiiee 8 thesprigit ach ei t her

paral l el $@10troaN@t&F deligh REstafBpfimigPonent and the root screws
t hensel ves may be parallel or offset fromeach other. [0128] Criteria for

choosi ng ME?hn%%gP%élfo%v Rk tlfé%@ﬁ@ﬁ'tto?aa‘hﬁﬂtﬁﬁﬁk adwant3garus hE wRpl oy and
assenbl e may |ncI ude, but not be limted to, anong other criteria,” a

di agnost |lent§‘t§¥imnéepbzmeoﬂneaﬁust Iqensah:atakbmemﬁcribﬁdrab%|lmnsn$facmrﬂeandnpl ant site
as V\B| l abs m Wl %g%%géqgc%ﬁﬁq%r%%s(%%045§% lmaﬁg I %)J()%t In%qSSIB{ %IVCH

requirenen s or 'anc orage an
pl aced, basedomiraitg sb ac@tallow fantie @l’ht:ttﬁd:rp@f&ﬂ rasnehblonad duralsld “mbki-dent al

i mplant w | be exp eciled to bear. [0129] The proxinal detachable "head" or
" head/ abuPRE APl agt%?&)et ‘E)fml?ﬁ‘étsi?rpl ant in enbodi nents of the present
invention,_ which is neant to replace the current integral "head" or top

section dP122kAaneisd abevspthgNery lll%lteéiﬁ%\fﬁeﬁlf{l@s@é‘ﬁlf‘&mﬁl%fr@ne FEESEYS t han al |

the previ@uUansit@isfe hd %@?en%%%vér@cﬁﬂ%né@tf&r @ S&E&%ﬁﬂ SEALAQRH offiRr m of the
different types of roo maxi | I ary” and mandi bul ar (upper and | ower jaw)

teeth (i ngdrslards’ smh:srpotdsmpbntedvsllgarv&sthamﬂ imptepraslyicibie andeafe anesherofot he crest al

ridge (t hech{e%g ﬁns goal gu@%es%ﬁﬁl\}//lir)l( 2)fder-r‘[r(])%rovide for a stable and durable “multi-root”

form implant for the posterior teeth that is able to withstand the considerable load forces
it must endure both in the short and long term, represents an even greater challenge, one
which requires the accurate and precise preparation of the implant site in a three-
dimensional manner as well as the accurate and precise insertion of the implant
components within this site in a three-dimensional manner. Any system, to be successful

in achieving this goal, must incorporate features that allow for precisely this result.

[0123] The improved multi-root posterior implant of embodiments of the present

invention not only splints together multiple implant “root screw” forms but does so



"head" components or "head/ abutnment” conponents of this stage are
relatively shallowin their overall vertical dinension in order to all ow
for the cwozerwmpésse bone preparation at the inplant siPeTnBEA@OSOHTS
accomodate its nore natural cross-se®tional form (oval, rhonboid,

ki dney- shaped, or other custom shape). [0130] The two separate stages
("head" and "root screw') are intimately fitted and attached into each
other via fitted sleeves and collars or other nmeans of coupling including,
but not limted to, internal threaded screw retention of the two stages in
order to provide a tightly seal ed coupling between the two stages and
mnimze any m cro-gappi ng between them [0131] The "head" or
“head/ abut nent" conponents in enbodinents of the present invention _

I 'ncor por aén%%ss&!nﬁgl (f%oﬁf)lem {ntRuGBh HREHMERL RAALS (Bt BivediRh ;97 i nferior
surface, allowing for the assenbly of single, bi and tri-"rooted" inplant
forms w tdtrosgal inere stablecandanors idurabilervhdn dnyloé therspralard postatiofioptmt t o repl ace

t he nissi&%iﬁolar teeth while actually enhancing the stability and ability
to withstand the | oadi ng force of functional and para-functional chew ng or
gri ndi ng. re is. an additiaonal distinct adyant as it allows several
arboai merPL28 i B R Uel Rtk $asa PRl n Prsica Pk Pndt ou o
pr evi ousl appa@tus E¥emahddOwetlod e atth@lul-adgesn S z@dhist-andanthtomsiciiglegtal oot "

i nplant root forns to be placed in the alveolus w thout first subjecting
the pati eftPIAO St tPOHAPOEDE fiidet oPseeemredledialil Boshests (Cary sinus lifts
or maxil|@ayidhl BRI, Miidle LA RUITRRhALLDBoRpRERSwoldil saves the
patient fromthe trauma of these surgeries, reduces healing tinme, and saves
t he dent i @mbodithensbhedulareingteeand nuuliiple disthl Oxoet sor¢w’t §tags(SNOr components

2010/ 089698PCT/ 1B2010Q/ 0504 2 Lk e | each . |t al so

or ovi des SHIar oA 2 a0 qul FHALCH Rk Mg PR R ERE SHEEPE v Msoe
drilling thtcetstage emipddifients moduldtigngdle atidh@uktiptt disgthidtodt kerede piagSts) iy choose to
drill smaller sized "root screw' bore shafts in order to insert smaller

di mensi orfEEACRPIARTICH FgBRately [ o e%&ﬁéﬁqsgmlﬁgﬂ%@]oxwa%i bnaES, oi nce
enbodi Ments§mPénchh@r H{e(%&?fﬂvea Gé’rﬁﬁltiin?ﬁnﬁinﬁpwhﬂaﬁ e inhgally AR third

"head/ abut ment" stages that allow for the connection of nmultiple "root
screw' stagtsent slaghieompenait). Ghese compenenprallowtiagde pgsemblymfampiayed i - r oot ed”

i mpl ant, I gni.f.i.cant ' 4 ' enhanced
structuréﬁﬁg%Qgﬂgggggb%oﬁﬁ?ﬂﬁﬁggpgﬁgggﬁhéP&PﬁémPﬁgﬁgﬁﬁhgﬁﬁthe bony socket
(s) and abi | ity to wthst.and over.tine . .the forces.and |oad of the
natural 5 e Vidbing oS st BTURT PSR rhotdR el EulREER BB T nor e
use and iputipatd j@wbsnehis Glomrdhd dudiist ih @etthreektagt emnbbdiinbat to itansel ¢ ias anor mal
function) over the standard "single-root" inplagt.ag9133] e fo the far
greater sOFf 88g° EALETIC t31bOT GHARG SBUMITRY W netas AnalomBE g e bone, the

i npl ant  tgcReNgdo ik BlcfiApRnt & ifsAitan®ak ah tHNAB-ddde 3MBpodhRAd@Ed i npl ant. This
may result in inproved ealln? time as well as providing for a greater
armount of “abutewsl ris eyndagrd maft of thehbeddmbutpant aesanntonette finbeth gmbadisents| oadi ng”
capacity i vedal ) i P V, standard
o gl o replsfrd TREATSF AABL AR ShE dR AP el YRR 0 R G P
capaci ty thé dista“donprcoonethtigegs)amicomporeapadtiaittly fdaso tielilheaditven t he denti st

W shes to,use several of the i oved inplantg as the fixe rt
st ruct ur o HFoT ABtREHoYAR] Wdgbeimtlienphwel Poysa] daaORdRsERg T dbdi nent s of
the presefipldniy 8w A8 fGRBhRYhtide biicqRe Sk AWDA 2B THRARDABNite WNIRS ‘@leild™1 6%

incorporated in the Inner aspect of the proximal "head’ stage an internal
connect or hepd/ement sres ofshe inpant may alrotingligd indath gnbodingntt 2icady- t hr eaded

shaf t mach Redo bR REFEH mArseRMAL K a}%@&ﬁllg%%& SE‘%H% ja%gﬂ@&tthetcﬁgp” sing

Bidi
ei ther a scr I'n or snap-in abutnent ﬁ%%% purpose Is to act as
suppor t i ngrata potctore(ckmentblreamealyhemion develyrallb wingdorf aupeiigabadinbly t he dent a

practitioner.. Th re.anatom cal l.y correct dified ov ~elliptical, or
honboi d LY Bacr RLE ToRA B BF e e btpog rmbyERaMRalt A Borponent . as
wel | as theadimbugdedty std@siginesht Rttt sfagésitan bbkiRipbdto ARANBEHRrf00®f the "head"
or "head/ abutment" conponent to a third "abutpent" conponent that fits
preci sel YOIt otages (e forfhgspd] orahgadstaimendsstngs cidgprilis (aftaneledt at i onal
features @s.M&ld to cddH SthdrSTibeh Efbodiments the “head” component or “head/abutment”



WO 2010/ 089698PCT/ 1B2010/ 050456 33 the intimate frictional contact of the
entire internal surface of the "head" or head/abutnent” conponent to a

| ar ge porwoanioaiB9ddBe external surface of the "abutnment" PCompmmeniosss wel

as the frictional fit to significant 3nternal surfaces of the abutnent.
This secure and conpletely rotation-free connecti on between the "head"
stage of the inproved inplant and the "abutnent” is a significant advantage
of the present invention over the prior state of the art. [0135]
Additionally, in enbodinents of the three stage design for anterior and
posterior single "rooted" and posterior nulti-"rooted" inplants, a |large
portion of the abutnent "sinks" into the extensive internal holl owed out
("basket™") unique design of the separate "head" conponent (which is buried
in the b 0&)?1') R &y 1@4]&&%10@(9 gro%%saaqﬁ @1@%@5%1‘395%}(%@41 LhPREEQenRinckiie | oad
forces not found in any of the prior ar 0136] Additionally, enbodinents
of the pregeny ritententand wbmyleodmnaradheawnr Inﬁhewemchmemrthmmdeermed fre out er

bor der o.':OVt Ihﬁ n%ﬁr%sa aruenE ok ra ql elgle ndent al usta lu(r)Veel‘ entur q?ar gslll alrs
"margi n" o of the roxrégf or aﬁ Hﬂd%u “ nponen chrned to
provi de adesérited) 360 degree restoratrve mar gi n for the dentist to fabricate
the crowmn to be fitted upon the present enbodi nent inplant form This
feature i[91 Eemrrtmerna:tre@ré@sléwutr@eﬂ el angealdnactied fonthd abREQe, padcident egri ty
(prevent Ieakrn% or seepage) of the final restorative crowm to the inplant.

The "headdggpre ¢ HpRleatroldbmpormadthireytags Eypravpdaendl BIYUsETR  whi ch
'nCOfpOf@h%%nﬂﬂ&i§hé£%&ﬁgﬁqmghcﬁﬂﬂ%tﬁk1&bﬂ9@§ﬂﬁﬁﬂﬁgh%9%%§eQ&umtS externa
surfaces to increase itsS external "surface area and: 1) naxim zes bone
adhesi on implanherc'aksealisclasehponent ; 2) i ni mi ze pathogenrc m crobi al
infiltration of the pen-inplant (bone surrounding the inplant) space; and
3) enhancdé@12hnalmdiments of the pes¢ntpivantion mroeidéd foy en rprmendydefign af $e<ynraby
engagi ng the bon ort| al _plates of.the jawhone stlnct
St agevBr Redatp b eEs rofi i e SPSPERan BRI SRos ™" | 0357
As the unpayieeiotiedl@is)QhschiBintdiihgaBablut 6Nt apRs apd Rivicd Rkl wenhediseent s of
the present invention can be shaped in an infinite variety of shapes and
di mensi on¥ Prisys it ifg Leteandehgehobe! tiHEneRam on e AP dPIERS Bh al | ows
for varyi @Eroﬁﬁ@blg 'uﬁf)ﬁﬂtca@mp@tttﬂ@ﬁﬂprha&l dehRPIm A EWScrifld R1owrdhti - r oot ed”
inplant as well. This allows for nunerous bi omechani cal advantages over the
known artmaxowﬂlmphome1ﬂeﬁCDMQneﬁeﬁeeeé@adebbnndemﬁuMMymgﬂtowﬁwha

2010/ 0896 SECE_JU%%%OS%O/GQSSGQ?}lSG 031’1%60 Fp :%(e:I stg1ue[ g‘rbls an n¥e of F)Tlililel ti-root
i mpl ant O e prese Inventi on over aI atr 1 or ge

rel evant @fnh@upp@sthgdegnaﬂfn@umgéeme diseal bﬁj‘dufaf)tita@ stﬂol‘nplh@dfﬂ)M&ﬁIh& s@l@met ure (in
t he edent ul qus pah@ nt the nesio- dlshﬁgndlnen on of4%he head can, be

subst ant i &P °f fE Cev&né%cat hePESCEMe TRENSRS T4 tscreet B FNEPYES ) .

Addi ti onaddsaighhiisn B I Ehahd 4es hﬁt? hB?@&iJﬂh@lr Q;(tefl&esu%&sr%ﬂlsh&ﬂgﬂent ron
all ows for greater wi dt h of bone volune between the "root screw' conponents

of the i nysraxrepedrandat havingflinstipessisbiroicsgiiento thelbemtadpelusy Eirese distal

“root screw” stages will be made available in a kit of components of varying lengths and
diameters, allowing the dentist to choose and “mix and match” on the same dental
implant different sized implant “root screw” components for “multi-rooted” implants, and
for both single and multi-“rooted” implants to choose from a kit of different sized and
different form “head” or “head/abutment” components the one that provides the most
advantageous composite of the two separate stages for any particular implant site. These
“root screw(s)”’components may attach cither parallel to or angled to the “head”

component and the root screws themselves may be parallel or offset from each other.

[0128] Criteria for choosing which composite of components are most advantageous to
employ and assemble may include, but not be limited to, among other criteria, a

diagnostic consideration of the anatomical limitations of the implant site as well as an



the entire prior art. [0138] Enbodi nents of the present invention also
provide for a single "root screw' stage that attaches to an anatomcally
nor e cor rwot20(nsad9y ant eri or "head" or "head/ abut nent” $CagB20fiens0ast eri or
dental inplants as well as a single "Y¥oot screw' stage that connects to a
"head" or "head/abutnment” stage for nolar teeth where the nesio-distal bone
vol ume w dth of the edentul ous inplant site does not allow for the

pl acenent of two "root screw' stages. [0139] Enbodi nents of the present
invention al so provide for unique "abutnment"” conponents for an inproved
three stage single and nmulti-root inplant shaped to intimately fit into the
correspondi ng "head" conponents which contain uniquely designed (described
in the drawi ngs below) internal hollowed areas for the insertion of a novel

Dem{adjUS&%H&GmPMﬂBéQ%ﬂﬁ&ﬁ&ﬁ?ﬁﬁaﬁ§éﬁ@@hﬂdMﬁ&ﬂqhﬁ@%ﬁ&Quﬁﬁﬁ&%&?§beThiS
intimate fit of the present invention' s pre-cast overdenture bar assenbly

conponent@aded, based et hsatiocapotieinated dinctiprel lqag therdegtapmoplaniegllbor a nore

exact f't@JQQQj&H%m?nt're prior art, as the entire prior art relies on

dental inpressions and | aboratory castings (which are known in the dental

field to Lnherent.ly, i na rat e . due,to the expansi on, and .cqntraction of
the. mat erlDare VAT oRRREYE o P osneBuiom e 3R SnF B FRE ¢ Che

st andar d @wesdiflaiid o tBe pakent oW Whichhencidi & icppeoheduournidesatur e bar
assenbly of the present invention is inserted into either the single or
mul ti - r oot AT AeR weben efifestidaddpmplanhyethepehio cantognmaogs glgsdy e aglng ur e

support gy pRSidRE SRRTE the 250 MDA LH aBNGksLBSRInhE@ th BF Me i Eer&HPUbPUS
patient's nmouth. This new design provides for greater retention, stability,

st r engt h, roaisef dukidleiy dndynanidibukee (ippet 2ndtlowegswhsthdingisers, ¢dseident ire pri or
art. [0140 odi,ne tih ent. | nyent. an al IQVJ for a unique
v and tAPBCISU R St lor BF B ER) U PO BN Ll on a1 1 ows
for the steaticompoficriier “hWa/ADEAHTEAGHRNETE bBAKINIL AR ISHy SefiRmaine

over-denture attachments to. the "head/ abut nent" conmponent or in the three
stage destgh O‘é‘ifﬂlﬁ?é‘?mf nasiondr ardsyradientigy ea%%aﬁﬁ%?@etpaep@w&og &bar at e

abut ment GOMARANRLe Alcddd WUEbRAEANRL BioRYimdERbULLcdinh PORARMal Wi Ch has a
| ocking el enent to secure it to the separate abutnment conponent. [0141]

Bot h t he rhpaheid, kidpeyadepdsl phethercugaa shapsdt screw' stages of enbodi ments of
the present invention may be nmade of bio-conpatible materials including,
but not |[P#B@kEkhetteo senrait stagas(dheid’, angll “asxg esrewor aramyinptaipfitied #rsh t her eof ,

and pot e“téac!éant%%‘ééh“&hé’rgvﬁ% f;t‘t'es%s)‘;%%s' DO oAl TREGL! Al Ss Y EN AR L1 L ani Um

beads, ti?anlun1plasna S roxyapetite, or bone gro echenical s or
sim | ar ciadudingshut actdivhigsdae, iatciae thiwidtd t@ew enention of the two stages in order
to provide a tightly sealed coupling between the two stages and minimize any micro-

gapping between them.

[0131] The “head” or “head/abutment” components in embodiments of the present
invention incorporates single or multiple attachment points on its distal or inferior
surface, allowing for the assembly of single, bi and tri-“rooted” implant forms with
smaller or equal sized multiple “root screw” forms to replace the missing molar tecth
while actually enhancing the stability and ability to withstand the loading force of
functional and para-functional chewing or grinding. There is an additional distinct
advantage as it allows several embodiments of the improved implants to be placed in
locations that would previously not have allowed for the larger sized standard “single
root” implant root forms to be placed in the alveolus without first subjecting the patient to
additional surgical procedures such as maxillary sinus lifts or maxillary or mandibular
ridge augmentation procedures. This saves the patient from the trauma of these surgeries,

reduces healing time, and saves the dentist valuable treatment time and overall time



[0142] To sinplify, standardize, and allow for consistent and precise
reproduci bility of insertion, the follow ng enbodi nents of novel surgical
devi ces Y 2bw/8ppP8oyed to prepare the bony al veol us si PET(BBXI@030356/) tO
accept the present invention inplant orns: [0143] A kit of different sized
primary self-limting (in all three dinmensions) surgical tenplates (either
re-usabl e or one-tinme use) which are slightly larger in dinmension but
exactly corresponding to the cross-sectional shape of the different "head"
or "head/ abutnent” stages at the |level of the bony crest height (level of
the cervix) as will be illustrated in the drawi ngs bel ow. The dental
practitioner chooses the nost appropriate shape and size tenplate fromthe
kit and secures it in a precise |location via the precision adjustable

cl anpi ng deviigo g@[ﬁ%l'éieté‘ﬁgj pe@&.qv\‘alg)(Yﬁrovf Q@ﬁddmﬁap%dv§ﬁt5§e dsQt Afkwsasr @ drill

guide formfor the bone preparation of the "head" conponent of the

t hr ee- st agercicapicaitivdbaieghillong at e itpdand sitehduerte Hie'fag dimp dvedentigimayhe

two- st age.yl TRl Bk deS)i g2l LA REESEE AANSRbLBM (TNGSG,Hel -1 m Ling
primary surgical tenplates al %W For ¢ Ré precrse shape, 3Epﬁh, | evel ness of
t he fl oordimandomddmpane ‘rbacaichwdromboidne. t op porti on of the bone preparation
(osteotony) in relation to the adjacent teeth, or in the edentul ous
patient, [0o32heddxatlly,)sawe lo®adin@atsdE eiEgdesdhsihvativaalsageids “byad’hed dent al
practitioner for the placement of the inplant. [0144] A kit of different

si zed sel Topd/ARUTPAY " ¢irgesdhat atlny der (B¢ FRIMSTIRS) MBEIR dRPYSCEUY gitsar (@ enpl at es
(reusabl enoFhQBCof +IBI&LRS) staQY th ESRPR G -1oBtcd? MRSk Ot ofHePOUGRcRRSSI bl y
slightly larger) to the dinmensions of the actual "head" or "head/abut nent”
st age i npidamtagedOUR01l O 886 $8IROTd BROWLDY @8 0ERegBoth or refcatidn ebthe espondi ng t o
the primary. surgical tenplate formit, i Lan be 1s wi th. These
secondary U e Bk R 80 Sl el oS AT GBE iR BE Rl arir)

gui de hollesd sfxhphaper I'hitetand theiwhigg, cleadiing anéwtindiog Badhisdth & hdaimbhe&ebone at

the inplant site at the. proper angu] ations, position, and depth jn relation
to the bgHé %P@&arsawhoo%f"%ﬁg@h@e%%ﬁ fth BV dpgparapioh fdgriorg over the

" head/ abuliRBtd “sROG ot NRbIRAS al ready been prepared. These secondary
surgical tenplates also act as accurate depth gauges to initially check

both the [@@9@]@@1@ tﬂeef\éﬂlgl@%&ssu(ﬂfacé 18a bt @OFm Véchi%lpilemt tHalds bgﬁg@inmo%p,ar at ion
(osteotony) of the "head" or "head/abutnent" stages. These sane surgi cal

t enpl at esthetmplantdo binresietesfadef is [farrgr¢aianghanns eny standaglingdaniolasmapresult a.

check f Orintirrr]lero%nc%hlela%t i R a% aefl%l | reolvid?fn foagdrelape(r: g‘%nlol?rﬂ O?E)sste(r)]'e%eralﬁ%{le shafts
in relation to the aaFacen teét R wherr Ot i 1 2ed “i'n conjunc i6n With the
sel f-1i mfot thg isplagt ol th@efiottegrpatars léddate” auacipotiht implohyd thedargoethef or use
with the secondary. surgical t | ate. .. . b. ingert the "root screw
stage conBif8hEBon ONE BB PRI ARG mplEt elaﬁeﬁl@ﬁlfng@ RGFAPIFGN in the
proper | op@t bfAn@adoddind BBa&X AT ihPEPRed VBplahCid bsi3ERIN dWikbl WHcR enor e
shaft(s) when utilized in conjunction with the self-lIimting "root screw
driver sp&ahstivaghesyo weseymdd! therimpseyediimplanty es e dignd suppod girgitemlfotanpl at e.

removable over-denture.

[0134] Additionally, embodiments of the present invention contain a three-stage
embodiment wherein is incorporated in the inner aspect of the proximal “head” stage an
internal connector or connectors, such as but not limited to, an internal threaded shaft
machined to accept a separate third stage abutment segment comprising either a screw-in
or snap-in abutment whose purpose is to act as the supporting structure for the implant
crown to be fabricated by the dental practitioner. The more anatomically correct modified
oval, elliptical, or rhomboid cross-sectional shape of the “head” or “head/abutment
component as well as the uniquely designed multi-point internal connectors of the “head”
or “head/abutment” component to a third “abutment” component that fits precisely into it

(hand in glove) and provides for superior anti-rotational features as well. This is due to



c. properly relate the "head" stage conponent of the inproved inplant of
the current invention and allow for the intimte connection of the two

st ages t oweaeotv/msbés8r via either the connector screws pr@®¢irapzib/ozo4sche
attachnment of the two stages to each 3ther or sone other neans of
connection. [0145] A precision adjustable clanping device of various
different designs is also provided for in enbodinents of the present

i nvention. One enbodi ment, which nmay be used even in the conpletely
edentul ous patient clanps directly into the concave undercuts of the

gi ngi val vestibules of the oral cavity while another variant of this
enbodi nent allows for the tenporary rigid fixation of this sanme clanp in

t hese sane vestibules after reflection of the gingival tissue via fixation
screws orgotfigdatd fi#abhRoRh&@ TR Me S ntiAInteRHal §u‘?1*a¥e i h& exapt oembodi ment of the
cl anpi ng device clanps directly to a natural tooth or teeth adjacent to the
i mpl ant  shead/abutmes@ cemaqmtmlamg partfomldfyheaaxjtanlsatlamf@e(Of the Iabuttnhntee

O e Ol s YA D BRALRRA B S YRRy R LR QLA GG 0 secure
both the prlprrary and secon @a t ates descr i ove

accur at el Bhis grrceﬁ:l ane |cymleBl§21(MaﬁHoﬁ&%&8BG'EﬁdlBQ@\izeérﬁ59ﬂl&ﬁd’3§ta@Ef theat i mat el y

over the jnpl an f both the upper.and | ower as wll be
iIlustrat IEEP“?Vﬁ’ t“PrB aatﬁ%&%@re&tv 18 ?ﬁ’e%‘lsf%é‘ttradV%‘fge q%}grsedﬁtsefﬂdareﬂ%t h
simplify Arémstapdandiozaetape bony preparation of the inplant site by

provi ding an accurate three dinensional self-limting guide when used in
conj UnCt'[@"1‘35\}Ac‘i&tﬁ&ﬁll?%%m‘bb&ﬂﬁeb@%fﬁ%ﬂﬁ&& sﬂa?@@é@@n fdf Adtér?or%ﬂ&j diBlANt gui de
pins of the present invention (descrl In order to prepare t he

i mpl ant sﬂnt@e imgotgdt frdeostgrinemylitiofr, btedmlrfméfrntt,@lare@mmen phide ahqimvfed i mpl ant
of the present n ng s the uy, precise
assenbl y O n% 1n|to t%g )t(ter%tJ S1vVe 1%te(r)nnaen 1?%&/6? Ouﬁ@‘b? e{ gurcljlqltlfh té%s tf%eese % Ieove d

i mpl ants Glfead’*rtenq)unﬂeh\tzhmnvsemtnled)tn iha band) Ahe eo dicwerfst analvamagwoes W t hin t he
limted bgne volu f’ﬂlg nt site. [0146%Ak|t of self-limting
dental i n@ﬁrtahttharrq lrlesloa ‘reéHPt H’P‘h@ 499 REhSiRRSr &t conponent and i npl ant
screw drivers specifically designed to be used in con{unctl on with the
surgi cal PEARIaddidonaiy %Tthodtl%%tllts A1 hpys st InSFHIBEIPRC8LET A he pr esent

i nventi Or‘ixﬂﬁ%n%n%%n%eféﬁrpi%%hbér phaBasend 16 RrYRAlIN (L ERERATM af @tE the
insertion of the |rrproved two and three-stage dental inplants of the

present i ‘webarl iooimangdd 47 theRepximiabthead” @nh@@i/a’mlhn@t ofoneaciRrigmedtinddnvent i on

to aspects of a at . No.
o2t hut D o SRR BRs UBTPI S St et s S Bl o e

"head" ofbetﬂite:drurpph &mtprasseﬂtwmﬁﬁrrﬁnnhdnplantffexranalMe&ared@mo@@tatdcﬁbI ect the
Cr.oss- sectlonal formof the natural anterijor teeth at

nat ur al
this |evgf|%rtt§fée ancs.ﬂt?ééa liang margnaintgenity (R vend legking of ge5page) a% figel t he one

pi ece mai BsBRAYe crlotvnd IHRNHpRANTHEFhdal® oA AERERSNO EothPénHPHL A%, Separ at e
“head" or "head/abutment” design of the present invention. This nodul ar

desi gn ofhavhes embegimeniagleich lnﬁomh@t%rés@ﬁtthﬂe?ﬂﬁem prowllearidgessng geoodent i st to
pl ace a i @l 1@-tujf§’ce§ﬂ>aiﬁﬁg? %%Qtemaf‘%ﬂagé Lu@?gncpll LGl b%?é/ antage, as

wel | as the free mto asse van ageo s conposite of these
t wo st agesihtxen @rtie ‘ﬁmad’i mmhmmemtnb)l raimimize pethbgesiedn @robia myfiliraeordfant
criteria, such._as ut not tedtothe VO g)trre of bon/{g)élﬁ)t ?ﬁ}%t

S.

qual ity olte“blgﬁ’eané{boc“ﬁéurf?t‘ﬁlp%t SIRNOARAC R 4 nRAREE M

implant to achieve primary fixation by engaging the hard bony cortical plates of the
jawbones, another distinct advantage of present invention over all the prior state of the

art.

[0137] As the unique design of the surgical templates provided in embodiments of the
present invention can be shaped in an infinite variety of shapes and dimensions, by
varying the length of the “head” in this dimension allows for varying the distance
between the “root screws” of a “multi-rooted” implant as well. This allows for numerous

biomechanical advantages over the known art as it allows for the increased retention,



[0149] Relating to U . S. Pat. No. 6,093,023, the pol ygonal abutnent

descri bed contai ns none of the advantages of the nodul ar natural shaped
"head" orwOhlesdisedsat nent” conponents of the present i nveaTiiB1whioass ar e

pl aced endosseously (in the bone). W342010/ 089698PCT/ 1B2010/ 050456 38
[0150] In relating to U.S. Pat. No. 7,291,013, the suggested inplant
configuration still maintains a round cross-sectional formof the integral
head of the "single-root" inplant, and therefore does not incorporate the
advant ages of the present invention's anterior "single-root" inproved
inplant. [0151] Relating to U.S. Pat. No. 6,527,554, the inplant type
descri bed offers sone inprovenents on prior inplants, yet still maintains a
round cross-sectional formand offers none of the advantages |isted bel ow
of the presgnh, dMARRIIAY of A1l P8R lih¥rant d1€hd ]%Egeﬁyﬁgeﬂtﬁﬁlo@&t alfhe t he present
invention utilizes mcro-threads and grooves to achieve the sane result in
a nore prfwoaridespegialiphiclesan is s pppiying fah ogerténpure hafve i figl tehwvelde dentinge

qualities.of the i.nplant to a much. greater degree than do thi,s prior art.
10252 ¢ el sl OR AT R T R A RSl B T 6ot 3R BB Rl P

i mpl ant desicgiad v thareadelhd bdjnaht ©od ge sémsdlet)npddiviensiyt tis pasiwalededign S 1 npl ant
mai nt ai ns_the round cross-secthonahiforn1ot Ltﬁ nodul ar "head" segnent, it
does not GFHEOI{MEPHICBHEXHAINCHPYS K SFGHT QA ShBOWSIMERS REXERPHRE ages of
form of t‘b@ot@@ﬂe%”Q@&HB@nts%fWﬁﬁﬂo%@%{a@ﬁt, a aagr bfgﬁ%ﬁ(ﬁpa(ﬁ/fantta over
"single-root" enbodi ment of the present invention. [0153] Relating to WO
Pat . App.th§entiropoey@82610 descri bes an inplant design with a "head"
conponent which it calls a "collar” and a "root screw' conponent which it
cal | s a "[Pil Brabodinmenss pilihe presevinvientneatsosprovidel éx @rsingls ‘ragtecteh stagst age

onl y In ttﬁ?ﬁ' a'itagij%gk z'11n aanrz}%hrrglgalpotﬁorle régrlrélc(?ﬁ x;aBen{erl r 6'Z\ht g?eord%élcga%u?rggz)n?’dl ment  of
t he present 1 nvention. ey are’'a’s'o"o ?y é%S|gne§ 0 reﬁface

"mul ti pl estdgeddr’ anpail dentalrimiplatshas watliak @ sinfa ‘desisgiewd ktaphthapsomaedd toianvent i on

al so all ows for .the replacenment of "single-root" and "multiple-root”
posteri or hF%‘Lt(H edgbpfmes Sager g g fse W%&FH}@SIPe%it%OP6§81&PGRe| ating
agai n to WaPatne @d%ﬂtulé\@-imﬁﬁgﬁdit@%%@s%%tfaﬂé& R thE AL NS o LewWH “RbTBErclyNt er nal

hol | owed out area in its "head" stage for the intinmate insertion of the

"abut nentstagst.age. In the present invention, the internal holl owed out area
of the "head" conponent is extensive, enconpassing the entire inner surface
area of t[R&39H&nlkbdimentponbdapresdiinycatanerisn previdafarunigue fidiutwowd f eat ure of

I':ge pr esec%tmpioﬂgn Q iloir gg imﬁryw?c{ al\f&edsitz? s?lno e & dnrglﬁlﬁ—rio(% %{T‘%[n sﬂcaip%d t%f these two
nmponents 1'n a and | gl ove ner, al so provi S Tor ar greater
f ri cti onatifitelyaftdn®ah@e @t ndagt hedditcainipoimats Whiole térmdain asiquel ldedgned der and
fore (described in the drawings below) internal hollowed areas for the insertion of a novel new
adjustable over-denture bar assembly with locking features. This intimate fit of the
present invention’s pre-cast overdenture bar assembly components to the abutment
components of the implants provides for a more exact fit than the entire prior art, as the
entire prior art relies on dental impressions and laboratory castings (which are known in
the dental field to be inherently inaccurate due to the expansion and contraction of the
materials involved in its fabrication) in order to fabricate the standard over-denture bar
framework. When the improved overdenture bar assembly of the present invention is
inserted into either the single or multi-root implants of the present invention, a full arch
over-denture support may be prepared, assembled and inserted into the edentulous

patient’s mouth. This new design provides for greater retention, stability, strength, and

durability of the implant-prosthesis over the entire prior art.

[0140] Embodiments of the present invention also provide for a unique two and three

stage improved implant wherein the two stage design allows for the securing of two



WO 2010/ 089698PCT/ 1B2010/ 050456 39 uniformdi stribution of the forces of
mastication or "load" over the entire structure of the inproved inplant
conpar ed WO 20twms9¢98i or art once the inplant is placed i RCTaB2016/0308%6 on Wi t h
a crown placed on it. Due to the inte¥se |oad and off-axis (shear) force
conponent of that | oad (noted above) placed on posterior dental inplants in
full function during normal chew ng and paranornmal grinding by the patient,
(particularly on the "nmulti-rooted" posterior nolars) an inproved inplant
design, such as is described in the present invention, that allows for just
such a wider and nore uniformload distribution throughout the structure of
the entire inplant, represents a major advantage over all the prior art.

[ 0155] Additionally, as opposed to sone enbodi nents of the present

I nventi ong e @ver-ddMRE at%e{cﬁﬂl%nt@‘% thic “ﬁ%abﬁﬁ%@h J&ﬂ;onérﬁ oH ?net‘ﬂe R Pat. No.
2006/ 082610 does not contain an internal screw collar or ring feature

proj ecti rﬁgag@pleﬁg@mthehém ppariey fvardenigfc jttashmprgad'the mmtﬁeabmtm@tf urt her

i ncreas e torr]r? oLérllt %E Iaorrf? d de)lFlbl bg{[le\’r\%t%rr;'ture a%taclﬂrgeahq wh%cthe}gg a(floc% npy { e nt”

st age. Pror caft thas reres er deg ree s ‘he S|ngle set
of two QQGH@@HOan&ﬂﬁam&bhﬁkmeﬁmq&h&nthree st ages of these conponents
(abutnment, head, and two root screws) to achieve a solid and secure

connect i go1 b\ﬁ‘]tB\&E theathtadof, “hdrasbu@Apana it schbw3stdes io@ me&dlhhie@b loy the
undesirable as it places undo forces on this single pair "connector”

screws vmewnb%?nﬂtop Y TEYads 65 BlY- %ﬁmﬂalﬂ'a]étn&ﬁt%ﬂalsclaﬁ%‘ihﬁ& bt fl?félfmlf“éil Pure of
the Crownme@f iRk, SRLOWS |a1¥y ccfxﬁhhé{fo% tﬁ’éreéfhﬁngﬂénﬁ&ﬂy hdvind \ha%o% esent
|nvent|on due to i fs unique in glove esign of the "head" and

"abut nenthaglnﬁgﬁé@atqmiScshch afstltﬁmtl@dwabot@mual plasmansprad bpdraxyageige, @wur f ace
screw coll ar e J I fromits interna
surface olfonf3 I%go%tﬂ%%mcag 01( Ei?ml Ca})aHn%\etBIe&lgglg% ﬁtga%{n\%gv@%g%r “te pairs of
connect or t here i reliance on
cach T nai 9T AR EPHR, caa%eeé?ééﬁfo“’s@f SURTYT e r&ﬂr‘%%ﬂ%lg%f% and
secure conneedd, ot oRéwRE emﬂah@&@n@toageaal s@RRhh®vices gal bt eaployédipr ovenent in
design over all the priagr art. 015ﬁ; Further, as opposed to sqne
embodi mentePast theanylyedpt sifefgusrioBI), Longsephihe Pméentzwwwm@t 4986 does not
i ncorporate mcro-threads or grooves on the surface of its "head" conponent

for the dRR4lh iRt diferanhaizedupniry selbtimiinee(in ¢! trgedipepsienspiurgicalppor t ant

conponent gqa% e i npl ant
and so |sm%?%§%2%ﬁw Wﬁg&gpg (i%%PFS an 1&%9&%%@% gangaﬁﬂgmgﬁPghnlcrobes
contalnedmmﬂYnmmmpmwﬁgteﬂham@ﬁﬂgnbndeha@héﬁhnmﬂbmntﬁeminntlaI st ages of

The | o A RS Mhec e AR aRR RO hE R e g RS e LA A L 1"

i nvent i orbdifihfrated ip (ieMBAWinghBeloWf THt deatal plac@ionth@pesqpaidmgenpsropaat eri a
into the coronal .segnent of the inplant, preserV|ng bone. and i ncreasing the
| ongevi t ysh8Pe ¥Me4etpralate o Elﬁéltrﬁaétswureﬁﬁte@él Regeks 1psatipn viaheBigsisiget to

enhance pE[d_]lE%Ye Jlélrﬁﬁih% 88;iQf dekfidhels rl'SEfoQ/V@\Qr th@@ﬁl?ﬁht si@ (! h&l hl ¥ dﬂﬁ%‘ufd@m e result
as it may allow for the inmediate "l oadi ng" the inplant, so that the

pat i ent cfarmé@tthfabd)ry pugraratioe of thepbead’ yompawnt @th@é@emﬁagetlmp}mé@hswel y.

[0157] In erx &hmﬁlaH“ Onalof>eﬁwp§ (%gp m@ %ﬁlo §nbod|pents of the
pr esent |nvent|on i ncor ora elnt & ﬁ ﬁ%e ncave) collars or

rings on inbetivndeesd chex- lsrurtifng@)ﬁmfy :tdﬂ@ca‘lhﬁﬁplate@ﬁlloxhﬁﬁtdﬂeqbwlmtlpe conmponent

to which |s_r intimate nner om bel ow) th superior aspects

of the "r&8t Eﬁ&a]@ﬁﬁofﬂr Aot R AHTEVE PRI %ﬁ% © 9P PPHon G invention the
"root SCfﬁ@&nmﬂﬂ(aﬁ&n&ﬁ?ﬁn&&mﬁﬁnhh&?ﬁﬂ&gmhgaﬁQﬁh1&B%d&ﬁﬁ%ﬂ@p@@n@RJeS of the

"head" conponent in order to engage with "head" conmponent as in the
prior ar tthe Txacsjamdeedtiog ds¢ragd st @ nﬁﬂge@érbry thm@@mlﬂormtlmne@ﬁ@ thor the "root

screw' co f significantly greater dianmeter than the
retentio (%Pgﬂ%in%%rgﬁ%gad

[0144] A kit of different sized self-limiting (in all three dimensions) secondary surgical
templates (reusable or one-time use) corresponding in dimension (though possibly

slightly larger) to the dimensions of the actual “head” or “head/abutment” stage implant



or "head/ abutnment” conponent and of significantly larger dianeter than the
"root screws" of the prior art. [0158] This design feature of the "head"
conponentwof2otomsogBesent i nvention, apart from providi ngCanBimo/nimase and
positive seat of the "root screw' comsonents to the underside of the "head"
conponent al so acts to prevent "m cro-gappi ng" between these two conponents
and so prevents the possible infiltration of pathogenic bacteria between
them a further advantage of the design of the present invention. As noted
above, the novel physical relation and sequence of relation of these
conponents to each other also allows for the use of significantly |arger

di aneter connector screws than the prior art (since the root screws are of
greater dianmeter, the connector screws can be of greater dianmeter as well).

These conpggtQd cGdsFARIIY (B aef pﬁHef& is&ﬂgfc'af teﬁilipﬁa%aito?rﬁ i(ig hésrigh)ed tOpMideist and the
| oad forces (including shear forces) placed upon the inproved dental

i mpl ant  fwith.-tIhesd sopendpeyrsirgicah tbnzatpy oneludle 1 theirglesigbspdf-limnthgsleidl guede

connecti on,of thes ofponent s over th ong..term maj or  advant age over
Che or oruiyto bXEE, SRTRRORH: SR hobdheht Mt oM BudPphlz BB IS o or ace
wi t h confprdgnaegdliéns mesioivechnddkepth-if eddtionngtieiose picpiragon ahe implant

2010/ 089698PCT/ 1B2010/ 050456 41 present inveption in the terior areas of
the j awboh&d ¢ et e a‘fﬁ‘l?b elle i, aits @ ?a&étba?qwap%ﬁ ®Y¥ong term

| oadi ng. {0dna@ly HRQLN&ImPIREOKsEERWDACKratdUdpEo 88 (8 Mnifkily B8 cIPhdR AT t

relates to the fact that as nmentioned above, 1t enploys ‘only one set of two

connect ordepy anddevedneseefitheflegr|of therinisiakbang @scpefation Sosteotgman ef the “heastit ment |
head and ’ t ] i feature
borween s R Bl eSOt Mol LALEBRS. MERKIRG, B O

its two ansbrtidir @gadslicdgaoenbodi nents sol ves all of the above drawbacks in
design of the prior art by allowing for the placenent of two sets of two
connect or scr ewscheth féhde kingiilads d perabiddintyemtd) locdDoe dahesef bdravohatBninect or
screws of sufficient dianeters actjvely secure the "head". qr ,

"head/ abut it *© b rgEREhIcH W ﬁl_é%%g'ﬂg GB?Ju%“élroé\Wlﬁ’c%‘ﬁﬁ%g'é‘m“é%?ur%lﬁ?lf i ci ent
di anet er sgiade fiRethhrd RLificRREadsiRBd Bfr bR ER 1ROLRAISALSrdidH Rntgife MPI ant
site. This prevents the possibility of any shifting between these
conponent s dur bniserhdhae Xtoehs¢9&” tséagk i avgnpohenie of Thre iropieeed sraplagf of ths

connect or e S& R REhY B85 YGiL Sud ARHLIRDS by L6 heATy gamgnen:

after heéflng in e age enbodi nent o esent 1 nvention or
si mpl y sesue ahif(e) avberesslisdiaint cafjurtchien "Wwidadicatrlft-limpiting coopanerit diinert he

two- st agespggggﬂfyrgsegll%ngc{ fo% Qs% ilihet ggécthE}é? gltlrichgI template.

c. properly relate the “head” stage component of the improved implant of the
current invention and allow for the intimate connection of the two stages to each other via
either the connector screws provided for the attachment of the two stages to each other or
some other means of connection.

[0145] A precision adjustable clamping device of various different designs is also
provided for in embodiments of the present invention. One embodiment, which may be
used even in the completely edentulous patient clamps directly into the concave
undercuts of the gingival vestibules of the oral cavity while another variant of this
embodiment allows for the temporary rigid fixation of this same clamp in these same
vestibules after reflection of the gingival tissue via fixation screws or other fixation
elements. An entirely different embodiment of the clamping device clamps directly to a
natural tooth or teeth adjacent to the implant site. These clamps act as a fully adjustable
(in all three dimensions and is even rotatable) support and fixation platform to secure

both the primary and secondary surgical templates described above accurately, precisely



[0161] By utilizing two sets of two connector screws, a stress breaker
feature is thereby incorporated into the structural design, another

advant agewof2osvised8nent s of the present invention over Phe/IRmomwanse [0162]
In relating to U.S. Pat. App. No. US 3010/003635, the inplant design

descri bed contains none of the nodul ar desi gn advantages of enbodi nents of
the present invention, and utilizes a non-standard material conposition
that is less retentive as it contains no threads in its "root" design to
bite into the surrounding jawbone or allow for the intinate adhesion of the
surroundi ng bone during the osseointegration phase of healing. [0163]
Relating to U.S. Pat. App. No 2008/ 0293012, the splint abutnent conponent
descri bed offers none of the bionechanical advantages of present invention

as it utilizeemibg &Eﬁﬁgﬁﬁﬂa@é i BEBAE Ae uph@Qhnd 16\9&']&\% asShAandanch g st age
dental inplants ifplanted in the jawbone into which it connects a w de

pl at f or miatheg drewmgsbﬂpwnﬂmse virigichl igiplant togld MQMBMP@M@IB@@&W 050456 42
above t haa rrllel htara 10N at% Etasllt JbaWbOQIrll | Qn gcce ate ng to%al selfC his
connect e Phe et Phie T at i ent cnews Wi th. ‘F H? rhe“present

i nvent i onliriting fg8idé Sihng h&drlﬂobnjuﬁte@hgnthehéomiﬁ Threiing (deuval iapthnt hflb@arﬁit age) for

posterior,  teeth incorporates an anatom cally correct "head" which is
inserted Eﬂnéﬁlﬂeaa@aOFWethFéel}téwaH%n m@s@@ﬂa\ém O LABLTPHENES conponent

of the i nppPyedid iRl RRE dRfentdBaIRAAREND rEdKRNEd REprdGRpRANGIARE Brebddi O t he
“head" conponent in its three-stage enbodi nent, ‘does so in an intinmate

"hand i n igrenien agrwakes allgyripy fadithrpceenptetang ppﬂcapéq?se@bb’tqﬂﬂnﬁmmtof the biting
forces over, ongnt%&{t!hé gvéﬁx{d‘[ﬁ}e%?algl@ﬁm%ﬁa@ed Wéﬁgs}oft dirihat G End g\{ggt age over

all the pri grar particul a ver sadvant ageous bi onechani cal
desi gn OfthtdﬁS1mﬁﬂtona]l\lﬂann2f)®8hﬁ29@3milﬁedmWiohﬁd: @blvimpladusite provi di ng the
proper "root" formfor a posterior (nolar) inplant abutnent. In the

t wo- stagqoenﬁpdkneﬂhﬂbﬁmnh@ckﬁhh@ﬁﬁmﬂdﬁﬂ ipplaheduide pindgympeustcompphant of t he
present invent .abut ment

nponent i s an i nt eqgr al of the
"head/ abﬁnﬁémian&%fﬁ% LYRES S ?lgéfyaqieéanmmedlég ngonju %ﬂ%ﬂgﬁé@ed. stribution

of | oadi ngdiof 198 ddaesufiddl Eﬁnﬂpg@f MbodihOkO i th gfe@éﬂt M ch@ordnSrdetPp.  Pat .
No. US 200470013999 and U.'S. Pat. No. U5200910202 t he surgical guide

cl anps dee@rensdd powaisdhe alvedys (oeeotpme) @réﬁanwﬁlwfdhe inmpeoyeddwband desi gn and
di fferent| ee%ﬂ@@% tﬁqg@k@&ﬁft gen@ﬁg%ﬁKBOt screw' forns (conponents) of

t he presen tio S prior art's rlng gui de al so does

not allo Of1 Qf]c}ieflaq %]ill%aélhlgeﬂts &% %he%ese{ltrh%venttlon t(% Ss)pga St t 0 receive

O mn mn
separate &r'ent orns onen Wnhead and "root

screw' f the pres | t ted to arlng a
st andard I;Bgrgg] e?%?% \/}ﬂf)g%}l%egyije?sﬂa\? u%g’dqslﬁ)g? t?gcroé fecgﬁnaﬁ "of "the sane
di anet er @scrith@ at @8 tugkiot hpcitphtanteadrdditid igpaint yemaileokioiwiomd inddoes not

describe a free-standi ng enbodi nent of its guide clanp (not clanped to the
teet h) asSooesBRrECisrhBainAw! §195¢ OYah ér%%&%ﬁ@al Forveritthopiral anterior toeth

at this level (CEJ). Since the “head” portion is an integral part of the one piece main
body, it offers none of the advantages of the modular separate “head” or “head/abutment”
design of the present invention. This modular design of these two stages in the present
invention allows the dentist to place a more naturally shaped “head”, a distinct biological
advantage, as well as the freedom to assemble the most advantageous composite of these
two stages for any particular implant site based on many important criteria, such as, but
not limited to the volume of bone present, the quality of bone at the implant site, and

esthetic considerations.

[0149] Relating to U.S. Pat. No. 6,093,023, the polygonal abutment described contains
none of the advantages of the modular natural shaped “head” or “head/abutment”

components of the present invention which are placed endosseously (in the bone).



[0166] A further major drawback of the entire prior art (including WO Pat.
No. 2006/082610) is that they do not allow for surgical tenplates that

al | ow f orwOhe1opisae®8nent of di fferent nesio-distal | engt RCThBZIA8V504% t he
uni que design of the surgical tenplat3s provided in the present invention
can be shaped in an infinite variety of shapes and di nensions, varying the
| ength of the "head" in this dinmension allows for varying the distance

bet ween the "root screw' conponents of a "nulti-rooted" inplant as well.
This WD 2010/ 089698PCT/ 1B2010/ 050456 43 al | ows for nunerous bi onechani ca
advant ages over all the prior art as it allows for the increased retention,
strength, durability of the multi-root inplant of the present invention
over all the prior art, especially relevant in supporting an overdenture
bar for 6’{O‘EI Hd) I rﬁﬁ'ﬁﬂi@%@ 'U?S qﬁﬁt NB e7 i91r01t3h§1e‘§ Eid Qﬂﬁlarﬁ%hﬁglﬁatwﬁ%tﬂl

mesi o- di st al dlnen5|on of the can be substantially increased as there
are no adpgioes areentdcros- sccirmablbrt)l of M(jntt?grtahlaflaﬂpf tll@hﬁlsglpapoﬁ”mplant desi gn
feature Ofndttﬁleref%ree O%Q ¥10 1rr1](\:/0entrlat%r‘3h aalldlvgvys rfth%r ?easter% nven(tjl n's Ilterq(()) ne vol ume
bet ween tHe "7 oot SCr e onen e roved | P At Further
b|0|OglC&hn@ﬁ%@ﬂfag@nﬁ%&mnpbﬁ;knomn art. [0167] Regardlng the prior art
usage of standard inplants with their single "root screw' design, in order
to al | ow [0061jRE4ERIE U Pat NG I8l 327]58p) BOimpladnypeldescribeadEt8 kot t he
inplants along their entire shaft nust be of sufficient rth in order to
provi de tHPIHEREESHNPHSUPHIRS. pelstllrainsipe ﬁé?ﬁndaqﬁ%ﬁSé%wagbyﬁ% Adit atop

them and §figs AR thel daRR DS ﬁ@t@d BQB@%@*& Oﬂ?%ht( }Wﬁﬁ h! h&d’dlﬁ&f%dl?' @ced in

function) to the inplant "root” buried in the jawbone. BaSed on the
above s pal@reorwednma]tanmféhe pr@selntsmwmoawlslhmamcrqathmadmndt LoeNss thanbaat e
Tt horbs SRS e SRR 5Ly TR FEBHLY 25, 121

single " rcpmhtlamfew m(jmitgﬂamhclsglaﬁtéme@rdenndrsdﬁesthls[ﬂicﬁ&}t. In the prior art WO
2006/ 082610 descri bed above, the basic tenplate described is utilized to

drill theobs2inshaidesiof.SrPdthepp. NQUS2016/0603638 ticdchibeamtig@laniesidnr st . Next
the nore shaIIOM/and w der. top portion of the osteotony is drilled out (for

t he "head¥ifh gddifiena] Higeesd lg@ﬁ%vealggﬁ%h%eﬁﬁq thisdmplpRemeRERF hC OHBORARY i s t hen

placed fidghiodalfoPmidrfs HR3RGE: BRAS é?:?m@flt h%es%ott SRLOMY bR chdieal F 0Ot screw’
conponents are then inserted into "head" by sliding themthrough the

smal | hol slogigaltaaid wetictid etdhamageh@f fohiead’ thmmm@mﬂyashdpetdhn@h@hrngeadhem into
t he bore éhaf §ﬂl[016? ri-0uUS qqgo i.men of the present invention,
e 'sm eroot em resent 1

odim¢ ve
the entire &bove sequence i's exact f V&t sedl T primary surgica

(for the WE@%J&*@I%@&S%&@R?{% mﬁ%é@ﬁ%@%l@ Ot B R aFS S B pl aced

i nsi de t hehdopPohémvhth it fils @StERE0MA AfRbottichi’28thpbtendivihich it dads bor e
shafts oﬂ‘the,gsteotony for the "root screw' conponents). The secondary
surgi cal tTERPFatlde Ml imRlags ﬂt&e%@ewrﬁﬁ@%gﬁ%ﬂ ey rrgtﬂ%Plaﬂesegﬁbarﬂd%Oe shafts

with the adiagRRind GRLda B%Qfés@llﬂ@ﬂb&ﬁlhllshtzﬁ%etﬁeéég invention. They are also only
2010/ 089698PCT/ 1B2010/ 0

designed to replace “multiple-root” posterior teeth, while the design of the present
invention also allows for the replacement of “single-root” and “multiple-root” posterior

teeth as well as “single-root” anterior teeth.

[0154] Relating again to WO Pat. App. No. 2006/082610 further contains a minimal
internal hollowed out area in its “head” stage for the intimate insertion of the “abutment”
stage. In the present invention, the internal hollowed out area of the “head” component is
extensive, encompassing the entire inner surface arca of the “head” component. This
extensive internal hollowed feature of the present invention, by providing for a more
intimate fit of these two components in a “hand in glove” manner, also provides for far

greater frictional fit and so greater anti-rotational function as well as wider and more



44 insert the "root screw' conponents first into the osteotony. The "head"
conponent is then fitted down onto the "root screws" and secured in the top
porti on oVotzhw/mssdseot ony to the "root screw' conponent sParnBzdyoionsql ace
below it via connector screws threade® through the retention holes of the
"head" or "head/abutnment” conponent. [0170] By necessity there is an

obvi ous direct relation between the tools and nethod used to prepare the
inplant site for the inplant's insertion and the design form of the inplant
to be placed within this site. In layman's ternms, the "peg" nust fit the
"hole". In the dental field, this fit nust also be precise and reproducible
in an easy manner by the dental practitioner in order to be able to achieve
a high rate of success. Mire specifically, in the case of a nulti-root

i pl ant f&ﬁfoﬁﬁ%‘is@ﬂiﬁ&%n%?ﬁferf@rc!:%f@ﬁz@ﬁ&atf‘oﬁ of el'o@(ﬁ %@Pﬁle%ﬁ§§m&ukhﬁt&oﬁponent S
of the different stages in a three dinensional manner (along all three
axes) |nlamﬂa®dmmab@13mdmpﬁé@ﬂs%mmumﬁamcmﬁﬁhmphnh@Pb@ﬂbmﬁhéﬁamavmon
(osteoto riti ortan | a bone ration for
the * heacvttbmsihanteedbl: Bt LBREMRORE MR b TRl O B IR sorew
conponent@ﬁhih@mnhmedmawk)ﬂa&ﬁ«mquﬂa&ukmﬁQHQand&ﬂmgmmﬁmenﬁmmngncorporated

into either t bone drills or th | ate it describes that would allow
for a sel l?orlinﬁﬂi%ﬂ”ﬁ@ ae}g PN §5mf§%mae PeRgtUparticylaty o hef s denti st
errs in doblelt phiddor nfo@efrs)eaﬁQﬁBfo%ed {8 8nttdR@Bn, RALH asds BdchibdiBh @k prBschhe _
vertical depth (axis) of either of these two separate bone preparations, it

wi Il be iinposionihe allows rydnst sudher Widht dnglneore gnibermelend disiribuhien ihipichet in a
preci se t%%‘f’u Al T8RS, QR HLHBB e[pr%é%n 5%&%%%1%&& e"é% Eﬂ th& LiGr a?{ ior art (WO

2006/ 0826 oes nenti1on serted into the

body of t[@???]ﬁ&?ﬁ%on{%le}% %ﬁ‘%%d P00§0 e %rﬁ Wtﬁnﬁ s?e%l’l QIGIR 0?1%&/hb|é/ use this

feature t secur el y in |I|Z|ng this
f eat ur e ithreeheige enil@focdEmbbdimahoiedyed, WD @at. 1\&1 12606/0826&0 ﬂOespfoOV(brﬂizﬁﬁ no means
osi.tion of the t e to_the adja nt t eeth,

of precisely relatin | at

maki ng t & TBYCHR FEQY gﬁiﬂé OpFing fRagIg @mﬂca%u%ﬁg@ﬁ@ © foRhee odiity shepdy

pr obl emat dgenpoh&tk {2 furfRBDREIARNAS frRtiohd) it BERL&Mhe HRMAN LS afihal | ow for j ust
such a precise, accurate, and easily reproducible preparation of the entire

ost eot ony abht@mt ateger dbe p@@rraéwhbmbeqotp@pam@tgr@me@@gwe AR thepinglhsst o5t eot ony)
h d d
in athreg, ’Hi%%ﬂo?”@clreugﬁr%[l%en(a Shifh Lth%egucﬂ%?&édn? %P(é%ﬁ#rﬁ&ltlt g4 oW an

t he precise, accurate easi y repr Fre cénponent s
of the |npﬁowedmnwhtwsnoeﬂﬁbnpiamﬂanmy&ukhxmmxﬂpmbﬂawanalohhﬁmer (along WO
2010/ 089698PCT/ 1B 1é{050 %@ és al | ree, a hnto t he osteo qg,

utilizi ng“%ﬂ?@n%‘ﬁ?-é%&? eSighiuee V&H‘E)?“a Fi’“‘?ﬁéP Sé%rS?Fa%Pr BB i ti ng

surgi cal $reuphmRE®S) s Wileh §&) tinleiniyt1bb@n PORGctG] ¢duSinpeRNdrdafird o t he
i mproved |nplant system of the present invention, another distinct

advant ageth® ¢wn; plamRigsafousht failure of the implant. In the present invention, due to its

unique “hand in glove” design of the “head” and “abutment” stages, which, as noted
above, also includes a large surface screw collar (s) or ring (s) feature projecting upward
from its internal surface of the “head” component as well as the two separate pairs of
connector screws as also noted above, there is a much reduced reliance on each
individual pair of “connector” screws to achieve an intimate and secure connection

between these stages, another significant improvement in design over all the prior art.

[0156] Further, as opposed to some embodiments of the present invention, WO Pat. No.
2006/082610 also does not incorporate micro-threads or grooves on the surface of its
“head” component for the enhancement of the adhesion of bone to this critically
important component, as this component is the most proximal component of the implant
and so is closest to the oral cavity and the numerous pathogenic microbes contained

within it. By enhancing bone adhesion in the initial stages of healing and subsequently



[0173] Enbodi nents of the present invention also provides for a robust,
stable, and durable design of its conponents (root screw conponents and
connect orweenevisIeB sufficient dianeter to w thstand thecCrapzié/esess on

nol ars, head conponents shaped to im4%ate the top root portion of the
natural dentition, and abutnment conponents which "sink" into the head
conponent for a secure fit and proper distribution of the | oad forces)

whi ch should provide in the short and long terma solid multi-root nolar

i npl ant the dental practitioner can rely upon and feel confident in placing
in the patient's nouth over the long term [0174] The inplant system design
of the present invention allows the dentist to prepare, utilizing a kit of
di fferent shaped primary surgical tenplates, virtually any "head" or

" head/ abuhRfiicr fSIREIBNEAIE, E}fe@ﬁfc@é-&}f?&dé QEE&P%QM’)s%afg? ﬁggngp‘i%?ntf or the

accurate placenent of an alnost infinite variety o

" head/ abunwentioh helpdgereyorploniefttstioh phihtsdatwiynibhadtdra interthegorofal f or ns
provided jn the kil ﬁa%EOreasQ%nP%{o%%H AL 'ﬁa%tl b By §he BRGR, 351 Nl e and
"nultiplémgroote |n€ ants ery 1 nportan Ef6at & based on the

vari abi | i thy nohthbOh&e wahe mecratidclBbret uahircy primtadiakor ef thofimptoeed npl ant

site frompatient to patjent and. fromsit o.site in each patient. This is
2 1 eat ur SRR fi%gablﬁé?@ £ AR e O lﬁslﬁglmﬁo i nghe_by the known
art. [017&lp1Refeienar fabed QU MREMyIRe HedempFaMtiGhn pocad dyrient view of a
vertical stacking of the conmponents of one possi bl e enbodi ment of a

t hr ee- st aigenasiiaig]ye- r oot ed i npl ant of the inproved inplant 77 of the present
invention. As can be seen in Fig. la, a single root screw conponent 1 is
shown, aslOWer]inderther hdaithedo ORattN® 2086/8826d 0 anatmdanenss oahghicsdnt secur es t he
root screw l..in.an inti fashi-on to the head 2. A.so depi .} s the
but mont  HeshuloR ROkl P8 LERA ARG REAPSI NG s LT FRERIS, 2%
an i nti maduefaceesiiie “hei¥ @0he4dERNERERCIIMR204106 0HAS6 rdded DlanGhtihdtS. | b is a

front view of vertical stacking of {he_conponent f.one possible

enbodi menfagEr &fq%elgra@@ SUPSHIgr Begoet °i FRSY SR It e RSB M) ant 77
of the pr@seNpreidAYBREARR HOEHEH Bredfse d R k& BBreh @A thREEEWe1, secured via
t he connector screw 4 in an intinmate manner to the "head/ abut ment”

conponentre@ntigwibitles ofiteg Thead agpmmenis iaprdabiotonesse veity oy Beadt pemponicnttas t he
head/ abmiﬁ%{ prgo'rlaﬁo'ﬁ}giigfgﬁ@ltl ges?&(:wtﬁé %re?e%@lntvgrﬁ%nsalﬂggfL BorF ‘?Bg‘[ S Rﬁf”t 15 of the

head/ abut cis ront view of a vertical stacking of
t he conporenoscos todwefpEadichhtty gnitaddiamettr thin thetréte@endtobgd thaithend’t oot ed
i npl ant of .the inproved inplant 77 .of. .th resent inventjon wherein are
depi ot ed SCKUBETEGY cpmppnggtiaar oS iEnGEET d PR PP e o fhmner to ¢ he
head 2 vig@rdwio oeRDeict & screws 4. Additionally, an abutment 3 is secured
in an intimte manner to the head 2 via two abutnment screws 5. [0178] FIG

ld is a floens) Miessh Bat@ol iedthcat @6kipBebnPbf thB BreSHTRRREMASS it 858 POSSi bl e
enbodi rent of a two stage nulti-rooted inplant of the inproved inplant 77
of the prsedinganvetimitemdwrsiteicncad pbthgepiot saewt ogmpanshts sethewsdasidhi ch ar e

L B L
i nto the dompoactess] whaéteatsiie pfssibranfileadsmbijfarientnié bidersgeiwealny seal them
them, a further advantage of the design of the present invention. As noted above, the
novel physical relation and sequence of relation of these components to each other also
allows for the use of significantly larger diameter connector screws than the prior art
(since the root screws are of greater diameter, the connector screws can be of greater
diameter as well). These connector screws are of sufficient diameter (girth) to withstand
the load forces (including shear forces) placed upon the improved dental implant for the
long term, and so provide for a robust and secure connection of these components over
the long term, a major advantage over the prior art, and an absolute requirement that

allows the dentist to place with confidence the improved multi-root implants of the



[0179] FIG 2a is a top view of one possible enbodi nent of the "head"
conponent 2 of a three-stage single-rooted inplant of the inproved inplant
77 of thewpnemaispessnventi on wherein i s depicted the intecmaB2aenivest i ng
ring 7 to provide for a nore frictiondl fit of the head 2 to the abutnment 3
and which is threaded 7b in order to accept the abutnment screw 5. The
superior lip of the head 2 has a bevel ed edge 8b. The outer side walls 8 of
the head 2 may be mcro-grooved 8a for added initial fixation properties of
the head 2, to increase bone adhesion to the head 2, and to prevent
mcrobial infiltration fromthe oral environnent. [0180] FIG 2b is a top
view of the "head" conponent 2 of one possible enbodi nent of a three-stage
mul ti-rooted inplant of the inproved inplant 77 of the present invention
wher ei n %r@seﬁ@iﬁb&hf%ﬁ i@th%%'o&éﬂiér@réa‘s RO LI AR S VARG R ar bF ﬁl@gﬁmﬁan%f the head
conponent” 2 which acts as a stop for th1e connector screws 4 and allow for

t he securfeacangivntémtangtern\@ag@onp0/ 089698PCT/ 1B2010/ 050456 47 connecti on of
the head 2 to the root screws 1. The head 2 has a floor 11 and internal

si de wal | [§189whiather npgetdnevbagk irhtht desigmofghapliorcoimiees itnge fach¢mt ey eat e a
significant internal hollowed out area for the intinmate and frictional fit
of *The. anaimsRbEERR HRmoREopBits FeER el Chat ot G SelREn BRE' posa bl e
enbodi mendtagef of ieconippacdtaiblimat, he gDimaanetbotBc@ivs protenth thageittshdgl e- r oot ed
i npl ant of the inproved inplant 77 of the present invention wherein is

depi ct ed Y45& HedkdnelGaugevierndherthe head/ abut nent conmponent 6, the access
shaft 15, and the connector hole 14 which allows for the connector screws
to be i nd@fPRIherHmpiRyRd tARIAR A the Mess N iREeNtigs Podidp #ivo aqdyhgeistage G, 2d is a
top is a Lonqhew Qivelns oPﬁl%%bQ\Leedrg\gp&gE EdsioRfor El#%%r'bpgﬁ"g AN EE RS
conponent 6 of a two stage nulti-rooted inplant o t]he i nproved~i npl ant 77
of the pribsehtemeny ehtwosetswiéwe connestodapévet @uthe e rquoskinthodimerttpfineent of t he
head/ abut nent. 6 of the inproved.multi-root i ant 77 af the present
vent P ort AR DB s RS SRR gt atRl et b beERrbr Saspect
support fiheat/abi@mér céhiporhOonhatn® ‘ad & AcrdePic6itipehenfsQE SdfficichGliarkdereiss a
bottom vi ew of . one passi bl e enbodi nent of the "head" . conponent 2 depicted
in FIG 24 hgisitie] msdtien gdprecaprancabrifedhoimmuyt sita. 4 higRicwRE Possi bl e

enbodi 'T_eri;osgf)ili@y Gfodﬁ?@ﬂl ti@%et\]{/ée!ﬂghé]sg c%b&&n%lduﬁ tlfe%&te%ﬁv@ﬁ@a’lihg fascaccurate,
and intimte seat of the superior aspect la of The root screw 1l into the

i nferi or Thedeheryetfad two ofnnehier $paeys dtively secure the “abutment” to the “head”

component after healing in the three-stage embodiment of the present invention or simply
secure the access shaft of the “head/abutment” component in the two-stage embodiment

of the present invention.

[0161] By utilizing two sets of two connector screws, a stress breaker feature is thereby
incorporated into the structural design, another advantage of embodiments of the present

invention over the know art.

[0162] In relating to U.S. Pat. App. No. US 2010/003635, the implant design described
contains none of the modular design advantages of embodiments of the present invention,
and utilizes a non-standard material composition that is less retentive as it contains no
threads in its “root” design to bite into the surrounding jawbone or allow for the intimate

adhesion of the surrounding bone during the osseointegration phase of healing.

[0163] Relating to U.S. Pat. App. No 2008/0293012, the splint abutment component
described offers none of the biomechanical advantages of present invention as it utilizes
the standard cylindrical “root” form of standard two stage dental implants implanted in

the jawbone into which it connects a wide platform abutment component which sits



[0184] FIG 2f is a bottomview of one possible enbodi nent of the "head"
conponent 2 depicted in FIG 2b wherein are depicted two set rings 13,

rel evant woreergisessal nmar ki ngs 16 for easy recognition bycCrhB2odenioase
practitioner, and an underside surface 11 of the nulti-root head 2. [0185]
FIG 2g is a bottomview of one possible enbodi nent of the "head/ abutnment”
conponent 6 depicted in FIG 2c wherein is depicted one possi bl e enbodi nent
of m cro-grooves or threads 8a of the exterior side walls 8 of the head
conponent 2. [0186] FIG 2h is a bottom view of one possible enbodi nent of
t he "head/ abut ment” conponent 6 depicted in FIG 2d wherein is depicted the
internal threads for securing the abutnment screws 5 into the head 2. WO
2010/ 089698PCT/ 1B2010/ 050456 48 [0187] FIG 3a is a front view of two

possi bl e_grbogMefhSohe £08al [hORINCSA IR0 R IRLRSM S L cBhncbRE ddREQY ed
inplant 77 of the present i nvent| on wherein are depicted a straight profile

and t apertba the pdtichechewotvitbcrew 1 with a non-t hreaded superior aspect |a,

exterior side walls I g, and one possi bl e enbodi nent of threads |b. [0188]
FIG 3b i[9164fTrenresofit iovmtipo gsithisergerivoti deeigh cobodimeon(tec tiot thesr ew 4 and
one possigl oved | ant 77

o has e BT DR B Mot o e e ea Y sfinSL i ERL NSl &M 2

concave Ckelldreﬁﬁﬁd(wd ih ﬂletjlih@b(hﬁ&léhcﬁ)sﬁtiﬁk@rﬂ&rabaﬁlmEorﬁptfrfeﬁtccﬁftﬂﬁlrﬂpﬁo‘aﬁCept a
driver and a body with threads 4b. An enbodi nent of an abutnent screw 5 is
al so depi ‘€& §f R PESHTI ARy calien VRISh sennegts i ey beark spawencsh i i thite- head' s

superi or ﬁ@g@%ﬁboél’%&? dBECRNh aff 1rﬁfn11a\f@"’han§-ﬂfjg1§vé”nﬁﬁf'ﬁgﬁgroQ/Qgﬂfg RP ihd 0189] F| G
3c is an angled top view Il lustrating two possible énbodi nents of the "root

screw' coprppmdistgbutiopfrt thhéltingﬁpm%dvqr thyl catite sppciofe efilee prdandm dlstmscé ntion
wherein ar t | |.ar h its
body, an |d§%%§£e S ﬁ%}]{gg%n{#’ n8 %artlcmflreg\(}gerltﬁe cgsa?%ﬁ e%us @%&g a(rjncglccept and
al | ow f ordesigawr Ug) PabeN® (200810293013 desevibéll dbovq wiile pi@;ricﬂing the proper
“root” form for a posterior (molar) implant abutment. In the two-stage embodiment of the
“single-root” posterior improved implant of the present invention, the abutment

component is an integral part of the “head/abutment” component and so also provides for

the proper distribution of loading forces on the entire implant.

[0165] Relating to U.S. App. Pat. No. US 2004/0013999 and U.S. Pat. No.
US2009/0202959, the surgical guide clamps described do not allow for the preparation
of the modular design and differently shaped separate “head” and “root screw” forms
(components) of the present invention. Additionally, this prior art’s ring guide also does
not allow for the preparation of the bone at the implant site to receive separate and
differently shaped forms (components) of the “head” and “root screw” stages of the
present invention and is limited to preparing a standard implant form whose head is round
in cross-section and of the same diameter as the rest of the implant. Additionally, the
known art does not describe a free-standing embodiment of its guide clamp (not clamped

to the teeth) as do some embodiments of the present invention.

[0166] A further major drawback of the entire prior art (including WO Pat. No.
2006/082610) is that they do not allow for surgical templates that allow for the placement
of different mesio-distal length “heads”. As the unique design of the surgical templates
provided in the present invention can be shaped in an infinite variety of shapes and
dimensions, varying the length of the “head” in this dimension allows for varying the

distance between the “root screw” components of a “multi-rooted” implant as well. This



[0190] FIG 3d is an angled top view of one possible enbodi mrent of the

abut nent conponent 3 of a three-stage single-rooted inplant of the inproved
i mpl ant Avoabiodses9pr esent i nvention wherein are depi ct edCaNBLNO/@IMEE | On
marker 3g on its top surface 3h and a3bevel ed edge 3f to its top surface
3h. [0191] FIG 3e is an angled top view of one possible enbodi nent of the
abut ment conponent 3 of a three-stage nulti-rooted inplant of the inproved
inplant 77 of the present invention wherein are depicted a top surface 3c
of the abutnment 3, internal side walls 3a of the access shaft 3i for
engagenment with and frictional fit to the internal connective ring 7 of the
head conponent 2, outer perpendicular sides walls 3b for engagenent to and
added frictional fit to the perpendicular internal side walls 9 of the head
conponent g @ys T inflesHorilchyiSal fa@‘!;an?agééj@\ee'i hip 'Eheqﬂfok aft @t AbhgRatorfid while
maximzes the frictional fit between the head conponent 2 and the separate
abut ment ioongred efri@nt@noitreng\té durptablysf shyemelibrodi lnaol’fﬁtnt of the peeséntprveviéeh i npl ant
77 of t heo I el?ﬁ'xle rio nt Ie%nall rcge any\o 20100r{ 989659\%? entureBéar]fo %91456 49 "hand
in glove" 1t %b frdns? ated THO redted’s € Vance and stréss on the
ConnectOnﬁﬁmwﬂﬂedaﬁmACMQbSQEHmﬁnﬁba&mtﬂm@wﬁﬂﬁ@ﬂﬁh@ﬁﬁnﬁ@neﬂhhhﬁﬁhﬁﬁ [ 0192]

FIG 3f is a ed bot t n1V|em/of one OSSIb|e f the abut ment
conmponent® %SUE% 15 e g 48 thegt g adi et %@ﬂa@;ﬁoeilg% ]iléé highatt 3i, a

circunt erﬁa?ﬁdu@dr dbfitefeARke J)ﬂ (A2 bicBG fdvenas dewk er diligerRaagd oli’q?)oﬁlé( vdifge abut ment
screw 5 to engage, and a flat bottom surface 3d which sits in an intinmte

manner onkevedndhg Fraetrscrawgtcompepntsefithaisepravedgmptane afeslpr bivdgmiesént 2. [ 0193]
FIG 3g 'a% ggc‘"} ngeegl lﬁ%‘ﬁ?gtw ew of one possi bl e enbodi nent of the abut nent
3 é%p i

conponent cte 3e wherein are depicted two circunferenti al

engage. d94CH HREETP B b dke Rr0FR dunfun RGP MIE R REEFSE one”
possi bl e @ﬂ@ﬁdmmmmit@ﬂkﬁhﬂnaumgkmaﬂdhﬁbmhm@anpkeﬁu&edmn&umpﬁﬂb insert 17 of
t he present |nvent| n wherein are de ed one Po 3Ib|e enpodi ment of the

tenpl ate ! eli?%tlreah Hgg%tbﬁé eal?trséfﬁlf Ik PO rthf‘ng sl eeves 21

to secur enetc&%a@léﬁfjﬁo@taﬂor e Bh@lcRt Mldeedwh ARicBYRRRIPLhdM RS the Idicd0 the surgi cal
tenpl ate preci Sion sup portwglatforn131 and possi bl e enbodi nents of

t enpl at e Emseitedtthronsh thegd waen they aicindared mbineteani kethe iraplgnt weaty(s)18 and
secondary, support
Tnsert 1Ry TP ifflant ERLEOE e Bl uti iR sOTBL LS BASELRIED 578
pri mary swnqnmaﬂate enti-adoe sck8woin etl’meltlwbagmrrmbnMegltal@nrarmher@unesaﬁoe depi ct ed
t he "head! nt 2's bgne r which allows for the
hecur at o i CRHGR Pyt EpTBtuCh b B brad S G et bAL R Hebot ¢ he
|nsertlonwghfuﬂggﬁbpgguﬁgpﬁmgmﬁg shape of the head conponent 2. Al so
depicted is the circunferential tenplate limting flange 25 which rests on

the top spnbens dRf pridd@rtWOL008/082EIIRIALDHRLEGISIheBagt RRYIdc BRe/bdaid 7 and
acts as well as a self-limting feature for the self-limting prinmary bone

drill 61 litﬂlzmi thedrilk the hersshaftsdfy teotpotolrepie) afélpt dstastonnhBrspdNeabthony head

preparat i r fl Eﬁj g; [ t on 7la and
t he perpéﬁg: b %mg?@%%%ﬁpgnm é?&gf?%8® lsgﬁﬁﬁﬂﬁﬁ pﬁ%r%%%ﬂatlon 71.
Add|t|onahﬂyugameamﬁ33mmh@n@abOHMﬂﬁmmfhanQnmﬁauhmspMMﬂﬁhg1nmnms 20a are
depi cted . “ ” . .

upper portion of the osteotomy and the “root screw” components are then inserted into
the “head” by sliding them through the small holes contained within the “head”

component and threading them into the bore shafts.

[0169] In various embodiments of the present invention, the entire above sequence is
exactly reversed. The primary surgical template is utilized to drill out the top portion of
the osteotomy first (for the “head” component). The secondary surgical template is then
placed inside the top portion of the osteotomy and utilized to drill the bore shafts of the
osteotomy (for the “root screw” components). The secondary surgical template is then

used to check the parallelism of the bore shafts with the adjacent teeth and then utilized to



WO 2010/ 089698PCT/ 1B2010/ 050456 50 wthin the tenplate Iimting flange 25
which are used to orient and engage the primary surgical tenplate 18 onto

t he sur giweal2otoaspdoat e preci sion support insert 17. [01 96J/IBo@/0308564 s a top
vi ew of one possi bl e enbodi mrent of a #econdary surgical tenplate 19 of the
present invention wherein are depicted one possible enbodi nent of two of
the self-limting tenplate access shafts 24 for the insertion of the rotary
surgical tools and guide pins 64 for the accurate (along all three axes)
preparation of the bone shafts 74 of the osteotomnmy in relation to the head
preparation 71 and the accurate insertion of the root screw(s) 1 and the
head 2 or head/ abut ment conponent 6 into the final osteotony 73 and the
precise relation of these conponents to each other within the final

ost eot Onyane’?t thé gl%oggc}ev&_’ i (%'mp%%ﬂ@ £ Bk 8 A8 IY OV HRW UonfRRRES S bl €
enbodi mrent of the surgical tenplate precision Support insert 17 depicted in

FI G 4a whierefiticd dovdepite thedraohecrbwt tanchssunr ¢cbioéhcl @b poftionieé thewstgptoaly toenpl at e
prect si o Su1%8 rr%:r%v’ns%%pton%nzt% %l[reaa¥ n%lace bGlow ft Vl Sco?iﬁec??r%l{:reegvigu d%H] vi ew of

one possi surgica eprcted in
FIG 4b vﬂaﬁmgh thel rSte ol laﬂ@d)ftt}kbe‘hexd”mdhﬂg/abummmﬁfc&mfmheral fl ange 23 of the
primary surgical tenplate 18. [01 99] FIG 4f is an angled bottom vi ew of

one possi[oh 20 Epedesarntheds istthebsiesodiear ¥lfioh gt ®akn tenpdlaiel h&hdepicat ed in
FI G 4c wherein are depicted the underside surface of the tenplate limting
fl ange 25 W%rqthﬁtmlﬂﬁitﬁﬁﬁf%ﬁb@ﬂ&&’éanﬁ“&Fmtoﬁén%@@&ﬁﬂé? @r@mfgheclaw ™enpl ate 19

whi ch aCH%b@%kﬁe@%RBBtH@@ﬂ§i&qﬁﬁﬂﬁﬁ$mﬁﬁ§ﬂQ@@k§ R0 i eehprsSn@he the floor
of the head preparation 71, and th | at perpendi cul ar side walls 26 of the

secondar ydestpl @ﬁldaﬂhIStfémlsaaleo hopregise drslkprodeciple @ erp@nr ¢asy onanedr bylike dantadr nal
si de wal | Srac7t1:]f1%ner in orc% poel%l abgﬁrtt%pag‘hlgllleI £ ﬁﬁgﬁ%atg ]:)f § sg'ﬁ\;lgr%t «%Xflcagrgzg%e FIG's

5a-5f are a ser seve ra poss iments of
fully as Scaﬁmd)fadmﬁiun@bemlﬂmit [:0) pastdnmbetth -ih onfeeth rehipd @udtasseatbld the i nproved

ermboal merfTRPnE BBY JABHFECECR A ABUSAEATO e ons SBg G
an accurate and precise manner within the bone preparation (osteotomy) it is of critical
importance to relate the bone preparation for the “head” component with the bone shaft
preparations for the “root screw” components. The prior art does not describe any design
element incorporated into either the bone drills or the template it describes that would

allow for a self-limiting depth (axis) control feature.

[0171] If the dentist errs in drilling by, for example, less than half a millimeter in the
vertical depth (axis) of either of these two separate bone preparations, it will be
impossible to insert the multiple components of the implant in a precise three
dimensional manner. To make matters worse, this prior art (WO 2006/082610) does
mention a small thin locking pin to be inserted into the body of the template but does not
describe how one could possibly use this feature to fix the template securely in the
implant site utilizing this feature in the center of the bloody implant site. It also provides
no means of precisely relating the position of the template to the adjacent teeth, making

the practical use of this template at the implant site very problematic.

[0172] Embodiments of the present invention do allow for just such a precise, accurate,
and easily reproducible preparation of the entire osteotomy (head and root screw bone
preparation segments of the osteotomy) in a three dimensional manner (as will be
described in detail below) and the precise, accurate, and easily reproducible assembly of

the components of the improved multi-root implant in a three dimensional manner (along



WO 2010/ 089698PCT/ 1B2010/ 050456 51 enbodi ments of the present invention
wherein are depicted an exanple of one possible difference in distance

bet ween twWe 20aBI®8rews 1 depending on the different di memaBmneodsonsad
conponent 2 to which they are assenbl4d. [0202] FIG 6a is an angled top
and side view of two possible enbodi nents of a precision surgical guide
clanp 29 of the present invention that clanps on to a tooth or teeth in the
j awbone to securely and accurately position the surgical tenplates 18 and
19 over the inplant site wherein is depicted two possi bl e enbodi nents of

t he detachabl e cl anp heads 30, an enbodi nent of the ratcheted internal
rails 35 with its notched segnents 36 for accurately positioning the
surgical tenplates 18 and 19 over the inplant site, an embodi ment of the
surgical faRRlak&) B{tgﬁie%s%to%HPQQl'ﬁmg) h@%lfll%fcﬁ] gtﬁd@éiﬁlnbst Srif@Rl £ cut-out 3la.
Al so depicted is the cross-beam el enent whi ch connects to the ratcheted
i nt ernal Sea@ﬂdgr}%lfdnmltl‘mSldglceldﬁmaiat%, and¢heswifdenitibabbng Gillstpraddddon t he

of f-axis gri enr%at On Ofts se Hilglrceg‘elntmv lat er% %%darﬁglctla%vg‘rgta tehe rI | ant
site and The"RPY4c B R VRSl Rt Bk ARBI h 36 16 the
body of tlhﬁwmraetcl 5| on surgl cal guide clanp 29. [0203] FI G 6b is a close-up
enl arged view fromthe top and front perspective of two possible

enbodi mern0s 78] Egebaiata|of el pepntieassiosQlse brdvites piresehdst isew@nindn wher ein
are depicted the clanp head screw hole 30a and its circunferential limting
f1 ange 30furaile é?%b%na%f s COMBONErERl & HiCAYBOIO L a0 SPHIERIAT 24t Olsuppor t

member 306 QO dlale® A lviddiRd tﬁQﬁyan&r@ésrbntrﬁﬁaﬂeﬁe% REMBURLs sBHRRQLT nMember
30d to allow for the unencunbered rotation of the prifary bone drill within
t he preciigiigke Barogireetlpogisindd the matypyal JeoR@e], amd dhupacitsompormy which op and
front V|ew f..qQn 0 n f I N eci skon, surgi cal
gui de cl arrp(i)(iiénqo?n 'Bﬁgéconé@é%?bf?g%seeﬁ %eofﬁ a\rlxllﬁgroéj (%gat?lggt é%l)f{%%ee@a%irgog%qszi on

at t achmenwhieh et 1&03196. ird@s sligireghdlon@letrow sbid sukirkodinoRnRimslasuler st ruct ur e
to remain ab?ve the |l evel of the éﬁgeth a thg]e the Eleeth adj acent to the

i npl ant  sYPET PRelirnsbean Rivairpe el Gk ¢onfident yt BlagiRe Ht ¢ EPARHES S0 AT

t enpl atesth“bﬁltggle proximty to the surface of the inplant site. An inner
frame 47 which swivels and twists on a swivel ball joint 42 is al so

depi ct ed @$7z¥\]‘5‘*ﬂle f’ﬁﬁ)l&}ﬂ% s@&ﬁ8&&%@0&%’&@&%%(3&{0&'1@%'tH’éQleﬁﬂlﬁ@@ﬁ&ﬁ ar$l to with
flexible cIa arnms 40 ¥o secure the free-standing precision surgi cal guide
clanp 38 utdlzmgea 1ve@ftdlﬁﬁftrblet§hmedtphlelapam$1nd§empltms vitupdlypoutheadAor out er frane

48 is al SOhe dcﬁgbu?t &t 1ét(a%ge ‘t\)/e\%e%(r)e]p%a 101 ?os;t3 /y]) %% %%81‘69?(914}?66 accurate
placement of an almost infinite varicty of “head” or “hecad/abutment” stage components
(limited only by the number of forms provided in the kit) into any particular implant site
for both “single” and “multiple” rooted implants, a very important feature based on the
variability of bone volume and bone quality noted above, of the implant site from patient
to patient and from site to site in each patient. This is a feature unique to the present

invention and not provided for by the known art.

[0175] Reference is now made to Fig. 1a which is a front view of a vertical stacking of
the components of one possible embodiment of a three-stage single-rooted implant of the
improved implant 77 of the present invention. As can be seen in Fig. 1a, a single root
screw component 1 is shown, as well as a head component 2, a screw connector 4 which
secures the root screw 1 in an intimate fashion to the head 2. Also depicted is the
abutment screw 5, which secures the abutment component 3 to the head 2 in an intimate

manner.



52 which are attached the clanping el enents 40, and 41 and the inner frane
47 of the freestandi ng precision surgical guide clanp 38. [0205] FIG 7b is
a cl ose- wpoenioasge®d vi ew of an enbodi ment of a segnent eCTHB®16/pWest andi ng
precision surgical guide clanp 38 depiocted in FIG 7a wherein are depicted
the precision attachnment elenents 39a and the flexible clanmping arns 40.
[0206] FIG 7c is a top view of several possible enbodi nents of clanping
attachments for the free-standing precision surgical guide clanp 38
depicted in FIG's 7a and 7b wherein are depicted other possible

enbodi nents of clanping elenents 43 with flat securing screws 45 or
alternately securing screws with cleats 44 placed within the threaded
shafts 43a and which along with the bone fixation screws 46 which are
drilled t[bﬁ ?G']g_hl@. Bk b dnPlibng a%ﬁf@ﬁsstet&ﬂin% R doﬁip@néﬂ?seofsdng%o%!ilﬂ@m ar
ridges of the jawbone, allow for the optional nore secure fixation of the
f r ee- st anditmgimpensof 8 Ivonstagersggarootpd idelagl ahtbe 88praved inwlinh @y ahthesi te. [ 0207]
FIG 8a is.an angled Joniand ihdeqeloss pwi Qu0ls 816, RIRSLRL S cpbodi ment
of the su?gl cal' enpl eﬁe preci’sion suppor | Sert dl‘? engagec? wEhi'n one
possi bl e #inbadhti@at nehnérhe tieuhgidiadutrh@n’pt @b npitad iAsiddion sl po bptigalabt f or m 31
of the present invention wherein e de i6c.t ed possible e di ments of the
pl at f or m PHERTYS P‘Hﬁwgc?f{??isﬁ%tﬂﬁhe&eé Pitmeht 0 BTNy Scxdel B aMRENT of ¢ ho

securi ng &teeVerdts anfe addadbichdnpgk 50 to secure the surgical tenplate
preci sion support insert into the surgical tenplate precision support

pl at f or moh 82Q81G. i1k & a BbhtivievAof 4 RificaY Li8MERS ofQREARSHERL 6f SADRALBRNT of the
securing bar 55 that can be dropped down t0 secure the precision attachnent

pp
el ement s @eoditderB9ha direct$iegcpneltiiroplod ingplrefiof gie igwreed ohplaps’729 thind 38 at on

speci fi ¢ | 0cat 100h g dNSLTHALENG! eely LALEr Pahdhald 8 33 gy ei n are
depi cted B nel e WoeK| ng shioput ton spring e enent r§9 and counter
springs S5Satiph@eetnemotichdad detsivdacchindrt@ndswoid. Abditisedlyr amghubaent35s [ 0209]
FIG 8c is an_angled front vi em{é??)f Tig(),possi bl e enbodi pents of precision
at t achnmentCure Hettt BUmalc magnaidy therhead & Vi 0 0P ERES gV Eal  gui de cl anps 29
and 38 of the present invention wherein are depicted possi bl e enbodi nents
of the cdRf épITdGr 1dit 2 Bont vagw ol g890 Fe89BO8PET FABRYED 95 0aSEOssible

embodiment of a two stage multi-rooted implant of the improved implant 77 of the
present invention wherein are depicted two root screws 1 which are secured to a
head/abutment 6 in an intimate fashion via two screw connectors 4. Additionally,
optional two abutment screws may be screwed into the two access shafts 14 of the

head/abutment 6 to securely seal them.

[0179] FIG. 2a is a top view of one possible embodiment of the “head” component 2 of a
three-stage single-rooted implant of the improved implant 77 of the present invention
wherein is depicted the internal connecting ring 7 to provide for a more frictional fit of
the head 2 to the abutment 3 and which is threaded 7b in order to accept the abutment
screw 5. The superior lip of the head 2 has a beveled edge 8b. The outer side walls 8 of
the head 2 may be micro-grooved 8a for added initial fixation properties of the head 2, to
increase bone adhesion to the head 2, and to prevent microbial infiltration from the oral

environment.

[0180] FIG. 2b is a top view of the “head” component 2 of one possible embodiment of
a three-stage multi-rooted implant of the improved implant 77 of the present invention
wherein are depicted a self-limiting circumferential flange 7a of the head component 2

which acts as a stop for the connector screws 4 and allow for the secure and intimate



53 the head 52 of the precision attachnent el enents 39 and 39a which fit
and slide through the ratcheted internal rails 35 of the respective

preci si orweungimsadosgui de cl anps 29 and 38. [0210] FI G @dTiiB20a0/e30a3e- up
enl arged view froman angled front pet7spective of a segment of the
precision attachnent elements 39 and 39a depicted in FIG 8c wherein are
depi cted possi bl e enbodi nents of the internal vertical height rails 53 as
wel |l as the lateral positioning notches 54 of the precision attachnent

el ements 39 and 39a. These features allow for the accurate positioning and
securing of the surgical tenplates 18 and 19 over the inplant site. [0211]
FIG 9a is an angled close-up side view of an enbodi nent of a segnent of
the precision surgical guide clanp 28 depicted in FIG 6a of the present

i nventi on.oph&Yieh Br él"e%eﬁﬁpto%@ thok 88e0o1 CRdic2 LY RRMY fos3q1%hd ‘irﬂé‘rnélasﬁd‘eh et ed
internal rails 35, the precision attachnent el enents 39, the clanp head 30

and t he dehﬂbwhmbﬁ@@ﬂ@rwnha@pmsmﬁbnmnen@gem@smpaezzpnﬁk@mngmnmé an even

cl oser-u d side. v eM/of an t.of e of. the precision
curgi cal B He Tty Eih IRRRTRELe O RuRERCE R RY (14"t e

undersid ecurln bar t he .rat, d internal rail 35.
0975] Fiie 85I SER LB BB kP oo RRYERARLCT Ve of an
enbodi mendonfoneént @i Jf aewe Blags sggTeRboted 1rﬁﬂ1ﬁ1tl@fﬂﬁllﬁlpﬂﬂe§uﬁ1ghlﬁaf7 dJdiede cl anp 29
depicted in FIG 6a wherein is depicted one possible embodi ment of the

swi vel balPFsepbinyentiog vayerin ﬁéieaﬂeaélrﬁ%tﬂe%P%%?e%ofélsfaheafi@@fzrnﬁ G 10a is an

angl ed cl Qg6 ﬁWaEJe@i@HaHQSSAIQQh@%ﬁQ&GElﬁdl@lmvhﬁﬁ 80RO RNt of a
segnent of the surgical tenpla ate precision support platform 31 and nore

speci fi cadongectdr S?wsmbtﬂn@frr@phreuglsihgm aadjinie thvemet sefesnbnt 51 depicted in
FIG 8a wherein are depicted the |ocking elenent 37a of the | ocking push
but t on sdﬂ1&@lﬂ§hddds@k@d@mkﬁﬁﬁmvnﬁ@ﬁﬂﬁdﬁhkmhmn&mhmt@kh@ﬂna@thusmﬁg 5la of

the platform i n ust l.enen Al so depi c e possible
Enbont aercebsRet st s g ekt LR SRR ot iR BB B A, PO b nat
50a. [ 02L5tsehl iwventidh wHefemisrdaple&d @fc phgibRderhiRindér@ Wl te heh@alassenttslor (from
left to right) of an enbodinent_of the parts needed to assenble the

pl atform tB? gg]i)rgy%ldnlé]&frﬁgtt Iwmpant &7 ely@ppresent invention. Additionally, two connector

holes 14, and a superior aspect support floor 12 for the crown are also depicted.

[0183] FIG. 2e is a bottom view of one possible embodiment of the “head” component 2
depicted in FIG. 2a wherein are depicted a connector hole 14 and one possible
embodiment of a concave set ring 13 which allows for an positive, accurate, and intimate
seat of the superior aspect 1a of the root screw 1 into the inferior undersurface of the

head 2.

[0184] FIG. 2f is a bottom view of one possible embodiment of the “head” component 2
depicted in FIG. 2b wherein are depicted two set rings 13, relevant dimensional
markings 16 for easy recognition by the dental practitioner, and an underside surface 11

of the multi-root head 2.

[0185] FIG. 2g is a bottom view of one possible embodiment of the “head/abutment”
component 6 depicted in FIG. 2¢ wherein is depicted one possible embodiment of micro-

grooves or threads 8a of the exterior side walls 8 of the head component 2.

[0186] FIG. 2h is a bottom view of one possible embodiment of the “head/abutment”
component 6 depicted in FIG. 2d wherein is depicted the internal threads for securing the

abutment screws 5 into the head 2.



WO 2010/ 089698PCT/ 1B2010/ 050456 54 51 depicted in FIG's 8a and 10a wherein
are depicted the external housing 5l1a into which is inserted the foll ow ng
possi bl e wolzotvasessss of the internal conponents: two expamaBmno/pioates 57
with nmultiple projections on their ou8er surfaces 57a corresponding with
the multiplicity of holes on either side of the outer walls of the external
housi ng and neant to project through themto engage the lateral positioning
not ches 54 of the precision attachnment el enents 39 and 39a which are
structural conponents of the precision surgical guide clanps 29 and 38, a
center spreader plate 56 to which are attached four sets of spring-|oaded
spreader cylinders 56a that assist along with the | ocking push button
spring | oaded el ement 37 (when the push button mechanismis engaged) to
evenly expagd F1es 3540 ﬁ&ﬁ%”ér& Qf‘tvxgl &%ﬁﬁle%&b@hl%ﬁtstoﬁ%e “&fkELE”1 ength within
t he external 'housing 5l1a and allow for the nultiple projections 57a to "pop
out". [02@6}]@0!5@@ 1 mf)&lellrQPJ@V@d U@Iéan!i57tOf)ﬁle\nr@ﬂntoflwah%wb@mrrmﬂﬂemted e mddle
%2: ZI (r)]f asr rglgéapgro 1Ee %1 e Segei Srg) {ﬁcl:‘lrsegvrfw}th elrlgn d%c:i' Fudp% 1'{)rc zgs%gctcg,u E'lt Sr 10b
springs S&tdrioe adeeadls mggmﬂ bﬁe po@tsﬁrertalhboﬂuﬁérmoeslr@ﬁs llble expansi on pl ates 57
which are located in positions within the external housing 5la to nmaintain
t he nul ti[ph8s8JrIg). 8btid HREnf dnWpbRible dotdaxébhakortioust fgevad ah@bge as t he

| ocki ng push button spring | oaded el enent 37 is not depressed inward

( engaged)Posgibls ppoginsnt Ofsanl qbylopqnk scap e Spf Eherimpeovise HPBlﬁnthé%ﬁé orre§s85si bl e
embodi menh Serfifon WRreSBIE chidiL ot ﬂge\pﬂﬁ'sea Qa4 SvitS coBdave pref3oPm; th&nd 66;
conmponent drivers 60, 67, 68, 69 and surgical guide pln 64 of the present

i nvent i orheaﬂu@rsepqmoaﬂ@ed@prf@qeéﬁl tpasepbi érimondi h@d}t\gltlmfhrftdd@4be$m| cal depth
self-lim¢tin f 92, .80a.5 .61 4b. 65a, 66a, and
AL g T R S S R TS N S o

t he root &previoe dinheherds waerdraspetDia @ ®cepewdaonnaet Othreadaitb@iy Shbut ment
screw 5. [0218] More specifically, a possible enbodi nent of the prinmary
bone dril[0169] F¥G. B¢ iid$h dnlicqush GiewfiHlstbiitd 0@ fosebldietbbdimenki Elhcengages t he
circunferential tenplate limting flange_of the prinary surgical tenplate
18 i s depiCEMEFompensiy | obthe Hﬁ%mps%@m 7¢ ﬁf)@ﬂlPFFé?Ht igfentipR WEEEM-A'¢ 1ni t | ng

bore Shaf&e fc'té?l'tﬁ@blﬂgr &@1@@1@6&114 @rl(f)loc{s écl't"@f 1@% ﬁhﬁﬁ’érrﬂﬂacﬁfne@ihe bore shafts
74 of the final osteotony 7 10/'089698PCT/ 182010/ 050456 55

cylindrical sleeve 1¢ with threads 1d to accept and allow for securing the connector screw

4 into its form.

[0190] FIG. 3d is an angled top view of one possible embodiment of the abutment
component 3 of a three-stage single-rooted implant of the improved implant 77 of the
present invention wherein are depicted an orientation marker 3g on its top surface 3h and

a beveled edge 3f to its top surface 3h.

[0191] FIG. 3e is an angled top view of one possible embodiment of the abutment
component 3 of a three-stage multi-rooted implant of the improved implant 77 of the
present invention wherein are depicted a top surface 3¢ of the abutment 3, internal side
walls 3a of the access shaft 3i for engagement with and frictional fit to the internal
connective ring 7 of the head component 2, outer perpendicular sides walls 3b for
engagement to and added frictional fit to the perpendicular internal side walls 9 of the
head component 2. This design allows for a superior anti-rotational fit while maximizes
the frictional fit between the head component 2 and the separate abutment component 3

of the three-stage embodiment of the improved implant 77 of the present invention. This



[0219] FIG 12a depicts a top view of the preparation of one possible shape
of the osteotony 73 wherein is depicted the head preparation 71, the |evel
fl oor 7l1awof2otdnsodvead preparation 71 and t he perpendi culPamriTp2090/030ispht
internal walls 71b of the head prepar&tion 71 of the osteotony. [0220] FIG
12b depicts the finished osteotony 73 at the inplant site with one possible
formof the head preparation 71 and bore shafts 74. [0221] FIG 12c depicts
one possi bl e enbodi nent of the non-threaded superior aspects |la of two root
screws 1 accurately inserted (in the conpleted bore shafts 74) in relation
to the level floor 7la (exact depth) and internal side walls 71b of the
head preparation so as to allow for the precise and intimate rel ati on of

t he superior aspect la to the head conponent 2 or head/ abut nent conponent

6. [0222]«Ehin %3\%”% Ris§ tEindi R&s 1'11%51%&15669 ?elf%flceoeﬂﬁ sROSnhEcmbasi JrR of the
head conponent hree-stage i nplant of the present invention into the

head prepé)ﬁﬁﬂ@ﬁﬂ?ﬂ%@¢Umhgﬂmﬁmemsﬁnvwﬂgmand its intimate fit to the root
screws 1 already inserted into the bore shafts 74 of the osteotony 73.
[ 0223] FHKm9ZDH(HébE@m9n@nébQMEstheﬁémbpdﬁﬂﬁmtmbmﬁmﬂm(édﬁﬂmmcmHMectors 4

secured within t b cting rin g of the head component 2 and
secur of y bRt s PR R ELG SIS e st IiB 304, O & o

depi ct s oieup@ssithl Bi@nd odiinBniamt 3elier tﬁé)hléamtof aRmpaReAt sciewb b he

t hr ee- st age |nplant of the present invention secured into the |nternal

hol | owed f8ref 81 ¢ He hrllam LdajsolfewRich s 1g ap yimmsa By cslrwang: 140225

FI G 13a1@§9@&E§eq1§@gﬁqﬁgjg;ﬂ&ﬂ@nﬁpper jaw (nmexilla) with a mssing first
nol ar tooth space 87 [0226] |G 13b depicts the primary bone drill 61

i nserted g['g dbﬂﬁﬁ’eﬁg?i fed%%ﬁ&q'vﬁ@%mfafepto&%l% @)ﬁeﬁwﬂh&ﬁut&l&w' ate 18

and enga eC|S|on surgical guid at the 1 npl ant
site. [ 02®?k1p05¢1(ti3 dﬁﬁxctedelp FtG s3eamhaab adi dmrmeddiOtdrreum@mntlel ietrivdéad

pr epar at ! lfolglrtr%ll g' (];?r dfg B)tf v Pt merﬁ scre S gtt(l) lerllgzalgg %n& h%ap bot{TB

sur gi cal
surface 3h.
[0194] FIG. 4a is top view of one possible embodiment of the surgical template
precision support insert 17 of the present invention wherein are depicted one possible
embodiment of the template access hole 17a, a possible embodiment of two securing
sleeves 21 to secure the surgical template precision support insert 17 to the surgical
template precision support platform 31, and possible embodiments of template
orientations pegs 20 to orient and secure the primary 18 and secondary 19 surgical

templates to the surgical template precision support insert 17.

[0195] FIG. 4b is a top view of one possible embodiment of a primary surgical template
18 of the present invention wherein are depicted the “head” component 2’s bone
preparation form 22 which allows for the accurate and easily reproducible preparation of
the bone to accept the insertion of the cross-sectional shape of the head component 2.
Also depicted is the circumferential template limiting flange 25 which rests on the top
surface of the surgical template precision support insert 17 and acts as well as a self-
limiting feature for the self-limiting primary bone drill 61 in order to accurately control
the depth of the osteotomy head preparation 71, the resultant level floor of the head
preparation 71a and the perpendicularly straight side walls 71b of the head preparation

71. Additionally, one possible embodiment of template securing rings 20a are depicted



WO 2010/ 089698PCT/ 1B2010/ 050456 56 [0228] FI G 13d depicts an enbodi nent of
an initial pilot hole bone drill 62 inserted into one possible enbodi nent
of the sewondawvogoear gi cal tenplate 19 which i s then pl aeeu/1TBzAMN0I0856 he

| evel of the floor 7l1a of the head pr¥®paration 71 while being engaged as
well within the precision surgical guide clanp 29. [0229] FIG 13e depicts
an enbodi nent of a secondary pilot hole bone drill 63 inserted (note that
inthe illustration there are two such drills for illustration purposes,

t hough only one is needed and woul d actually be used sequentially in each
of the access shafts 24 of the secondary surgical tenplate 19) in the sane
secondary surgical tenplate depicted. [0230] FIG 13f depicts enbodi nents
of two surgical guide pins which would both be placed into the secondary

surgical §emRkiRt EmpRie1BnERE Slnde B RREMLRLLQNS ARk a%@%h%dg@%@%ritﬁﬂ? pi | ot
bore shafts in relation to the adjacent teeth. [0231] FI'G 13g depicts an
enmbodi menturgi¢al tdmeplite A8 lonidetht surorldergplatetprésisien sippot iggt Ihserted into the
secondary surgical tenplate 19 (note that in the illustration there are two
such dri I [0396]dFIG. Uk irst toptviegnofpune posséss einhadighntorilaypeamndarysurggetied and woul d

actual ly be uentially in each of the gccess afts 24 of .the
cecondar v SRPE TR TBF R ol RS e iR R R s e o b et of
the bore wshaltihe delfilihiting tdd@iee ices shbis 24%e (He@fkektiinof tiiterot@¢ Quigiakly sur gi cal

tenplate 19 (note that in the illustration there are two such drills for
i || ust r at'Pel 2piepdsres 64 Houdh aemirare hng 2l thise daet) BisRawoen of tBebesl |y be used

sequent i alphis 14088 Bst@fioth 1 REFBE Fo BRALIBpréfhrffontSnd @ROREALY Sur gi cal
tenplate 19) for conpleting the preparation of the bore shafts 74 of the

ost eot onyingatior] g2B3jooFsa@wEn pryd the basisonliyadinltedntcopipeneanbaftodhre possi bl e
enbodi nent_ of " w nent. driver as ly.cC f an
Cpl ant oy bl 20 RS R TRARS G5 Y Rho ARG T SBRR IR Bhod men
of the rofirial sae@wvdmy¥3engaged within the self-limting feature of one
possi bl e enbodi nent of the secondary surgical tenplate 19.

[0197] FIG. 4d is an angled bottom view of one possible embodiment of the surgical

template precision support insert 17 depicted in FIG.4a wherein is depicted the bottom

surface 17b of the surgical template precision support insert 17.

[0198] FIG. 4e is an angled bottom view of one possible embodiment of the primary
surgical template 18 depicted in FIG. 4b wherein is depicted the extending

circumferential flange 23 of the primary surgical template 18.

[0199] FIG. 4f is an angled bottom view of one possible embodiment of the secondary
surgical template 19 depicted in FIG.4c wherein are depicted the underside surface of the
template limiting flange 25, the flat bottom surface 27 of the secondary surgical template
19 which acts as a depth gauge to check the depth and levelness of the floor of the head
preparation 71, and the flat perpendicular side walls 26 of the secondary surgical template
19 to check the preparation of the internal side walls 71b of the head preparation 71 of

the osteotomy.

[0200] FIG.’s 5a-5f are a series of angled top views of several possible embodiments of
fully assembled single-rooted and multi-rooted implants of the improved implant 77 of
the present invention wherein is depicted one possible embodiment of an over-denture

form abutment 28 in FIG.’s Se and 5f.

[0201] FIG.’s 5g-5k are a series of angled bottom views of the fully assembled single-

rooted and multi-rooted implants depicted in FIG.’s 5a-5f of the improved implant 77 of



[0234] FIG 15 depicts an angled top view of an enbodi nent of the driver
assenbly illustrated in FIG 14 fully engaged within the secondary surgical
t enpl at e WO 20fo/89638 14, and bel ow that, the sane surgi caCTiBIPI/BI085619
engaged within the precision guide cldnp 29 depicted in FIG 6a. The tools
descri bed above allow for the accurate insertion of the root screw
conponents 1 in all three axes and the relation of these conponents to WO
2010/ 089698PCT/ 1B2010/ 050456 57 the head conponent 2 or head/ abut nent
conponent 6 accurately in all three axes within the osteotony 73 and in
relation to the adjacent teeth. [0235] FIG 16 is an angled top and side
vi ew of one possi bl e enbodi mnent of the precision surgical guide clanmp 29
illustrating a free-end saddl e situation for the inplant site wherein are
depi ct ed IfieasHEH Giahe hRIR ARvEnIRINGFASLR Are PR anRk @hpR ML RIpdsBBRr t€d i nto
the precision surgical guide clanp 29 with one possi bl e enbodi nent of a
head cl angff@@nes iamireance betivaen fhe eonbisercws édependimgemitr difforenhdinfensignednol ar

m ssi ng H%95Q]5q3£g€5 3&&§h§£-a£0236 HG 17a is an angled top view of a
vertical Stackrn th d .

€ dSSC . .
g o e comnmponent’s of One possi bl e enbodi nent of a

t hr ee- st j t of the jnproved nulti-root inplant.77 specifically
tost gned PeoRGERh Bin atded SRR Fe Ty Sike BT Er R b RER: of 1 no
over - dentpredsic®RIgIChll UG ASHEHDI ¥ BO PR Mvedifornhatdéng@ra@sentiodthvent i on.
Al so depicted are possi bl e epbodi nents of the over-denture abutnent

conponent &8 1ihe favdipne uiesusipng e delydesitpn dguegic! kmpideel&adddy a

cut -out chappelimgBR dildMHeAGn AAWPiclelIwhpadie ARt BhERDbEMH: atQRGbiche
nmesi o-di stal axis of the over-denture abutnent 28. Further depicted is one

possi bl e Garbpléadedd, of cnbediheridf dorpohaed ingral wolsr3dorithsity mvehednponent s 1,
connect or I abu Nt _.SCcrl: 5,..and. a | ockj faature 7 f the
over - denciPa-aang e PMSERTouRpL AN e R e ARCI QR B Re LRl o

det ai | bedieyan r2dkherdt bGhe kufgidabteapl g asioh eupportghatfoirma1\wad titk ealterst acki ng

of the conponents of one possi bl e enbodi nent_ of .the i nproved [ ti-root
i npl ant  7°¥ -Qb@@iafﬁ QI9epicige 43 bR stpst-Beant elepent Hevhich eqnpe %ﬁocfﬁe E?rrgfgle%ssi bl e

enbodi mencgfal fiild 38 Bh@whrhlcofthink tR&AEN Bﬁl‘l\{oiﬁ%i 8h8 &fRfs *RnAUEK dent ur e
(instead of an over-denture bar clip) to allow for the secure attachment of

a full dehe sireicelgemplates dBrad &Y atih¢ implanisite prdothe attachmepf oftthgevasioss ent
i nvention i i I i I t i i ng | oaded
buttons 6%t W%Q%gﬁ??géggd%ﬁ%g%ggﬁgO?ﬁw§$%%$ﬂpg@§ﬁbgg@ﬁ%ﬁgmiﬁi_Out surface

28c of t - t.ure abut ment 28 and e e |l correspondi ng
concave. SapYENTG BB Bolrh TE0et B R TS e R AP by SR LSRR o o
bal | cl i pp&dibicrhbotiitenouededetitble @araphidade 80 oPde pfd238hvehitiéa wh&einsir@an angl ed

top view of one possible overdenture connecting assenbly enbodi nent for
connect i Pmﬂdttb‘fﬁlémag_s%rv Eﬁﬁé@%@m g Cl{f&%ﬁﬁtﬁ_ﬁﬁﬁﬂ%ﬁ Napgogdl ATy ed
i mpl ant  74mef308 1 pRABG A NBI0c0berhdiRi TR 3§ Port MR 3O A8 iddh@ariaiees for the

within the perpendicular support member 30d to allow for the unencumbered rotation of

the primary bone drill within the precision surgical guide clamp.

[0204] FIG.7a is an angled top and front view of one possible embodiment of a free-
standing precision surgical guide clamp 38 of the present invention wherein are depicted
precision attachment elements 39a designed to allow this embodiment’s superstructure to
remain above the level of the teeth so that the teeth adjacent to the implant site to do not
interfere with the placement of the surgical templates in close proximity to the surface of
the implant site. An inner frame 47 which swivels and twists on a swivel ball joint 42 is
also depicted as well as one possible embodiment of clamping elements 41 to with
flexible clamp arms 40 to secure the free-standing precision surgical guide clamp 38 to

the vestibules of the jawbones within the mouth. An outer frame 48 is also depicted to



WD 2010/ 089698PCT/ 1B2010/ 050456 58 overdenture assenbly. As can be seen in
the figure, overdenture connecting assenbly conponents, 76, 79 , 80 and 81
may engagwowntonispeoBhe over-denture abutnments 28 of the ipapnBuadoioasd ants 77
of the present invention in order to®llow for a fixed full arch support
for a renovable full denture in an edentul ous patient. Al so depicted is the
rotating head 81 which allows for the connection of nmultiple inplants that
are not nonparallel along their rotational axes. Depicted as well is an
enbodi mrent of |ength adjustnent features 80a (a | ocking screw) and nultiple
shafts 80c (for the set screw 80a to engage) along the top surface of the
smal | er dianeter sliding cross-nenber 80b which intinmately slides into the
internal shaft of the larger dianmeter cross-nenber 80d. Also illustrated is
one possiHhieh SRLANHIE 'ﬂ{e &imﬁlﬁg IRRES 46! £ tand $hel ifndMM AR HUPVRCES- T WO
cross-nenmbers 80 and allows for the adjusting their angle to each other.

The hi ngestaldggamiecisiesanmpicyl gp@lewlantp 38.s center rotating hinge 79a al so
contains two swiveling features 79b on either side of the hinge el enent 79
whi ch al [[0@031HIG. b indflost: mmmlargcf:d vibe oAagkwtodimcht dalsegméemn obfhetitve-

Cross-ne rs 80, .useful.in r tin | ant hat sit.at |ffe nt heights
T Che | s P Io1 et okl M AR RDRING B Pl Bt B ¢ o

possi bl e gedicion mhﬁleﬁfeléd&ﬁltscmnﬁﬁtthd‘@x&iﬁsﬂﬁblk)}hg(h@[ﬁpﬂmentS 76, 79, and 80
depicted in FIG 18 wherein are depicted a hinge el enent assenbly 79 whose

center roDROGTIUQ)70GE 168FicH bfRdperhifosable RAMEEncALstol elagipetsl a@tracmﬁér@gl on of
the two adj ustable | ength cross-nenbers 80 attached to it

cr oss- menivets (Bg-shade arcisimenrgic] endarlewals digickiddnF164s Fa fﬂwi ?lbt ched
concavi ti §her8 aPé@pfcth&%‘bgsﬁﬁg émggdlfngﬁts BP%&E%%%%% Bfwﬁ}hﬁatl ocki ng

features 78 of the over-denture connecting ass conponent /6 into these
not ches twclrogksciewsidd Oplahweatelbf@@zt@ﬂrlglﬁ¢©vs&&@td)Cﬂeatsanﬂméwqhnttbp vi ew of one

possi bl e enmbodi f l.e cr rvvlt tin eads 81
Bt ached BB T 4 o DhiE Guspi 08 BetiB Bl bl Bt 7 BulEherer
section Shibuphiekif-sihiigiesact&k BolkeBb h@b liavweat a;eda)ﬂeerndgébadftthqfawbh@ bidsvger

di anet er cross menber 80d which allows for adjusting the over-all |ength of

the crossiORBRIEHOEY MopRerEiedHalion of thepretlaring %reﬁé@gﬁwgecab%%‘f #BRAts of the
l'ocki ng fgalwempBlasiset screw) and notched shafts 80c for the engagenent
of the set screw 80a within them WO 2010/089698PCT/1B2010/ 050456 59 [0241]

FIG 19d [b ?]ewﬁﬁ idth Jnggd‘{iﬁé(ﬁéi\fl’sféc}eocgem@' Ve? BPGRY é]fal% eﬁlfbongfenpéyft S 84 of

one p035|b I ment re conne I'ng assenbly conponent
76 that ahtsmgtahbmpbkﬂnSQmOmsmmomHmmelﬂ@nggnéwﬂhmMHtmn@ﬂﬂeads 81 of the
connect or ars | oor .85 of t ti assenbl y conponent
7or L v gy ok Pkl Sl Rteian Stnmd SRR st S Donnt 6.
short Corhﬁeéiitlloﬂg/hlaﬁﬁn &6 dépibie € Podshl@embdiiragitabf thaplatfofm pheisannect i ng
assenbly conmponent 76)_and whi ch |nt|nately fits intg the cut-out 28a of
the over - e cleBsintintas deHipe e fbogmsat ¢file srewdngntleqvadRang giding

lock 50 to secure the surgical template precision support insert into the surgical template

precision support platform.

[0208] FIG. 8b is a front view of one possible embodiment of the securing bar 55 that
can be dropped down to secure the precision attachment elements 39 and 39a of the
precision surgical guide clamps 29 and 38 at on specific location along their ratcheted
internal rails 35 wherein are depicted as well the locking push button spring element 37

and counter springs 56 placed on the underside two ends of the securing bar S5.

[0209] FIG. 8c is an angled front view of two possible embodiments of precision
attachment elements 39 and 39a of the precision surgical guide clamps 29 and 38 of the

present invention wherein are depicted possible embodiments of the center cut-out 52a of



[0242] FIG 19e is a close-up top view of another possible enbodi nent of
the connecting assenbly conponent 76 illustrating a shorter |ength integral
connect i nyohlzaro/B86980 fit a shorter nesio-distal |ength maruB2meoedossenpl ant
overdenture abutnment conponent 28. [(843] FIG 20a is a front view of one
possi bl e enbodi rent of a vertical stacking of a two stage over-denture
head/ abut nent 6a into which is inserted two separate over-denture bal
clips. Also depicted are the ball segnent 89a, the neck segnment 89b the
screw shank 89c and the threaded screw segnent 89d of the over-denture bal
clip 89. [0244] FIG 20b is a front view of one possible enbodi rent of a
vertical stacking of a three stage configuration wherein are depicted
possi bl e enbodi ments of a separate head conponent 2, an abutnent conponent

3 and twohSRPRArALR tlEbVﬁrE&iﬁBﬁ WL hR@hd el&ﬁén@§39‘3§1d 3] %§Jh f'ft' A8d sR@CntsieR front
vi ew of anot her possible enbodi nent of a vertical stacking of a ?hree st age

conf i gur ah¢ oxcheiedrieticmabiads 3 pf bt edppoiss piscisicasbigiiaherids clompa2® epbd&t e head
conponent 2, an over-denture abutnment 28, two abutnment screws 5, and a one
pi ece ovdP2tejKlGr 6ddm1tilo® 1!11a¢ﬂlarg¢d yieﬁfrtmn@h drpdddi fnqnt eérepastive 881 [ 0246] The

foregoin descrl tion.of h | as_been

br caont e Por B AP R PotoR8 S ST I FRG R heRTE ot

i nt ended 40 dfficieX pauibld dhebodiménds il (A intdrig vieé&Itei DO rdile SBhewpnacihse form

di sclosed. It shoul d be appreciated by persons skilled in_the art that nmany

modi i catiP6FY posiening il%ﬁges éﬁﬁ@ﬁpmﬁl%haétadaﬁ%m glewmeniy g 2pd PH Attt s are

possi bl e fehiytek gﬁ@w @(gr tﬁ@@ccﬁg%vﬁosftfoﬁﬁl@'aﬁg secduting 8f thE Q@I’gfcfaptéﬁplzﬁ£ 18&nginder st ood
that the appended clainms are intended to cover Such nodi fications and

changes ab ¢val thewinphinisitche true spirit of the |nvent|on. WO

2010/ 089698PCT/ 1B2010/ 050456 60 CLAI M5
[0211] FIG. 9a is an angled close-up side view of an embodiment of a segment of the

precision surgical guide clamp 28 depicted in FIG. 6a of the present invention wherein
are depicted the notched segments 36 of the ratcheted internal rails 35, the precision
attachment elements 39, the clamp head 30 and the platform precision adjustment

element.

[0212] FIG. 9b is an even closer-up angled side view of an embodiment of a segment of
the precision surgical guide clamp 29 depicted in FIG. 6a wherein are depicted the

underside of the securing bar 55 as well as the ratcheted internal rail 35.

[0213] FIG. 9c is an angled close-up view from the top perspective of an embodiment of
a different segment of the precision surgical guide clamp 29 depicted in FIG. 6a wherein
is depicted one possible embodiment of the swivel ball joint 33 and the attachment

element 33a.

[0214] FIG. 10a is an angled close-up view from the side perspective of an embodiment
of a segment of the surgical template precision support platform 31 and more specifically
of the platform precision adjustment element 51 depicted in FIG. 8a wherein are depicted
the locking element 37a of the locking push button spring loaded element 37 inserted
within the external housing 51a of the platform precision adjustment element 51. Also
depicted are possible embodiments of the securing sleeve 49, the sliding lock 50 and its

handle 50a.

[0215] FIG. 10b illustrates an angled top view of the assembly (from left to right) of an

embodiment of the parts needed to assemble the platform precision adjustment element



What is clainmed is: 1. A nodular design two stage multi-root dental

i npl ant system conprising: nultiple detachable and nodul ar stages which
are pl acesoentoss@dusl y, including a first stage incl udiPag/IB210/H0348 r oot
screw conponents, and a second stage 3ncl udi ng a head/ abut nent stage, where
said head and said abutnent conponents are integrated. 2. The nodul ar

desi gn dental inplant systemof claiml, wherein said head conponent and
sai d abut ment conponent are configured as separate stages. 3. The nodul ar
design dental inplant systemof claim1, conprising nultiple cylindrical
root screws that are placed endosseously, said screws providing a splinting
ef fect when coupled with said second stage. 4. The nodul ar desi gn dent al

i npl ant system of claim 1, wherein said head/ abut nent stage includes side

val I's that; £OMQNFAE. S B h@ YR wRlreihf dfe?ﬁc‘(é&‘th& SxLRgI AL 3hatRot formof a
selected tooth type, and conformto the natural differencés in root form of

t hese di f¥hkickmstinseytpéthedpllaveiag hosstble ¢rabddemets of the insero@ropimpondnts: bgo upper
and/ or | ower | aws. The ul ar desi dent.al i I of clai.m, wherein
o hend S e F7w IR S MRAN bTecR AP AIE ol TR Bl bRl . 101 °1
at t achnmenwitiothe toétiplicitstof Aolds siecidrdsigt afyds outebwallsldfehd@derhairhonzihg bndst age

dental inplants of claim2, wherein the separate abutnent stage "sinks"
into the %Poanr@wtﬁé@agh ﬁ}ealgt@,engar%éﬁ@gﬁteaﬁ PEI 1Y REBBAEALAE o be seat ed
bel ow t hepgdigish atachReBerintd 398andO8 'wiAdark QWREurhiRWRPARSs of/ the The nodul ar
design dental inplant systemof claim1, wherein the dinmensions and/or

pl acenentPregities syrgisal gyidecdappsX? andi3g. sedntdr spreades platest tewhi¢hsarpar al | el or
of fset frg ﬁ%cﬁ dé}'se f ﬁﬁ'g-é &1 e %ﬁ'ﬂl 086 i1 R&: th!n? fg{.or otherw se
angled to gké:" ea dgfpne (%'gfgﬁg. g .laﬁé n%éhfars edign dent al i mpl ant
syst em oflocltiag pash,butheseing 1saicd chead:-3hirther ric Bhlab@tdnsnahhnitmi int 0 t wo
stages, and said head conpopent is adapted allow the intimate fit of
Sar o abut HERE L BHEERS ST PUICL B sepa LBt S e Hefr enre e Widin

the external housing 51a and allow for the multiple projections 57a to “pop out”.

[0216] FIG. 10c is a close-up top view of an embodiment of the middle parts of the

platform precision adjustment element 51 depicted in FIG. 10b wherein are depicted

possible embodiments of a multiplicity of counter springs 58 located along the external

surfaces of the expansion plates 57 which are located in positions within the external

housing 51a to maintain the multiple projections 57a within the external housing as long

as the locking push button spring loaded element 37 is not depressed inward (engaged).

[0217] FIG.’s 11a-11k are a series of top views of possible embodiments of the self-
limiting bone drills 59, 61, 62, 63,65, and 66; component drivers 60, 67, 68, 69 and
surgical guide pin 64 of the present invention wherein are depicted possible embodiments
of the vertical depth self-limiting features 59a, 60a, 61a, 62a, 63a, 64a, 64b, 65a, 66a,
and 70a. Also depicted are possible embodiments of the bone fixation screw 46, the root

screw component carrier 70, a screw connector, and an abutment screw 5.

[0218] More specifically, a possible embodiment of the primary bone drill 61 with its
unique self-limiting feature 61a which engages the circumferential template limiting
flange of the primary surgical template 18 is depicted, as well as one possible
embodiment of the self-limiting bore shaft finishing bone drill 66 for the final shaping of
the bore shafts 74 of the final osteotomy 73.



WO 2010/ 089698PCT/ 1B2010/ 050456 61 9. The nodul ar design dental inplant
systemof claim1l, wherein said head and/or said abut nent conponents

i ncl ude mvonotugseeses and ridges on the external surfac@sTiB20aoveivlEs
enhanced retention and/ or bone adhesi®n. 10. The nodul ar design dental

i npl ant system of claim2, wherein said head stage includes hol |l owed out
internal anti-rotational rings and internal projecting rings, thereby
enabling said abutnment stage to be coupled to said head stage with
anti-rotational features. 11. The nodul ar design dental inplant system of
claim1l1, wherein said first stage and said second stage can be intimately
fitted and attached into each other via fitted sleeves and collars to

m nimze m cro-gappi hg between said stages. 12. The nodul ar desi gn denta

i npl ant sy erp1ef, 184 &kl 1 opMi&k et ﬂletp?éi‘)afa%h BB fdsibleRBagiREARNT sm i ncl udes
i nternal threaded screM/retalnlng onponents to provide tight sealing. 13.

The nodul Q&teomy 'Q?nwugnma$ dé¢mgsechithe hs%mrewﬁr@fon(ﬂlaihmlqvel flogrtMarof derprd si ng an
adj ust abl e over dantune. bar assenbly.mth adl usiahbe daoking teatur es,

adapt ed ﬂ%q?“%mmnto onen pr oxi ma
ar eas forTn&hhemﬁﬁﬁmnpn of nultlple rotatable and adjustable length

over-denture bar conponents. 14. The nulti-stage nmulti-root inplant of

claim 1, [02QFTICH 12b Eejsies tedthishel bipbiBmSTRAl akemPMEN sitdenthlse patditae hment

el enent s. ,
form of the head preparation 71 and bore shafts 74.

[0221] FIG. 12¢ depicts one possible embodiment of the non-threaded superior aspects
la of two root screws 1 accurately inserted (in the completed bore shafts 74) in relation to
the level floor 71a (exact depth) and internal side walls 71b of the head preparation so as
to allow for the precise and intimate relation of the superior aspect 1a to the head

component 2 or head/abutment component 6.

[0222] FIG. 12d depicts the insertion of one possible embodiment of the head
component 2 of a three-stage implant of the present invention into the head preparation
71 of the osteotomy 73 and its intimate fit to the root screws 1 already inserted into the

bore shafts 74 of the osteotomy 73.

[0223] FIG. 12e depicts one possible embodiment of two screw connectors 4 secured
within the internal connecting ring 7 of the head component 2 and securely connecting

the head 2 to the root screws 1.

[0224] FIG. 12f depicts one possible embodiment of the abutment component 3 of the
three-stage implant of the present invention secured into the internal hollowed form of

the head component 2 via two abutment screws 5.

[0225] FIG. 13a depicts a segment of the upper jaw (maxilla) with a missing first molar
tooth space 87.

[0226] FIG. 13b depicts the primary bone drill 61 inserted into one possible embodiment
of the primary surgical template 18 and engaged within the precision surgical guide

clamp 29 at the implant site.

[0227] FIG. 13c depicts an embodiment of the completed head preparation 71 at the
implant site prepared by utilizing the primary surgical template 18 of FIG. 13b.



15. The nmulti-stage nmulti-root inplant of claim2, to which are secured a
uni fied overdenture nmulti-attachnment elenent. 16. A nodul ar design two

st age si ngbeoroaspesdent al i npl ant system conprising: twecCiaBzaeiuss and
nodul ar stages which are placed endos®eously, said first stage including a
singl e screw conponent, and said second stage including a head/abut nent
stage, wherein said head/ abutnent stage integrates a head conponent and an
abut ment conponent. WD 2010/ 089698PCT/ 1B2010/ 050456 62 17. The nodul ar
design dental inplant of claim 16, wherein said head/ abut nent stage

i ncl udes a single connecting hole for the secure attachnent of the first
and second stages. 18. The nodul ar design dental inplant system of claim
16, wherein said head conponent and said abutnment conponent are configured

as separ gheo8j tlﬁlﬂﬁisd ddflets TR emBRdRLAr ordR $hiAR p@l%ﬂlﬁ@}& bbiRIrANG2 BySt-gmOf claim
16 wherein the single root screw stage attaches to an anatomcally nore

correct atmeeqomble habddigreagd tlﬁ@)secmﬂaerﬂumgwdéﬂmdhtellﬂmlmhls then@Macedhe nodul ar
desi gn decpt anI o't le\g‘eqtof ﬁ]%%foop)ﬂ) tctileahead pre ara%o HE ge b 1nn%n a c(i)as walt " EW
Ty Cor éad stage for posSt

st age attaches to an anatom ca nor e Frect posterior
mol ar |anﬁMhsmmhaﬁﬁmihﬁgﬁﬂ%deﬂampmabone vol ume wi dth of the edentul ous
I npl ant site does not allow for the placenent of nultiple root screw

conponent[9229] FIG. 13e depicts an embodiment of a secondary pilot hole bone drill 63 inserted
(note that in the illustration there are two such drills for illustration purposes, though only
one is needed and would actually be used sequentially in each of the access shafts 24 of

the secondary surgical template 19) in the same secondary surgical template depicted.

[0230] FIG. 13f depicts embodiments of two surgical guide pins which would both be
placed into the secondary surgical template 19 to check the angulations and position of

the pilot bore shafts in relation to the adjacent teeth.

[0231] FIG. 13g depicts an embodiment of the final depth bore shaft bone drill 65
inserted into the secondary surgical template 19 (note that in the illustration there are two
such drills for illustration purposes, though only one is needed and would actually be

used sequentially in each of the access shafts 24 of the secondary surgical template 19).

[0232] FIG. 13h depicts an embodiment of the bore shaft finishing bone drill 66 inserted
into the secondary surgical template 19 (note that in the illustration there are two such
drills for illustration purposes, though only one is needed and would actually be used
sequentially in each of the access shafts 24 of the secondary surgical template 19) for

completing the preparation of the bore shafts 74 of the osteotomy 73.

[0233] FIG. 14 is a close-up angled top view of one possible embodiment of a “root
screw” component driver assembly composed of an implant carrier 70 and a slow speed
driver 67, and one possible embodiment of the root screws 1 engaged within the self-

limiting feature of one possible embodiment of the secondary surgical template 19.

[0234] FIG. 15 depicts an angled top view of an embodiment of the driver assembly
illustrated in FIG. 14 fully engaged within the secondary surgical template 19 of FIG.
14, and below that, the same surgical template 19 engaged within the precision guide
clamp 29 depicted in FIG. 6a. The tools described above allow for the accurate insertion

of the root screw components 1 in all three axes and the relation of these components to



21. An inplanting apparatus for inplenenting the preparation of the
osteotony and pl acenent within the osteotony of nodul ar design nulti-stage
dent al i mpbDantgIe®ai d apparat us conpri sing surgical tenpCatBmiandd4sur gi cal
clanps. 22. The apparatus of claim 2Iwherein said surgical tenplates
include self-limting dental inplant drills, inplant guide pins, and

i npl ant conponent drivers, said drills, pins and drivers designed to be
used in conjunction with said surgical tenplates and said surgical clanps.
23. The apparatus of claim 21 wherein said surgical clanps include a

preci sion adjustable clanmping device adapted to clanp directly into the
concave undercuts of the gingival vestibules of the oral cavity, thereby
enabling a tenporary rigid fixation of said clanp in said vestibules. 24.

The appar@t H&gQhompbAidin 23 hWRhR ke nd BbipHehs £&Rlirafl @RH hReAkRAL@ig fixation
screws for additional fixation of the surgical clanp at the inplant site.

25. The appastentomydB and mindlagon tatherdipgens@ed. sur gi cal cl anps incl ude a
preci sion adjustabl e clanpi ng device adapted to clanp directly to at | east
one t oot H023pHE&n 16 tispant dngleidrpy @k sid tiew of WO ROLDICE8HOIBRETH1IIBR010/ 050456 63

26. A f i ol er i - : dj bl
20 R TSR HEr bERSRIRY FEA0 DS 2 ©

assenbl y dJileyHeetimgredpiticp i sadicts tanipl e preisicaenppireplb@srncINpeiRatifot hat can
be fitted into multiple stage 1 nplants so that said assenblg can Ssecure a
full dentf Brerision suireheydeclam e one possible embodiment of a head clamp 30

clamped to two premolar teeth anterior to the first molar missing tooth implant site 87.

[0236] FIG. 17a is an angled top view of a vertical stacking of the components of one
possible embodiment of a three-stage implant of the improved multi-root implant 77
specifically designed to support an over-denture and one possible embodiment of the
over-denture connecting assembly component 76 of the present invention. Also depicted
are possible embodiments of the over-denture abutment component 28 with cut-outs 28a
on its mesial and distal aspects and a cut-out channel 28b running down its middle and
oriented along the mesio-distal axis of the over-denture abutment 28. Further depicted is
one possible embodiment of the head component 2, two root screw components 1,
connector screws 4, abutment screws 5, and a locking feature 78 of the over-denture

connecting assembly 76 which will be described in greater detail below.

[0237] FIG. 17b is an angled top view of a vertical stacking of the components of one
possible embodiment of the improved multi-root implant 77 specifically designed to
accept the insertion of one possible embodiment of a double ball clip attachment design
87 for an overdenture (instead of an over-denture bar clip) to allow for the secure
attachment of a full denture to the improved multi-root implant 77 of the present
invention. Also depicted is a locking element 88 with two spring loaded buttons on two
of its side aspects in order to engage the cut-out surface 28¢ of the over-denture abutment
28 and engage as well corresponding concave shafts in said cut-out 28c¢ in order to

securely lock the double ball clip 87 into the over-denture abutment 28.

[0238] FIG. 18 is an angled top view of one possible overdenture connecting assembly
embodiment for connecting multiple assembly components, using the multi-root

improved implant 77 of an embodiment of the present invention as the anchors for the



27. The system of claim 26, wherein said nultiple stages include a head
stage and an abut nent stage being separated into two stages. 28. Apparatus
for the iweeantuwmsmosf i nproved anatom cally corrected demCaliB2orpbiontes,
conprising: a root conponent; and a h¥ad/ abut nent conponent, wherein said
root conponent being inserted into the jawbone using precision surgical
guide tools in conbination with self-limting surgical tenplates and a
preci sion adjustable clanmping device. 29. The apparatus of claim 28
wherei n the head/ abut ment conponent is conprised of a separate head
conponent of various geonetrical cross-sectional profiles and a separate
correspondi ng abut nent conponent of various cross-sectional profiles. 30.
The apparatus of claim 28, wherein said root conponent is adapted to be

inserted RtRnfuRCLANAYL Vs & RXABGE 1n9ﬁ@1@§fre \{)‘%zElfd'eﬁtﬁfe QERIBnYLLhinBly2 bore
shaft(s) when utlllzed in conjunction with a self-limting "root screw

driver, swnmpeaents6d7% ok and Sdporyengagsanitiie theawyar-dingiry abmmentﬁ 28 whthe| y

coupl ed Lo hv%drllea aéltas‘t%'t %tprecsglil 10\96%ﬁon r%li?r to Qﬁov@‘ ?(pr rfa xeg%ul?frcﬁl ai m 28,
wherein sard rootP nponent *I NC udes I 00t WS, €rein said

r oot screM@p@wﬁn&p&h@hﬁdﬂhngemhﬁﬁnmnb&xmﬂmﬂIhﬁadlahuﬁmmmkd&amponent SO

that said s et vi des e ded jnplant to bone interface so
that the rP@@ %ﬂﬁ% ?h@ﬁ]%fgf the C@“@B%ﬁ%nﬁa‘élﬂpfﬁgg‘l’ﬁﬂﬁ e it pof y

assenbl edndr ARl ABhe SelreAGtibhab s AVEAAE ddWell B af CHPOMIANALLf ledes The appar at us
of claim28, wherein said root conponent is nodified to provide a selected

f or m whi cidliussnensfeairese8ar(slooking sermgend mohmlashelis 80q Eor thhsat serp 8Paot

Cr enc mont P et M8 B7edh 6Tyt 6bs s 2gh 4R -Almber SRR 201

intimately slides into the internal shaft of the larger diameter cross-member 80d. Also
illustrated is one possible embodiment of the hinge element 79 is which connects two
cross-members 80 and allows for the adjusting their angle to each other. The hinge
element assembly 79 with its center rotating hinge 79a also contains two swiveling
features 79b on either side of the hinge element 79 which allow for the adjustment of the
angled vertical axis of the cross-members 80, useful in relating implants that sit at

different heights in the jawbone.

[0239] FIG. 19a and 19b are a close-up top view of two possible embodiments of the
connecting assembly components 76, 79, and 80 depicted in FIG. 18 wherein are
depicted a hinge element assembly 79 whose center rotating hinge 79a allows for a
change in the angular relation of the two adjustable length cross-members 80 attached to
it . The cross-members 80 have attached to them rotating heads 81 with notched
concavities on their top surfaces 82 for the engagement of the locking features 78 of the

over-denture connecting assembly component 76 into these notches to lock it in place.

[0240] FIG. 19c is a close-up top view of one possible embodiment of a single cross-
member with two rotating heads 81 attached to it and which also depicts the smaller
diameter cross-member section 81b which slides into the hollowed center shaft of the
larger diameter cross-member 80d which allows for adjusting the over-all length of the
cross-member 80. Additionally, depicted are possible embodiments of the locking
features 80a (set screw) and notched shafts 80c for the engagement of the set screw 80a

within them.



33. The apparatus of claim?29, wherein said head conponent is adapted to be
pl aced in the bone, and has an internal extensive hollowed out area
enconpasswogon/dsesoge percent age of the inner surface areaTaB2Eedi4sead
conponent, thereby providing for far Yreater frictional fit, enhanced
anti-rotational function, and a wider and nore uniformdistribution of the
forces of mastication over the entire structure of the inplant. 34. The
apparatus of claim 33, wherein said abutnent conponent is adapted to be
coupled by its insertion within a "basket” formw thin said hollowed out
area of said head conmponent, so that the frictional surface area of said
coupling is maxi m zed, thereby mnimzing the m cro-spaces and rotational
space between the conmponents. 35. The apparatus of claim28, wherein said
head/ ab_‘“[@@ﬂli] UMY c16QY thF %&Wfﬁ{o@sﬁﬁl@éﬁ%%n&ﬁts%@@ﬁ%% §f bmpey fixation
of the inplant, thereby allowi ng for i nmediate | oadi ng of the inplant
subst ant i istihlegmbofiencn] pfethe pvarklentyrd gpansctingpssamblyproopedentd6 thggllowhe
appar at us; of, ¢l ai.m 2 er.ei,.n_sal d_hea t nent. .conpopent,. i.ncl udes an
cntor o ae L kel e AR AL ARG AR TR RRRORE i 0% o bl o
to said riat 8§onmerenidcaig akbrablgRympoenené,ilimgtihheurnebdeheaits 8blkhe oot
conmponent to be threaded throygh the retention s .of said head
conponent SOMBHEH A PR o PSRy ing E%&O Jaﬁgqhgﬁ PRI GE eat er

di amet er hhashnkOho RE@HHIY mpeBt T ahd @16 3¢l £AAD PRERLO the Bift-oul Dga ePPaAr at us
of claim 28, wherein said surgical guide tool is adapted to enable precise
dept h drith¢ pyg-deeeer dhiutaent gomperienedS of theprsbahdiveripwece pl an, so that the
root bore hole drilled is optimzed within the target bone area. 38. The
appar at usl08#21d71&1. APe B a algrerupitop sigivadl soethérqmbsiglaicadodiowht ¢fshaetameaingt o

enabl e preci drillingaccardn 0, a.three dimensi onal .SO0 that the
oo porera brbieRE ERRORE bR Kol Bl TR AR o PR 8T, Gt 1 on

of the vashbnashssiciiapednfidadilabodtimplancorpnent sbushéhicomphent 28.get bone
area. 39. The apparatus of claim 28, wherein said precision adjustable
cl anpi ng [de¥8daG. 20adaptat vie Mablpessasl tisbabimeniygta vefiRel $&kihidfhi ng into a
target bone area, so that the root bore hole drilled is optimzed within

t he t ar getvorbise ox¢redentusg hepd@Palmsinhép e/ Whish isApserigd OF 0 8PBBEPTTF-1B2010/ 050456

denture ball clips. Also depicted are the ball segment 89a, the neck segment 89b the
screw shank 89c¢ and the threaded screw segment 89d of the over-denture ball clip 89.

[0244] FIG. 20b is a front view of one possible embodiment of a vertical stacking of a
three stage configuration wherein are depicted possible embodiments of a separate head

component 2, an abutment component 3 and two separate overdenture ball clips 89.

[0245] FIG. 20c is a front view of another possible embodiment of a vertical stacking of
a three stage configuration wherein are depicted possible embodiments of a separate head
component 2, an over-denture abutment 28, two abutment screws 5, and a one piece over-

denture double ball clip 87 and locking element 88.

[0246] The foregoing description of the embodiments of the invention has been presented
for the purposes of illustration and description. It is not intended to be exhaustive or to
limit the invention to the precise form disclosed. It should be appreciated by persons
skilled in the art that many modifications, variations, substitutions, changes, and
equivalents are possible in light of the above teaching. It is, therefore, to be understood
that the appended claims are intended to cover all such modifications and changes as fall

within the true spirit of the invention.



65 bei ng usabl e whether the patient has adjacent support teeth or has no
adj acent support teeth. 40. The apparatus of claim28, further conprising
| ocki ng fwet2oreas9ds® secure the surgical tenplates to theCpnBuileHIvASe
adj ust abl e cl anpi ng device at the tar@et bone area. 41. The apparatus of
claim 28, wherein is incorporated | ocking features that secure the surgical
tenpl ate support platformof the surgical clanp in a fixed position at the
target bone area. 42. The apparatus of claim 28, wherein the self-limting
depth control features of all the surgical bone drills, guide pins, and
conponent drivers are adapted so as to be used in conjunction with the
self-limting design features of the surgical tenplates secured into a
surgical guide clanp at the target bone area. 43. The apparatus of claim
28, wherein the surgical guide clangjhpgr porates features that allow for
the easy and accurate repositioning of the surgical tenplates over another
target bowg.aLedindy;te the surgical guide clanp remains clanped over the
initial target one area. 44. The apparatus of claim 28, wherein the
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multiple detachable and modular stages which are placed endosseously, including a

first stage including multiple root screw components, and a second stage including a

head/abutment stage, where said head and said abutment components are integrated.

2. The modular design dental implant system of claim 1, wherein said head

component and said abutment component are configured as separate stages.

3. The modular design dental implant system of claim 1, comprising multiple
cylindrical root screws that are placed endosseously, said screws providing a splinting

effect when coupled with said second stage.

4. The modular design dental implant system of claim 1, wherein said head/abutment
stage includes side walls that conform at the level of the cervix to the natural root
form of a selected tooth type, and conform to the natural differences in root form of

these different types of teeth at the level of the cervix of the upper and/or lower jaws.

5. The modular design dental implant of claim1, wherein said head/abutment stage
includes multiple connecting holes for the secure attachment of the first and second

stages.

6..The modular multi-stage dental implants of claim 2, wherein the separate abutment
stage “sinks” into the separate “head” stage, thereby allowing the abutment to be

seated below the crestal height of the upper and lower jawbones.

7. The modular design dental implant system of claim 1, wherein the dimensions
and/or placement directions of each of said multiple root screws is parallel or offset
from each other, and/or may be attached in parallel and/or otherwise angled to the

“head/abutment” stage.

8. The modular design dental implant system of claim 1, wherein said head-abutment
stage is split into two stages, and said head component is adapted to allow the

intimate fit of said abutment component within said second stage.
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9. The modular design dental implant system of claim 1, wherein said head and/or
said abutment components include micro-grooves and ridges on the external surfaces

to enable enhanced retention and/or bone adhesion.

10. The modular design dental implant system of claim 2, wherein said head stage
includes hollowed out internal anti-rotational rings and internal projecting rings,
thereby enabling said abutment stage to be coupled to said head stage with anti-

rotational features.

11. The modular design dental implant system of claim 1, wherein said first stage and
said second stage can be intimately fitted and attached into each other via fitted

sleeves and collars to minimize micro-gapping between said stages.

12. The modular design dental implant system of claim 11, wherein the intimate
fitting mechanism includes internal threaded screw retaining components to provide

tight sealing.

13. The modular design dental implant system of claim 1, further comprising an
adjustable over-denture bar assembly with adjustable locking features, adapted to fit
into multiple abutment components that have cut out proximal areas for the insertion

of multiple rotatable and adjustable length over-denture bar components.

14. The multi-stage multi-root implant of claim 1, to which are secured multiple

separate over-denture attachment elements.

15. The multi-stage multi-root implant of claim 2, to which are secured a unified

overdenture multi-attachment element.

16. A modular design two stage single root dental implant system, comprising:

two detachable and modular stages which are placed endosseously, said first stage
including a single screw component, and said second stage including a head/abutment
stage, wherein said head/abutment stage integrates a head component and an

abutment component.
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17. The modular design dental implant of claim 16, wherein said head/abutment stage
includes a single connecting hole for the secure attachment of the first and second

stages.

18. The modular design dental implant system of claim 16, wherein said head

component and said abutment component are configured as separate stages.

19. The modular design dental implant system of claim 16 wherein the single root
screw stage attaches to an anatomically more correct anterior head stage for anterior

dental implants.

20. The modular design dental implant system of claim 16 wherein the single root
screw stage attaches to an anatomically more correct head stage for posterior molar
implants where the mesio-distal bone volume width of the edentulous implant site

does not allow for the placement of multiple root screw components.

21. An implanting apparatus for implementing the preparation of the osteotomy and
placement within the osteotomy of modular design multi-stage dental implants, said

apparatus comprising surgical templates and surgical clamps.

22. The apparatus of claim 21wherein said surgical templates include self-limiting
dental implant drills, implant guide pins, and implant component drivers, said drills,
pins and drivers designed to be used in conjunction with said surgical templates and

said surgical clamps.

23. The apparatus of claim 21 wherein said surgical clamps include a precision
adjustable clamping device adapted to clamp directly into the concave undercuts of
the gingival vestibules of the oral cavity, thereby enabling a temporary rigid fixation

of said clamp in said vestibules.

24. The apparatus of claim 23 wherein said surgical clamps incorporate fixation

screws for additional fixation of the surgical clamp at the implant site.

25. The apparatus of claim 21, wherein said surgical clamps include a precision
adjustable clamping device adapted to clamp directly to at least one tooth adjacent to

the implant site.
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26. A system for implementing over-dentures, comprising: an adjustable over-denture
bar assembly with adjustable locking features, said bar assembly including multiple
adjustable over-denture bar components that can be fitted into multiple stage implants

so that said assembly can secure a full denture in an edentulous patient.

27. The system of claim 26, wherein said multiple stages include a head stage and an

abutment stage being separated into two stages.

28. Apparatus for the insertion of improved anatomically corrected dental implants,
comprising: a root component; and a head/abutment component, wherein said root
component being inserted into the jawbone using precision surgical guide tools in
combination with self-limiting surgical templates and a precision adjustable clamping

device.

29. The apparatus of claim 28 wherein the head/abutment component is comprised of
a separate head component of various geometrical cross-sectional profiles and a

separate corresponding abutment component of various cross-sectional profiles.

30. The apparatus of claim 28, wherein said root component is adapted to be inserted
into the bone to an exact proper vertical depth within a bore shaft(s) when utilized in
conjunction with a self-limiting “root screw” driver, so that said root component can

be accurately and intimately coupled to the head/abutment component.

31. The apparatus of claim 28, wherein said root component includes multiple root
screws, wherein said root screws are splinted together with said head/abutment
component, so that said splinting together provides expanded implant to bone
interface so that the root component strength is compounded and the entire fully

assembled implant strength and durability is compounded.

32. The apparatus of claim 28, wherein said root component is modified to provide a
selected form which is optimized for the target bone area, such that the root
component is of an optimal size and strength in relation to the available treatment

arca.
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33. The apparatus of claim 29, wherein said head component is adapted to be placed
in the bone, and has an internal extensive hollowed out area encompassing a large
percentage of the inner surface area of said head component, thereby providing for far
greater frictional fit, enhanced anti-rotational function, and a wider and more uniform

distribution of the forces of mastication over the entire structure of the implant.

34. The apparatus of claim 33, wherein said abutment component is adapted to be
coupled by its insertion within a “basket” form within said hollowed out area of said
head component, so that the frictional surface area of said coupling is maximized,

thereby minimizing the micro-spaces and rotational space between the components.

35. The apparatus of claim 28, wherein said head/abutment component comprises
micro-threads to enhance primary fixation of the implant, thereby allowing for
immediate loading of the implant substantially at the time of the primary implant

procedure.

36. The apparatus of claim 28, wherein said head/abutment component includes an
underside collar/rings which is related in an intimate manner, from below, to said root
component(s), thereby preventing the need for said root component to be threaded
through the retention holes of said head component, such that the root component(s)

is of a significantly greater diameter than the retention hole of the head component.

37. The apparatus of claim 28, wherein said surgical guide tool is adapted to enable
precise depth drilling according to a three dimensional space plan, so that the root

bore hole drilled is optimized within the target bone area.

38. The apparatus of claim 28, wherein said surgical guide tool is adapted to enable
precise drilling according to a three dimensional plan, so that the upper portion of the
osteotomy can be precisely prepared for the insertion of the variously shaped

head/abutment components within the target bone area.

39. The apparatus of claim 28, wherein said precision adjustable clamping device is
adapted to enable adjustable yet precise drilling into a target bone area, so that the

root bore hole drilled is optimized within the target bone area, said clamping device
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being usable whether the patient has adjacent support teeth or has no adjacent support

teeth.

40. The apparatus of claim 28, further comprising locking features to secure the

surgical templates to the precision adjustable clamping device at the target bone area.

41. The apparatus of claim 28, wherein is incorporated locking features that secure
the surgical template support platform of the surgical clamp in a fixed position at the

target bone area.

42. The apparatus of claim 28, wherein the self-limiting depth control features of all
the surgical bone drills, guide pins, and component drivers are adapted so as to be
used in conjunction with the self-limiting design features of the surgical templates

secured into a surgical guide clamp at the target bone area.

43. The apparatus of claim 28, wherein the surgical guide clamp incorporates features
that allow for the easy and accurate repositioning of the surgical templates over
another target bone area while the surgical guide clamp remains clamped over the

initial target bone area.

44. The apparatus of claim 28, wherein the surgical guide clamp also allows for the

securing of the surgical templates over a secondary target bone area.



