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DENTAL IMPLANTS

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims priority from US Provisional Patent Application No.
61/206,733 filed February 4, 2009, entitled “ANATOMICAL THREE-STAGE MODULAR
DESIGN SINGLE AND MULTI-ROOTED DENTAL IMPLANT SYSTEM INCLUDING
ARMAMENTARIUM”, and from US Provisional Patent Application No. 61,213,077
filed May 3, 2009, entitled “MODULAR DESIGN THREE-STAGE ANATOMICAL
SINGLE AND MULTIROOTED DENTAL IMPLANT SYSTEM AND
ARMAMENTARIUM” and from US Provisional Patent Application No. 61/270254,
filed July 7, 2009, entitled “MODULAR DESIGN THREE-STAGE DENTAL
IMPLANT SYSTEM AND SURGICAL MEANS AND METHOD” and from US
Provisional Patent Application No. 61/283.344 filed December 3, 2009, entitled
“MODULAR DESIGN THREE-STAGE ANATOMICAL DENTAL IMPLANT
SYSTEM, SURGICAL TOOLS AND METHOD OF IMPLANTATION” which are

incorporated in their entirety herein by reference.

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.



BACKGROUND OF THE INVENTION [1] A dental implant is an artificial prosthesis normally
comprised of g single cylindrical component to replace the missing root patural tooth that
has been lost. %ég g?%sgfgsstage is inserted into a,prepared hollowed ou é%@ (%Jﬁ)egg?gsnﬁ"ly) in the
patient's jawbone (endosscous) and typically remains buried there for a period of time to allow for
"osseo-integration” or the growth and adhesion of natural bone around the implant "root screw",
securing it in place. This cylindrical implant typically contains down its internal center a machined
threaded internal hollow sleeve that allows the dental practitioner upon later surgical exposure of the
head or top section of the cylindrical implant to screw into place a machined screw-in abutment (either
with an integral screw on its inferior aspect or a separate connector screw which threads through a
center hollow sleeve of the abutment) or a transfer abutment screw that is modified and then sent to a
dental laboratory for fabrication of the abutment. The head section of the implant is simply the top
segment of the cylindrical implanBfofHGRGUNBrOR BGFAINEFINGI®NT he abutment (s), which extends
into the oral cavity, is then utilized by the dentist to fabricate a single fixed prosthesis (crown), a
multiple fixed Prosthe SRR dRpBiriesiskarstary et oratxea’ gritltesis (over-denture bar
prosthesis) to afielsitabcrempavable pposthesisisugras arpenmanentdehtourd, tigihg techniques that are
widely known i thg deafalfisld el Tsh%&@ﬁn?oey?@m&mg&wm%@ [ihis sigagard implant

design. These drawbacks are derived from the fact that the standard implant design form is actually in
very significarff/AHEREEI tree dertrseraters Pl Rurmmate BT ere it st Rt Ripes of teeth in
the humans, naral_kblxy_,ﬁlﬂeosmpemagjdtﬂm\’/er inCisors) mmﬁmiasiémuépMﬁlp@mmmthﬂd m_olars. These
tecth difer to g.signiicantdepseedn famiam.caab aifiaxbatweeR s diftersalategories, and they

differ as well within each category depending on whether they are in‘the upper or lower jaws and
which position ey V& SEUF AR RA FEAb PRSI A Qe ittt form from a
correspondingpraanidieulaofitstenotaic @ndrasmexdltaepsdcanc nrotan isf diffeyBmdricaform from a maxillary
third molar). Tbg@&ﬁdﬁ%@%ﬁa@%@m%mmﬂm IRnal isiermsd in deatistyas WO
2010/089698PCT/1B2010/050456 3 the crown portion of the teeth rsﬁhe part of the tooth that is erupted
into the mouth R SISV tBeth & ByERATE EXBHERY LW SO e 1o MEBAETITEI Bortion (buried in
the alveolar bekevsotketabhthenjaws) ohthiesbudifferent eategonediftdestthenbethithe maxilla and
mandible. [3] Jhe distalaspesalhenatialeotsotteehais Rasically.aylindrical or somewhat oval

in cross-section. When oneé though observes in cross-section the natural form of the roots of teeth at
the level of the FERRIIAPGERRS RSP Hrorind-Rd Srelay oem ' its e rairr L egimdnt (his level is referred
to in dentistry asithenCEJwbehmentodeivanie! juiciioty Or the oglvid of thedoaoth)coheiistimmediately

struck by the fag thagin gensralimastef hereglfarms inarasseactionQtinetesthare anything but

cylindrical in shape or form (the standard dental implant form_is cylindrical in cross-section along its
entire length). BreBERaid A BB ST OB LRBSISH Y AR B ETISFAR Bf the teeth in
cross-section arestinfactuery ovainatthisdevel, (atrthecbenyix) Usitherinie horraritabaxis in relation to
the crestal bong tigge of the jaw when one is referring to incisors, or oval in a vertical axis in relation to
the crestal ridge when one is referring to the premolars, and quite rhomboid, or kidney shaped when
one is referrin@®) th€hmolacs: e oxpssisedtionabibimyaidhe lsykhofdhg:Oldsand particularly the

dimensions of thak for,of RackiHBs Af ESE.PALNBLISRINHNGISAS, CHPRIAS REBRIars, and molars)
vary as well, depending on the jaw size and genetic variation of each individual patient. In addition,

when one is refaH TS tRE AGRSFL O e HAFAPIEEIR S OTeER) ExRioil U S8 (typically the
molars are hi-rgpted incthémhahdilbies ardhti-rdeteghanatiid aowerdtiayor{ 4 afines stastadéwd dental implant
design being cylindrical.in fpsm-aleng.its.aniirelenothincluding e head esdonsegment of the implant,

and consisting of a very limited number of different sized single, "root screw" cylinder takes none of the
above-mentioi6dy R HGIVSFRLGHC8P TR FEOIE B HE HifsTent ADEE LSRN i XE88unt, both in the

maxilla and thenwapadiblbey are in the upper or lower jaws and which position they have in each jaw
{a maxillary first molar is significantly different in form from a corresponding
mandibular first molar and a maxillary second molar is different in form from a maxillary

third molar). These differences in form apply not only to what is termed in dentistry as



[5] Due to its cylindrical form along its entire length, the standard dental implant does not conform at
the level of the crest ofJawbone (Cervix or CEJ) to the natural oval, rhomboid or kidney-shape form of
the roots of th® RANIVAT1E&th (the head of the implant is cylindrical in croljscsrl:/slg%:(ﬁgﬁifmf‘ﬁis major
discrepancy in the contour or emergence WO 2010/089698PCT/1B2010/050456 4 profile, as it is
termed in dentistry, of the crown that is fixed upon the implant abutment (which fits into the head of the
implant) in relation to the gums results in large gaps or spaces between the implant crown and the
teeth on either side of it and prevents the optimal formation of the interdental papilla (gum tissue
between the teeth). With the posterior implant, the situation is very much analogous to a large ball
sitting on top of a thin stick. These large open areas or gaps allow for food debris, plaque, and

pathogenic baglerja fo AsrUMHIALS. b eSO e JuRlARLEi9NRAN e fetitahtagih adiacent o i

making these areas very difficult for the patient to keep clean and requiring the patient to use special
cleaning implefMBfte G Ry ARE FAtaAT W%é%&ﬁ@ﬂé‘ﬁ’ﬁ&f%@ﬂ?“ﬁ&%@?‘fﬁ“ﬁ?ﬁny cases this
situation over thedanigrte nkeswiltsed rpoef healthftfthegomseosgusingperiodemtati{um) disease of
the adjacent tggih aswell as documented cases of implant failure due to crestal bone resorbtion. [6]
Additionally, as was previously mentioned, all standard implants on the market consist of a single
cylindrical "rogo3creme tisl apnsinge Heahis-unied intedhecbudoliis éiwboneyto replace the natural

root of the missing,feeth, . Secand. 510, ABMIMSRLIS ASL S BEddnia e rogh,sprew” (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 sttt iveost g pidit g Lrbairns Hev el Bo Htdrag 45 arkisdctrithe implant).
Recently, o_neistagwémbmqma\devbﬁemﬁestgnéﬁimta H_aefm.lsauewmtagﬁx&nd the abutment stage
are all one integral PIGCE. I(Q‘%§%ﬁ:§1% %'&h‘?%k%%ﬁié/&laxeﬂlﬁ‘é{?&k‘%?ﬂl@h@{ a5t Jor.the replacement of

missing anterior teeth only. [7] This accords to a relativély good degree for the replacement of all the
anterior teeth IAChal B ERF BUETS RO ET St iAPl ot e it ARy HaRg 4 SIARITSF 8 pBihg the posterior
teeth, where as Ywas (revicusty dnenationéd; thentuppéminotais arestypidallyldngonted:and the lower

molars are tynsally bizagtesl JALThe.eAs0R WaYBERY RIS fMaddheseymelag (posterion teeth

with multiple roots is that theSe teeth are designed to take on the entire burden of grinding and
chewing most B TR R da A tarHfus lave fheigRadits rafmiam B PralEVartical jaw relation
between the uppepandiowertjbwse rekerpé chtgam thendentalfetdas dheMesticahBimension of
Occlusion (V. Qe%o%lxﬁ riﬂéﬁﬁ@@ﬂﬂéﬁ@s%@%@ ;@f@@%%%@éﬁ-ﬂf{?fi&eﬂe premolars, and

quite rhomboid, or kidney shaped when one is referring to the molars. The cross-sectional

form at the level of the CEJ and particularly the dimensions of that form of each type of

these natural teeth {incisors, cuspids, premolars, and molars) vary as well, depending on

the jaw size and genetic variation of each individual patient. In addition, when one is

referring to the molars, the natural teeth typically exhibit multiple roots (typicaily the

molars are bi-rooted in the mandible and tri-rooted in the maxilla).

[04] The standard dental implant design being cylindrical in form along ifs 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

maxila and the mandible.

[08] 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 CEI) 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



WO 2010/089698PCT/1B2010/050456 5 teeth versus single rooted teeth offer the advantages of

spreading thi%&rg@%ﬁsﬁﬁ%&d more efficiently as well as providing far greaﬁg&&ﬁp}“&gﬁg&n tipping or

shifting the pos e teeth under load. They,also provide vastly greater anchorage of these
posterior teeth in their jawbone sockets as they engage a far greater surface area of bone buried in
their multiple bone sockets. Because the load is distributed more efficiently, each singular root of these
multi-rooted molars is individually thinner, shorter, and therefore smaller than would be the case if
these teeth had instead been formed in the natural state with a longer, thicker and therefore larger
single root buried in a single larger bone socket. [9] Standard implants with their single "root screw"
design best tolerate compressive loading forces. Compressive forces are forces that are apically

directed along,theidong axis-atdhe dmpiant.fensis farees awedopeasthalare aokanrally directed along
the long axis of the i‘ij__r{nﬁpilant and are_not_tolerated %/}ve,ll b% the implant. Shear forces are off-axis forces
lant

or loads on th&*HBIER PHAPREEE tdT5 ST B Ha oS IS e tEgrty of the
implant-bone soewplexyBadhtcitinbinisingledrdie dabigneidearsdiref invpthpey placed in the molar

(posterior) aregas;Qfithe-meutbrane imast sksepptitietoiRe-negaliveneifeats afishear off-axis forces.
Crater-shaped bone defects whic{h :{;wet %icall f]?unq clinically to fggjp a‘}tr.ogndtthe l‘;heads" (top portion
of the implant EMBEAABR AR BERYof tiesE Suspectec

C algoous (o ailarce O

se mﬁf’an?% over ime are suspec ed'to _%e a result of such
adverse loadirign (@:BefgkeistbDe) DepviakDevitst MaleralshSsiekees. MdimBuanersity, Sweden
2007). [10] Sgessiforcasinen animplantisyiloaded are kpawnrinhe copeanicaied at the "head" or
top part of the implant that is bu_riedd p tn? bgne. 'J;Qtet refg_ati\é?éxnna%ggw cros -ge&tigg%l diameter of the
single "head" BPMBP SRS IMBAIARE YoaY R5PAlEW for e propar distribetion of this load for molar
implants. Betveespat208% ot thelacaitpoplilation:adraiptxefscqddptd dehvshadirizans grind or clench
their teeth to reduge, stkesafliiabRebakhlitation:Q8)s: itlid.7 hesaveragestandasthémplant
(wwostage) can lake a vertical (compressive) loading force of 420 nounds per;sayare inch or 32 kilos
per square ceRtimeter. The average ruxer generates a vértical (compressive) 1bading force of up to
600 pounds pérkcutneiirretsiorepaionsiersquare centimeter, a figure well in excess of what the
standard WO[ggllo/ggd%%PCT/1820101050456 .

1onaily, as was previously mentioned, all standard implants on the market
consist of a single cylindrical “root screw™ form or stage that is buried into the alveolus
{(jawbone} to replace the natural root of the missing teeth. A second stage abutment 1s
later screwed into the “root screw” (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 abuiment stage are
ail 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 ali 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 tecth 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.0.C.), or maintaining the proper “bite”. Multiple rooted



6 dental implant can comfortably handle over time. As noted above, vertical (compressive) loading

forces are the%g&% /Eéggghandled by standard dental implants, as oppo;ggl(%%ﬁgg Qgg)ff-axis) loading
forces which are much more damaging over the lgng term to the integrity and via ﬁlty of the standard

dental implants (and particularly standard posterior molar implants) in the mouth. [12] Splinting
(connecting together) implants has been proven to reduce stress over unsplinted implants by a very
large factor (Univ. of Malmo, Sweden 2007). [13] On an evolutionary level, the upper and lower jaws
have adapted anatomically over a vast time period to the thinner, shorter and therefore smaller natural
root form of the multi-rooted posterior molars by lightening the weight of the human skull and its
considerable load on the spinal column in the following manner: [14] The upper jaw (maxilla) in the

molar(s) regiop &R SMRLY-sRAGESHAISdRInMsRs IR Medialely. aovaARd namaRy cases actually
wrapping around the tips of these multi-rooted teeth. In the lower jaw there is a marked sloping in or

reduction in th& WIEGF tha! RARaTIE S 53T thaBUIE BP R HBRRETHEY ARE TS gosi tibrigue-side) of the
bony plates frdim ttiath ardst lofidhEhjawbonetoithesiifgrieicl necofrtige ahtéindibletcAddiidnally, the inferior
alveolar nervejfing:iRweanakindhe mandinle inaninferigrmasitiontedhelaweniasth. [15] All of the

above presentsuﬂ ificant challe][:géges to th{% denEgI [P{)ac%tloner hen attempting to rePIace these

n A ™
missing postefior ?@8&10%?80 56 HSRAN I SR BISAE A BN T E5EHY RS YIRYR 1&¥ge cylindrical
"root" form, thefdmatonmiiopeiid wpper iandilodveljabirneaphbicpardcbtaryremsaiiahento accommodate

the standard dgqtalimplanidesian intesemelanegionsdiligdsheeause tnicaliythe standard

posterior implant. dime §1ionts are 4.7 mihlimet_ rs.irg1 cross-ﬁe?tion%l diameter and 13 millimeters in
ker ang.therefore larger single root buried in a,smgle 211" cr bone. socket. . . .
overall length. These dimensions-are necessary In order to plate an implant of sufficient size that can

reasonably hag@@é)e some.af thpdacesiahiheilpad-placed wp@niikinthe RAsIQURLARREr and lower jaws.
[16] This unsujtability of deﬁ(iggn is the case even more so in patients who have lar g maxillary sinuses
|

m
in the upper jal orerestal NSGRETEL IBHEH S} e hiBYIfE 8P thandisicdalene the fod
2010/089698PET Hf BROdiplan 4B e forces are forces that are coronally directed along the long

axis of the implant and are not tolerated well by the implant. Shear forces are off-axis
forces or Joads on the implant that have the potential to be most destructive to the
ntegrity of the implant-bone 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 ciinically 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.
((.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

(1. 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 generales 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 common finding in patients who have previously lost their molars). These particular cases
typically require additional surgical procedures such as maxillary sinus lifts (42% of maxillary posterior
implants requir@ad"3iit§esi%ts in a retrospective seven year study publishg‘aTi/ &8tnsal of
Periodontology, 2008) or maxillary and mandibufar crestal ridge augmentation in order to make these
sites better suited to accommodate the physical dimensions of the standard dental implant (provide
sufficient depth of bone at the implant site so as not to puncture the sinus). These procedures are
costly and are associated with concomitant health risks to the patient. Often these anatomical
limitations may force the dentist to place the implants in a non-optimal location or if the limitations are
severe, they may totally preclude the patient from receiving this restorative treatment option altogether.
[17] The dentist also runs the general risk in many cases of perforating th ilary.sinus
(compromising & FBEHRRY PeBratiA l%!ﬁ%né%goﬁfg %?n%l?&sc% B a'i;etb(-:(')sV of %ﬁgecar%%ﬁd %%%éa)using infection
and implant fadtie}, forcelistarbirigrors peatiztidlsé e Miagdaré deeliBrrAe ot PPRISE i its canal in the
mandible (cagﬁmﬁgggg?gﬁmgoﬁgmgagM@M§i@ﬁnwgﬁ@gl @aitempbng tonplade a standard
posterior dental implant. _18%,80 e quali d volume are of paramount i o the dental
surgeon placifigf FmIaTtE 4R g’ﬁﬁ?p?éertc;éﬁ éyo? he den |safl?so%%afn% g‘r%%%%%ﬁ%?t%%ér%;a biomechanical
standpoint. Genérdthplshe) anteribryandible has the densest bone followed by the posterior mandible
and then the anterior maxilla, with the posterior maxilla being the least.dense, Low density bone
requires a Ion@é?%e%%’ﬁ‘fjrﬁé%ﬁet%‘?ﬁéﬁ%aﬁé Eﬁopn?/ng’élgsb%ﬁ%%r geﬂ% fﬁﬁﬁfgn?%ﬁ r(%éc\:,res. [19] The upper
and lower jawsarinmbite apofia narydwestip ofGofter! didngyS wiebia bone sandwiched between
two outer thin hard cortical plates of bone. In the eJJOﬁterior re ionsagfetE %nglllr vmv%gatlﬁ of the jawbones is
typically 5 to F0HirEE S IRIC A 3 F e PP TNTERSSRTAT (Batwasr the teath) Spack remaining when a
molar tooth is dostdsdOtteckRrimdlimbtesonghFive apdrticalicie prrib akesldp B oM@ Present where the

tooth was 'OSttﬁé&ﬁﬁ.l%&E&tl%@éi@ﬁ%&mPi[g@t&{ﬁ@%@&%@ﬁ%ﬁﬁ@ﬁmmrﬁ:@itmenthe maxillary sinus
space (in the upper jaw) and the inferior alveolar nz{rﬁﬁ“%’n the lower jaw). [20] Additionally, as was
e

noted above, fRBsiSdAR Y11 C8 B TELS PEBRdP Hiolars) 1s much greater than the loading force
placed on the gaigrigf te é_@r Fordhisieason teidiemeten ofihe skandasdimplaat used to replace

these missingteeth Is sighificantly larger than the diameter of thesim 'a§}§‘ ngsgg)ft&creplace missing
anterior teeth. SIS TERHEHARS P Y5 SPEP VBTN FESET IR SEEPBHaN Bohe between the implant and the
adjacent teethnsorasdeditew. ionis prepdrblbod suppikehednealih ofttHechonis BEtwden the implant and
the adjacent tegth. jt hag hean ageenied inthedsasbielchio.mainiainasninimuangdistance of 2

millimeters between the implant and the adjacent teeth on eiittger side of Kﬁ%l@d% nt. As noted above,
this means thatatse Freath oo HsERParHie Pelght' 8 the crasthibone Should Not exceed a diameter
of 6 to 8 millimetetsrishadnesic:distalidimansiothitmerdistaice hutReawiierddjiednitteeth where the
missing tooth ysgd to be), based on the formula: interdental space (space left by the missing tooth)
minus 4 millimeters (2 millimeters on each side of the implant) = maximum diameter of implant head.
In the particuldo thise\bicthe: poste rivrdee tigtifiotarshitlis dypic tityderhln adiipees ¥gem 2-4= 8. As
mentioned aboye,, ﬁﬁ@@é@ygi&q}l&gﬁmg@w&%ﬁ@ isdypieaiiy hetweeneniofmillimeters thick

(referred to in the denfal field as its Bucco-Lingual dimension) in thempo%tt%rior areaaThis means that in
order to stay viERERtRE BRSNS HESRVBBHE AnE Hof Pih S0 RS olter CoRical plates of the
jawbone, the maxmam dinepsiombfithethwitadobastamdedeadthpindert #9953 ¥R in cross-section
should typica"&@l%%%I%?%miﬂé%mer&migi'@@a@@@Ey&%%ilm@qanﬁamtﬁb&mbamﬁpace requirements

and limitations, It is well known in, hekde‘ntfal fi‘eld‘thagl%_mingmy 'sta][r%{cn% Jmust be maintained
between multipi&HHENE 45 REHTAISTRCE BEtE-H oHETRPIENt and the next when placing two
implant next toleath Biher)inoidey 1o mairtainithedproperdscidisupphpieiife b Ayeidsue between the

implants and PL&GY %QEJT%%WQMQBHQIQF%%;CQ{ &QIIQ: hon Qlaced upon it in the posterior upper

and lower jaws.

[016] This unsuitability of design is the case even more s0 in patients who have large

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



[23] 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 Wie WEPsABthe cervical junction, an example of this is a oREFFBERIYEMEN implant as
described in U.S. Pat. No. 6,854,972, February WO 2010/089698PCT/1132010/050456 9 2005, Elian,
wherein a flaring cervical portion is incorporated in the proximal (coronal) end of the implant. [24] U.S.
Pat. No. 6,093,023, Jul. 2000, Meseguer, describes an implant with an "external” polygonal "head".
This is a confusion of terminology as what is being described is a polygonal abutment which is external
(above the crestal height of the jawbones) to the endosseous implant. The actual "head" of the implant
embedded in bone is round in cross-section (not polygonal), and an integral part of the "body" of the
"root screw" component. This implant aims to provide a more aggftﬁciﬁrgégal shape for the abutment and a

better estheti¢rELHIEIBIARIMMI MPEAR? FRY S tRe b ot at. "N, 7,291,013 November
2007, Aravenasand!kKumer oestsibepis steiidard whgghe roctdommsimiplamasititasiteU.S. Pat. No.

6,854,972, yel;\dt-3,eLe RioRincad: anatemicalilaring of itsic arenalReamenteredead” as well as a
more flared "abutment_'" component that closng Enfe\té:hg&o e conxtﬁlur of the f%‘ a?;f It still maintains a
round cross-sSeHORAT I B IREHTRLRAT HESATSP e SRy PSS ST egf n an attempt to
improve soft tigsud sittgecirent 2ihSinPaterionels 27 51chfatch 2008 Hergonahl beagoo, describes a

roughened zope,on thg.eosenalmeadQhaciandarhsinglgoaet darmdmplam Josbgitar preserve the
"biological width" or "attachment zone" between th$ iﬂg[ant_-%é)‘ytment i‘ng _rf_:":}c:dez?ré [27] U.S. Pat. No.US
201010003638 JERI01H STHIRRS  RRATH A HE Mlitay de8tibes a Modular "Single-root” implant
design which meludes witheadbrairintenitediitéopberwisithGEpdhetniatamisstdmintionbetter engage
bone, and on ji5 nferianashest @ shartdenghdhraaded-cparamioseament. W hilethenintermediate
(middle) section magﬁpossmlz Qﬁncec?%g%lgdhesmi: over the qui% teI;tm it doe§ so at the expense of

en
) . ol Thg thid restordtive TeATme
allowing for th& ST Bia" T tE TEEoImY Bora shart and intial fixation of & standard "root screw

which features@ithrdageticscrew form down most if not all of its length.

[017] The dentist also runs the general risk in many cases of perforating the maxillary
sinus (compromising its health}, perforating the lingual or buccal plates of the mandible
{causing infection and implant failure), or disturbing or partially severing the inferior
alveolar nerve in its canal in the mandible {causing a temporary or permanent

parasthesia) when attempting to place a standard posterior dental implant.

{018] Bone quaiity and volume are of paramount importance to the dental surgeon
placing implants. It is important for the dentist to consider bone quality from a
biomechanical standpoint. Generally, the anterior mandible has the densest bone followed
by the posterior mandible and then the anterior maxilla, with the posterior maxilla being
the least dense. Low density bone requires a longer healing period to maximize bony

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 to10 millimeters before one encounters either the maxillary

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



[28] 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" compoveaewvbiesrst calls a "collar" and a -root screw" componerftOFARAG i/ #8Hec a "fixture". For
the sake of clarity the terms "head" and WO 201%/089698PCT3B2010/050456 10 "root screw" used
by the present invention for these components will be used to describe these components in regards
to this prior art. [29] This prior art is very limited in its design and incorporates as well significant
structural defects that could compromise its short and long term viability in the mouth and could
actually cause over time a catastrophic failure of the components of its separate stages as will be
explained below. Additionally, the tools described in this prior art do not allow for the accurate, precise,
and reproducible preparation of the implant site as well as the accurate, precise, and reproducible

assembly of tiR2RbrAgeHarLortEs AITAAPNRHT IR ST SIS REERSIEHAI manner. [30] This
prior art descrilness) tlasigh ywherclndhe Tradhgdrew'beonipotentsaie bynefagbity of smaller diameter

or girth than the aftachment (sganestan.nales Al heyiheat.cameonent Asdhey need to be inserted

through these holes and then via an extending circumferentjal lip on its superior. aspect of greater
circumference EIANCHRCIE 55 B itifg etsh y Sho YLt RS fiet 5 CURYE 8RRRSf the insertion hole
of the "head" e@riponent in order to relate these two components to each other. [31] Thisis a
significant drawback in the structural design of the prior art for the following reasons: As noted above,

there are signifidant imHatidAsAaHoRTE iHARmIt PN SHISTIRHRY PSSR IRt é®etween the teeth)
and bucco-lingualduidiheefithieaawbione)odimpensidisdkithe! yrapgl dntldite. ihe didateter of the "head”

component that can typically. be: acsammagkted.in this imitesmplank site e missing molar teeth

without puncturing this three-dimensional volume of the bone in both of the above two dimensions is
itself quite limFERmPRE SIS, the IR TEOh e SRR HST L RO AR R SRIRI ¥ Hust of necessity be
of smaller diam&ter themphear headied/ich coitaietiembe 32 Bfthaconyotatity heigk basic design a
"root screw” thatmust of necessiny ke af. smaler.dameter.hamihe ientipanole.qf the "head"

component into which it slides through requires the "root screw" component of this prior art to be
extremely "thifPFESARIRS L5 tREENSFIHEE AFETETR: REfBRSF S LI 5 'R @s‘ésedrté)oﬁlegcrew"
components. Astliesehirbahsioréndréamipprenityarddheypheneisyistractirasnof the implant that provide
the retention, staRility.and Joad. SHRRAT.IRr e e Ml & MRIRD RIS cIe Sigmdavyisfiant

head. In the particular case of the posterior teeth (molars) it is typically either 10-4 =6, or

12-4= 8. As mentioned above, the entire width of the jawbones is typically between S te 7

millimeters thick (referred to in the dental fieid 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 shouid 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 develaped to try and mitigate some of the significant
drawbacks of the standard “single root” dental implant design described above. To better
approximale 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



WO 2010/089698PCT/1B2010/050456 11 critical importance and would jeopardize the long term and

even short terw vigRi)ngGQ% this implant design in the mouth (as noted ati)%[‘BiE iﬁ;%%%‘.%g’ted in the
dental field to af\)/vays use larger diameter single "§oot screws" for posterior |mpqan S compared to

anterior implants due to the greater forces normally placed on the posterior implants). The inadequate
diameter of these "root screws" is even more problematic when one considers the fact that all "root
screw (s)" do not have a solid core and in fact must contain an internal hollow shaft to accommodate
the connector screw which threads into it. This means that the thickness of the outer walls of the "root
screw" design of this prior art must he extremely thin and would be very prone to fracture (resulting in
complete failure of the implant) under even a minimal load. [33] Additionally, the very small diameter

of the "root scsgw¥, ERMPEREIS.NReRs AR Priheidesign.eidhe R -ai-alseageessitates that the
single set of "connector screws" provided by the prior art to secure all three components (the "head",

"root screw" Ay 8{3 %tOmponents) to each other to be even thinner than the "root screws" (as

they must thraag.insids HerR),, We:8VR: tms, (Lexrp er inilalioad) souiseasily lead to their

fracture under load. 'I:hisiwould;g:aus”e a separation of these two components within the jawbone,
resulting in the E6Mplet8 'TAfite BY this'Hiptaht-ddsigh Aritra HpRard LdeRtr® for the dental
practitioner todssréred ideablyitimal[34lidditinaibgteadlictmeritestasel deglgnfofithis prior art describes

projecting tubes,omtha bettem surface-aftherabutmentwhich aXtend tipgithe.rigntion holes in the

head stage and the center shafts of the "root screw" stages in order to relate these components to

each other. THIE WAL RIETTFA S0 HRE PRSI AR T FEESIb RS RN t8T BF tiPtonnector screws
and also necessitatestiperfattfbrstmphingios theoutdr avalls fwinchcebtenithéiconnector screw) of the

"root screw” ComRRRENE . hesedrsionaaties exan e’ insiease thedikelinood of the fracture
and failure of these components, above and beyond what has already been noted, when these

components Woki AeSpRueNauAdet,i5adNivdinbepdshdriomsectiodKofthadenspgbrsand lower jaws. [35] As
mentioned abqygs he;AcceRIeR R HRral B-ANe AP0ta! BIgIAds Esallos for hexendgsseous (embedded

in bone) elements of the implant to gsseointergrate (solidify by allowing for the intimate bone adhesion
to their surfacBS UHIRY HHE HBARHYBPE S48 FoTHIE “WEF oL Of680E08ISt ¥/1 $501%7I50456

“abutment” component that closely matches the contour of the “head”. It still maintains a

round cross-sectional form of the integral head of the “single-root” implant.

[026] In an attempt lo improve soft tissue attachment, U.S, Pat. No. 6,527,554 March
2003, Hurson and Dragoo, describes a roughencd zone on the coronal head of a standard
single-root form implant to better preserve the “biological width” or “attachment zone”

between the implant-abutment interfaces.

[027] U.S. Pat. No.US 2010/0603638, Jan. 2010, Collins, Flynn, and Murray, describes
a modular “single-root” implant design which includes a “head” an intermediate part
which is porous in an attempt to better engage bone, and on its inferior aspect a short
length threaded “screw” segment. While the intermediate (middle) section may possibly
enhance bone adhesion over the long term, it does so at the expense of allowing for the
mitial “bite™ into the osteotomy bore shaft and initial fixation of a standard “root screw”

which featares a threaded screw form down most if not all of its length.

[028] In an attempt to provide for a multi-rooted tooth form implant, WO Pat. App.
No. 2666/082610 August 2006, Cito, D’ Ambrosio and Vinei, 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



12 protocol of waiting for healing for several months duration is especially applicable to posterior

(molar) implant%d{lﬁ%fggg%hge poor bone quality in these posterior regions 9&'{%2’0%/?5@39 the greater
load these |mBYan S mus?support once they are pjaced under loading function (chewing on the crown
atop their abutments). [36] In the prior art the "head" and two "root screw" components only passively
connect to each other via a small self limiting flange or lip on the superior end of the "root screw"
embodiment of the prior art at the time of the initial primary implant surgery procedure and are only
secured to each other actively (with the single set of connector screws provided) after the entire
healing period has elapsed and the dentist performs a small secondary surgery in order to gain access
to the superior aspect of the "head" component so that he can secure the third abutment stage to the

implant compopgpts that,have, aieady.hesn.emhedded in e iaubone. [37 Fhismeans that during

the extensive healing period, shifting is likely to occur between the "head" and two "root screw"

components oPfREEMBPER RIS & SHPEESEively connected to each other during this entire
healing perioﬁb?@tﬁ%@%ﬂ@r@ﬁ@é’?&y%ﬁ&@%ﬁ:%@éﬂ&g Ihem.and fixesthese sa.camponents rigidly in
i

their final position in the bone. This shifting and fixing m&:lace of the shifted position of these
components WiHFTTHEH6RHR ANy HeamyTHia T E¥ient ne [srBr 4R & 1Bs@8tharallelism of the
"head" and "rcot scrélvticalinparentsiofthe pricrraphiafdlthecé fdrecongymotsalfdw for the insertion of the

two internal slgeyes of Bb& IeAIHIRS AGRGS M@Mﬁéﬁﬁ%ﬂiﬁg@%@rﬁgﬁ%%ﬁ% ahyimept stage of the prior

art into the corresponding two retention shafts of the "head" and "root screw" companents. This would

present an extEA B TSI e RIS S CtRIOIRI PPl R E 48R His R MiFonents of the
prior art's implantding twhichuraig ipreirennnécessitateldhesuryicétremoyahafthétmplant, a highly

undesirable regult, Jf th&ishiffing.is, gimal d.still may.rgguire the dentist to use excessive force in
order to screw down one or both of the connector screws through the now non-parallel shafts between

these compon@ﬂﬂi. Thﬁ lﬁﬁr@efuﬂmrmB@@fgmmmgxeémemwgmwsm thebpnon-parallel shafts
may compromisg.Ihe IHeaRy: of.Ihemplam LR RURL AR S IiLRIAGE WrdueRless on the

components and surrounding bone, and may result in bone resarbtion (die-back) and long term failure

of the prior artSTRPIENES R "SE1 15/ 6B TEYP B MBITTORSH86 1Y 158 SFERBERKS of the Surgical
Tools: While Wi@uRddreAip liNon 2006082 6dbocdasces citbedehasiq sdinplateaguide for drilling the bore

shafts to allowyforfhe placementqf e Haal Serewh COMROPEDIS s Suikaliemplate does not allow

for preparing an accurate and precise depth and position of the bone preparation of the "head"

component, aﬁ%‘%rl%@ AYES ?o’\%af&ﬂiﬁé decurare aia tﬁr@&%ﬁ%“?ﬁ%ertion of these components in a
reproducible fashionfy the deatal praciiionsy, inhe plank sike,r k390:LPis, %Ay to the lack in this

prior art of any form of clamping device to accurately and precisely fix the template over the implant
site to allow foPJPSHER TR 2 EBPELABrEp AV SEHERY B YARS iPA IS RASHBYB receive both the
"head" compomendand (fredt streidiscompoventsief e i mplanicAsngatbcalliosahthis is an absolutely

critical requiremant fon any implank sysiam: tabe suasesiubRiaged inan acsuiale. and repeatable

fashion in relation to the adjacent teeth or specific location in the jawbone deemed most advantageous
by the dental prECEOREIRIRETHEL BT SrHie dBrist iplanisses e o vEfbtiddignostic criteria
known in the fielchtokhis thiddrartdiaitadoratvdae: thishbasie retuhrefmerdtandtso is impractical for the use

of the dental pgactitipner whorWishes IR P IRGS ImP aRta I A AN SUEESES d8lBntained

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



[40] It is 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. 082610 into the
osteotomy at %‘é%‘r’%‘b?%gr?? 8site, as there are furthey significant drawbacks in't |§ ?P]é#i%%/ 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. [41] 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). [42] A further
major drawbagkof the.sntie Rska(ngdinabisRactis U RURLRIisihatthgydo not allow for
surgical templates that allow for the placement of different WO 50]??/%89-61%8%9“1112010/050456 14
mesio-distal | PRRAEE T F 5B A HRE S S DA TSI He iTATe Shape (elliptical) for the
"head" stage fovay{contkponeirkbiat prolddestnomeafs fortprepamitapremppidrie site to accommodate
this other shapg.a.sgriausdrawback efiherionath.Adsliticnallyndheserassmsastional shape of the
particular "head" component described in,this prior art for which it goes provide a basic means for

preparing the bSHESHETE SEEEMMOHSTE i8OS a06S ot CoRIBIm 10 1 {o"RERTHl cross-sectional form
of any of the naturddrntioidrst titxthd Grestartreighidonthdavoaecfitheiesed Bfffseiplant-abutment
i?]terf?ce, knoMEg#tQﬁﬂ@#ﬂ%hﬁg%@ﬁdm% %&&{ﬁw@i@l@gi@&h&y&ﬁﬁh&w@tﬁ@mm@m@m) éllnd is )
therefore a poor choice of "head" form (c onent) fro iological perspective to.implant into the
posterior jawb‘&r?i‘és. n['ﬁfﬂ%%%%%%“@?éﬁ?e%% ¢ ‘ﬁérsvé)?%é)?t%aﬁ Oégérr?ﬁ‘f:a%ﬁé nu(fret\{ﬁlisé)rﬁg as noted above,
for the successfuhisptartetichychianydent tmprnreasdodrecaceizminere evaplaicrequirements for the

successful plagamenthyitha.dentakpragtitianaranddeng term viability of a "multi-rooted” posterior
(molar) implant due to the larger number of components (compared to a "single-rooted" anterior

implant) whicHa®gjst‘atitumaisy theveelatad itdeattr ofitter ard sefate dotortivefone preparation fashioned

to receive them. Additionally. &nosteriQr melak implantshauldherblade hasdle the significantly
greater amount of load (stress forces) it must withstand du ﬁ its ositionta@j QEFrgrEal function
requirements (RSIATAGTGETRE BITR" 556 B Wﬁﬁr%}é%gi?m[ﬁ?ﬁ g c[gg’f?o,&%np% 6. U82010/003635, Jan.
2010, Feith, d&setipesd drdultiroott innplenshivhseaidrehep hybicakednmpesitiorist #tonium oxide as
opposed to the standarghtifanivngenitaniumalpwnlhisishasedon e enapiered)design of the entire
implant (roots, and ab tm‘_ednt }'1I' he mylti Ied"rqotg" escri gd_ are ,nsoet glfrggd(%gg{e\(f)vs), their "heads"
are integral paft'of fREN IS SR AIRET SBTHe P SxeS Al paraliel fo dach other to allow for a straight
path of insertiepmponents within the jawbone, resulting in the complete failure of this implant design

and a nightmare scenario for the dental practitioner to have to deal with.

[034] Additionally, the abutment stage design of this prior art describes projecting tubes
on the bottom surface of the abutment which extend through the retention holes in the
head stage and the center shafts of the “ root screw” stages in order to relate these
components to each other. This design feature further Himits 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



[45] In an attempt to provide for a more anatomically correct abutment form for posterior teeth
(mola.rs), U.S.WPag. 1%}3%69N0 2008/0293012, N.ovember 29.08’ de Res:?”%%ﬂ%%’%ﬁ,ﬁ%@% Martinez
describe a splln(t) APURER component for a singlg stage "root screw” form of a o stage dental
implant. This design in fact results in a biomechanical WO 2010/089698PCT/1B2010/050456 15
disadvantage over the previous art as it embodies a wider platform (known in the dental implant field
as platform switching) for occlussal loading (chewing) which then narrows to the standard round
cross-sectional diameter of a standard "head" of a standard dental implant. This exaggerated platform
switching design (compared to the other prior art) may actually lead to increased bone loss, known in
the dental filed as "cratcrization” or "saucerization", a well known deleterious consequence commonly

found in the bgne, 5y r@%ﬂﬁg&&b&%&gﬁ%‘é&%@&' e GUAIeRNOL AL ANeSig Melar implants are

placed under occlussal load for a sufficient period of time in the oral cavity. This "cratcrization" is due

to the "overloddiHEObFIRE™ HEBHS AHSEIRPRIGE DRFH TN L I BUHL S &b YR r resorb. [46]
Surgical Guid@g&andpis: leSePatd App: iNElaliSIRO0HGOE 3909 hdame2004d Bussimainand U.S. Pat.

App. No. US2009/0202929,.AH%: 2909 Allguni andiAdilouni, both describe a surgical guide clamp to
be utilized to guide the boné€ drills in the preparation of the osteotomy at the implant site. U.S Pat. App.

No. US 2004/(eEE3980 deskribesha Hasic ayldindricabymgidrmnfponemsigly pagjeets a horizontal
cross-member, EXom RIS QHZ90al SHasS:MRMASS RIQIESH1 BN ARBIRS JaiLe o short bars with

“teeth” on their inferior aspect to engage the vestibular r%gl_on_s of the jaw bone. This prior art offers no
features to adjHeEHFETO BB QGRS RE ARG 7 BRYET PhE PRI BT SPRIBUS HEEKe into account
the adjacent teettrdwhicil, doasdd eruits designodion ensidpsyilobldsingerierelwatinétsoplacement between

the adjacent tegth, i, ClOSEPIAXIMIN AR INRA1EBSSehibaiptendecmpIant sitk.-hlg guide ring of this

prior art also only allows for the preparation of the standard round cross-sectional form for the entire

length of the MR RTBBHY SEEHaPITBIRRIB AT AU B BLAEREABR RIJHSS 2009/0202959 is an
advancement amthechasi chadsigmoetdrShP aiirdhpinia: 2004400139991 asnipdoes dilow for the

accurate adjugtment.ofts.Ling.sRaped.guide./esm. in three axes, and attaches with clamping members
to the adjacent teeth on either side of the implant site. This design though, does not allow for the

clamping of thpglgvitkidmthes veryicommoe axsitsdtidnalieg yirtivg, deifital imitaiytivestoarations, of what is
termed in the depial figldias A . fegend agdle” & n%%f%@%ﬂ&%%ﬂﬁ%x% thgre is a missing tooth

or teeth space(s) behind (distal) to whatever is the terminal tooth in that arch or quadrant of teeth of
the jawbones FIPPENASATTES At "HE UGB EBI0H % Pa 5838t Edhtain a swiveling
feature as doesithécpresent dnve attbfixis Orderto catqtedtssriigiuidddn Bmlgfb800s manner relative to

the width and lﬁ@%ﬂ%&%ﬁ&&ﬂ&@%&lﬁ%@ﬁsﬁ&@ﬁ% %im@&‘tﬁl%%xp&thﬁs@éfﬁﬂkﬁﬁéﬁ%ge at the proposed

implant site. The guide ring of this prior art also only allows for the preé)aration of the standard round

cross-sectional B P e BrRE ST MG BT TR bR RS0 Y (S irabramrr Y SFbty

“head” and *“root screw” componenis of the prior art and therefore may not allow for the
insertion of the two internal sleeves or tube features described on the inferior aspect of
the abutment stage of the prior art into the corresponding two retention shafts of the
“head” and “root screw’ components. This would present an extreme problem for the
dental practitioner to properly assemble the components of the prior art’s implant and
which might even necessitate the surgical removal of the implant, a highiy undesirable
result. If the shifting is minimal it still may require the dentist to use excessive force in
order to screw down one or both of the connector screws through the now non-parallel
shafts between these components. The forceful screwing of these two connectlor screws
into the non-parallel shafts may compromise the integrity of the implant of this prior art,
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.



SUMMARY OF THE INVENTION VAS] The following Invention provides a dental implant system, as

defined by th i at are referred to as other embodiments are YN8 %g(fp Bles only and do
not form part 0 f]ig]] {;)?Pg\gs\é%t invention. [49] Moregyer, in accordance with an errll(f)o iment of the

present invention, there is provided a dental implant system comprising: a head with at least one shaft
going therethrough, each of the at least one shaft comprises, from proximal to distal: a socket, a flange
opening, an unthreaded section, and a threaded section, the head component comprising an inner
flange partly separating the socket from the unthreaded section, at least one root screw arranged to
fixate the head in a patient's jaw bone by fitting into the socket of a corresponding one of the at least
one shaft, each root screw being head-less and further having a distal inner threaded shaft, and at

least one connesipriscraw.RIaNges: 10 coRDact ey ihaxtistakinngr Ny.eaedsabafispta corresponding
one of the at least one root screw through th%_corre%ppngjn% fla}jglge %);r)%gcig%and ?chss the
corresponding'TAGF fidge SHREH AT HAR & S ar At S U T8 AY BF the KINHEHEY Strew from the root
screw and is ahedhgredctewecenrefasteingrpressumdahdrefrorely sdoureniggennection, and wherein
the head of the coNRRRIYL SHEWLRAEGHPIRRIHIR sMtRIcRdSE sealign efithe.cRrresRAREIg shaft in the
head, and wherein the threaded_section of the gt least one ,sh%ét t!ls arranged to receive at least one

corresponding XbUtHEHELAEN. 1507 AEEEIEHY B5oSE M eMBoaitah S e 15854 éomponent and the
abutment comppméntidedaconiiguteddanidapatitenstagds implkoimiécembodiments a unified overdenture
multi-attachment element is secured to the multi-stage multi-root implant. |n further embodiments the
modular desigh tantal ittt St Thetiges MM i iarPs: SEes that are placed
endosseously pwinere thebpst@wsphe videlats pliatihg effect wherntouplediwitteiaawecond stage. In yet
other embodiments;the-head/abuimesi-siage insikfes sidewallsihat capfarpatihedevel of the cervix

to the natural rogt form of g selected tooth type, and conform to the natural \j}:\l/iff rences in root form of
these differenfipEPbIFTEEHTUPRANTE ) BF (R'EHS B HE PSS P TS Hgﬁjac\i/{}é(fa 0
2010/089698R& Tt B20 10/050456:1(Av{E1] tn Husthersdmbyadimeénterthectieadiabutment stage includes
multiple conneglingheles.for ihesesiemttachmentof the.disst andisacend stegss. In other

embodiments the modular multi-staggydenéal implants are adapted so ti} a setgfe\rate abutment stage

"sinks" into th&SBISArATE" *Aeipeseiuly tRerel ASWIMEIHE S5URTERTS! SFBEI5W the crestal height of
the upper anditopler fawbonesidtnsadgnionakewbddimentsithEcdiimérsionsagieilotplacement directions

of each of the ultiplg;reetsrrgwsis Raralieliongffselliam sach ofheraansd/pnmaymlie attached in
parallel and/or gtherwise angLe,d t? the "J&legg]/%butment" stage. In further embodiments the

head-abutment S48 ‘SRt hE A StAGEs " ahd & H&5d component is adapted to allow the intimate

fit of the abutme; C%@fa;la&%mmaé*a@&am@%aﬁﬁﬁ%ﬂ peotherambedingntsihe head and/or
abutment components include micrg-grooves and rid%es on the external sug%)c%s to enable enhanced
i ge

retention and/SFHEAE BHHESEH TSR RIHHEE HESReE the REHE°SE fdes hollowed out
internal anti-rotatoival 2NgdEednter el projecting vingspimesébyrethablingfthédabutment stage to be

coupled to thehgad stagawith aptsrotational ferpiras  yrlathe) smbodimaniathe first stage and

second stage can be intimately fitted and attached into Eeach q}hetrhvia g‘ilitflif: sle?ves ?nd collars to
minimize micrOYAP MY’ BRHRERH THERPEGEC HESHYE Bhibodinents e ntimEléfiRg mechanism
includes interria¢ thrtadedimplancretpinimg doinpofantsstorprawide Li2ILL sealing. In yet additional
embodiments an adjustable over-denture bar assembly is prqvided with ,adjtgstable locking features,

adapted to fit it¥d' Ot D GrrEIY eSS GHERd thie REFEHIREGTE prsRiomr B¥&a%or the insertion of
multiple rotatabyiéy ancl“adjdistabteftengthraverdenttre ivalagorpenémé; for Somepmbodiments multiple

separate overggniue.atirRchment fIRMeHs Are Re st dnthamlisiage siadesargiti-root implant.

only one template form that allows for the creation of bone preparation holes (o

accormmodate 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



[53] Furthermore, in accordance with an embodiment of the present invention, a modular design two
stage single r% %%} %()iggplant system is provided, comprising two detaghahle.and modular stages
which are placed endosseously, wherein the firsg gtage 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 WO 2010/089698PCT/1112010/050456 18 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 emboglimentsihe-sinsiere! ssrenstagealiacheas inanRnatemicaliysnore correct head stage
for posterior Ugo ar ,irreﬁal ntli]s \%pgrg tthg rfx;esi?-distal bt r%etvolu e width of Oher(gdaeg}tulous implant site
does not allow TGP ﬁéceemeeﬁfl of friultiple FOOF SCrew cdmponen s@fgi]ftﬁgcd’rélr% to some
embodiments tharinipiptasitirg mpparansciSisravit sehfordnplardatibeyliied heaparation of the osteotomy

and placemeni yithinsthemastraiory ehnange e sesian iy tirstagedenal planisithe apparatus

including surgjcal templates, and syrgical clampe. I some embodiments, the;surgical templates include
self-limiting defit implan driffs, implant guide pins, an |m6fa%t c&mponent C?I’IVEI’S, where the drills,
pins and driversarendéatigidato Geymedorfeoripietishwitionssstirg it ripates had the surgical
clamps. In stilhfurtherembediments thesuoisabalampsineude aippesisibaradiustable clamping device
adapted to clamp diregthInto (he concave undercuts of ihe inaival vestibules.of Ing,oral cavity,
thereby enabling a?emporary rlglof’flxa lon of the clampin the vesti l_JI%s._ n further embodiments the
surgical clampsdncibdelagrecisidiviaoiistabic ranipingdeviceoatapdestertrampdivectly to at least

one tooth adjageRbitiieJMPIRALRIEdBalAccording to some embodiments, a system is provided for
implementing over-dentures, comprising an adjustable over-denture bar assembly with adjustable

locking featuré&43helbariasseimblytintisdireg multipleitdiUstableroverdenturebbar. &omponents that can

be fitted into mypltiple. stRoRimAIaNs saibatiheidssemblycaRseeireR Blidenture in an edentulous
patient. In further embodiments the mul%ole stages includ§ F?%lge,ad stggge and an abutment stage being
[ i

separated intd WY LREYELT (BB ARt S REAEOSh A SREAIR for the insertion of
improved anatoshitallyf ednrelctechwehrabimpldmdas pmividdds coheprisimgantsoriComponent and a
head/abutme%%%m{e%%nﬁa@gﬁjra the oot SeimReBeRtisinssHadintathedawhone using precision
surgical guide tools in combination with self-limiting surgical tem Igt_es and a precision adjustable
: -related to each other and related to the bone prepardtion [ashiohed to receive them.

clamping devif&:

Additionally, a posterior molar implant should be able to handle the significantly greater

amount of load (stress forces) it must withstand due to its position and normal function

requirements (holding up the bite and chewing forces).

[044] U.S. Pat. App. No. US 2016/863635, Jan. 2010, Feith, describes a “multi-root”
implant based on a physical composition of zirconium oxide as opposed to the standard
titanium or titanium alioy. This is based on a “onc-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.

f045] In an attempt to provide for a more anatomically correct abutment form for
posterior teeth (molars), U.S, Pat. App. No 2008/6293612, November 2008, de Resende
Chaves and Martinez describe a splint abutment conponent for a single stage “root

serew” form of a two stage dental implant, This design in fact results in a biomechanical



WO 2010/089698PCT/1132010/050456 19 [57] In some embodiments the head/abutment component
includes a se %Iiﬁg%%gggcomponent of various geometrical cross-sectignal prafiles and a separate
corresponding abutment component of various cygss-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 igcempaundadndpiusthenemhosinanis.thaisppheomprrant isiaedifiad to provide a

selected form whijch s aptimized for the. target bane area,. such that the roof component(s) is/are of an
optimal size fa\ﬁ%pi:,at‘?teilrr;;?:gI i ?(5% fon 5:%%1;39‘\3/& afcé)'fés??g%gtdrﬁ]ér& raREy a‘&%.‘ﬁ‘o”n% embodiments the

head componénbissadésiadurs begstersdanii drepone, wirndisd Henihiterpakadeahdvelhollowed out area

encompassingmgiathemerceniageiiiha-innatsuiacaareanihe beaceemponant, thereby providing
for far greater friction Ifi1‘i,_>e thanced g ti-rqtagi ng&@p%ﬂggénqq%% Jider and mare uniform distribution
of the forces JFMASHeation Over the entirs structure of the |m|53|ant. IA stilf other embodiments the
abutment compaisentasoadaptel ioobe ¢deiplieestsprtsdmssetiommiiarbasketdstm within the
hollowed out agga.alithetheadLompanagnt.srihatdhafsicianaksuracs atearobiheicoupling is
maximized, therg_by ini i%i%ftheQ ' ro- gg(lzoe ?g%eror'gt ig(r)lrglcsvfgé: etwe Qsi:%g 2 components. This
relation of the Bbttment and Neac Cgrﬁ%on Ats affows for the transter of the functional and
para-functionas lbadingsforeadidioetd SarfahdmyPbondan yebrausidiBgieanyhéislthy manner. [58] In
further embodingnisthedhead/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 dP#§é thmsiof theidsriviansitSdtatptoveNord S AMBHMEHEMBIdTEREs the head/abutment
component inglydgsAR.ungersidesspl adlngsymnichisiorayelated iyeminkimatssanner, from below,
to the root co ent(s), thereby preventing the need for the roat co nent to be threaded through
wO 2010/0855%%%%@?% %M%fﬁggﬂﬁ%%& ?r?%t%a é}ﬁﬁéc%nt%%lllé{e gi%)woen %rggg é%grﬁeponent, such that theg
root component{a}iisionf ef Hignifisarly 4 featepdinsietdriat teprderdtb At b1 head component.
In other embogdimgnis dhesswrgicalauige toel iadaptadigenahieipsecisedeptindelling according to a
three dimensional space plan, so that iie raot bore hale driled is ppimizad withn the tartlet bone
area. In further éMOOUIMENts %he surglca? tide tool 1 a(féfptea to enable precise drilling according to a
three dimensioaihdlanthss ifationesersperopettohofibubstestorhychnive jsnscisdty prepared for the
insertion of theyarieustyshapad.headiabuiment SompuRenisinitiinthe Engethenaarea. [59] In other

é%d to enable (@Igl'grjlsltable yet precise

embodiments a precision adjustable amping device, ng%gﬁ# On AR

drilling into a targe‘t‘qﬁone area, so that ?heyoot bore hole drilled is optimize \/Vlt?wlgﬁ1 the target bone
area, the clampitwy! deiviteactyath dudagsiecithetiestie phitrent Feld BdjaserrsiiphoR #eth or has no
adjacent suppeuirieeth iniatherEmpedimentadbedanplant apparatus includesiloeking features to
secure the surgical templates. to the precision adjustabl Fla iql%devicF %Qﬁh?&,grget bone area. In
yet other embé4 |ane%atrr§? %%jgﬁiﬁﬁﬁtﬁgtm%%ggéoéﬁﬁgt e zgs?u(r)gﬁzzﬁrtemap tzlatrtf:e esnlipp%rt p{ilatform of the
surgical clampiiriafikedy prsidai Herlsetfafget bone area. In further embodiments the self-limiting depth
control featur all the surgical bqne. di | ins, and component drivers,are adapted so as to
T Lc S s G einc e i

S »
be used in conjunction with the [ eaflsj?gsa of the gﬁ?&féaeteﬁ%’%fgfgé§nsecured into a
surgical guide dI¥ipPat-thenaNget 940813788, aniydrotier dmbsdirptntsadiessergiebityuide clamp
incorporates featmsdbataliowhar theLasy aldacew alerapasitioning-efktheamsurgical templates over
another target hone area while the surgical guide clamp remains clamped over th§ initial target bone
area. In additic%‘%‘é\lfeenrwﬁ% i?ﬁlg{r?tlglt 1e§§1€r%?é§?%aﬁdséqeélgir%p%%gqgﬁgﬁ%géf%ﬂ e securing of the surgical
templates oveihg @@@@Maﬁ;ﬁgﬁg@gwﬁ@:aﬁgommon situation requiring dental implant

restorations, of what is termed in the dental field as a “free-end saddie” case. Thisis a

situation where there is a missing tooth or teeth space(s) behind (distal) to whatever is



BRIEF DESCRIPTION OF THE DRAWINGS [60] 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 following description, it being understood that these drawings are given for
illustrative purposes only and are not meant to be limiting, wherein: [61] FIG. la is a front view of a
vertical stacking of the components of one possible embodiment of a three-stage single-rooted implant

of the |mpr%ve? I %%ﬁlr%togt ?f t['}lmpre%eglt inver ntlon [t6 ]hFlg Ibi s ront }/lew of f[ertlcal stacking of
the components of fe‘e ment of atwo sta% S|n le- ro ’1 ?an 0 proved

one
implant 77%‘??}‘%@’&&&% ﬁ\/@ﬂ?l(? FCVG“ITC 5 BTV wavg ﬂ‘ WAEkihg SF g “components
of one posSMBIEEMBERIRER: GHY {Rred tAGS ARG Itetlimprant BRITETRHTGTE %ﬁpﬂ’éﬁ At77 of the
present invERtSAZIEAPERGIER anﬁdﬁéf\ﬂ%@v\@ﬂ}ad%?ﬂb@l‘ét‘acﬁﬁ@ BTt Edih poe M BT Ehe possible
embodimennpia: twis-stagesmédticiop tedtimprant ef théinplovelr v pinth? 7Pebeeiprestftdnvention.
[65] FIG. 2stiscartbpovievaofonecpossibiesnibodimentof e theddicomparnemtdy dfarttheie-stage
single-rootédsimplantof the improved implant 77 of an embodiment of the present invention;

SUMMARY GF THE INVENTION

[048] The following invention provides a dental implant system, as defined by the
claims. What are referred (o as other embodiments are given as examples only and do not
form part of the present invention.

[049] Moreover. in accordance with an embodiment of the present invention, there s
provided a dental implant system comprising: a head with at least one shaft going
therethrough, each of the at least one shaft comprises, from proximal to distal: a socket, a
flange opening, an unthreaded section, and a threaded section, the head component
comprising an inner flange partly separating the socket from the unthreaded section, at ieast
one root screw arranged to fixate the head in a patient’s jaw bone by fitting into the socket of
a corresponding one of the at least one shaft, each root screw being head-less and further
having a distal inner threaded shaft, and at least one connector screw arranged to connect to
the distal inner threaded shaft of a corresponding one of the at least one root screw through
the corresponding flange opening and across the corresponding inner flange, wherein the
flange separates a head of the connector screw from the root screw and is arranged to receive
fastening pressure therefrom to secure the connection, and wherein the head of the connector
screw occupies the unthreaded section of the corresponding shaft in the head, and wherein the
threaded section of the at least one shaft is arranged to receive at least one corresponding
abutment screw,

[030] According to some embodiments the head component and the abutmeant component are
configured as separate stages. In some embodiments a unified overdenture multi-attachment
element is secured to the multi-stage multi-root fmplant. In further embodiments the moduolar
desizgn 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 vet 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 oot form of these different tvpes of teeth at the level of the cervix of
the upper and/or lower jaws.

16



[66] FIG. 2b is a top view of the "head" component 2 of one possible embodiment of a three-stage
multi-rooted irgplant of the improved implant 77 of an embodiment of the present invention; [67] FIG.
2c is atop view%f%?{%sﬁg%sible embodiment of the "head/abutment” co SRERPE8t% two stage
single-rooted implant of the improved implant 77 of an embodiment of the present invention; [68]
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; [69]
FIG. 2e is a bottom view of one possible embodiment of the "head" component 2 depicted in FIG. 2a;
WO 2010/089698PCT/1B2010/050456 22 [70] FIG. 2f is a bottom view of one possible embodiment
of the "head" component 2 depicted in FIG. 2b; [71] FIG. 2g is a bottom view of one possible

embodiment O[Bg:\? 'ﬂ?%ﬂ{%be%g%%ﬂgérﬁ?'iﬂg 9&%&%&9&9 Is%%g IH&]E&%H%EHPI@ connecting
holes for the secure attachment of the first and second stages. In other embodiments the
modular multi-stage dental implants are adapted so that a separate abutment stage “sinks”
into the separate “head” stage, thereby allowing the abutment to sit below the crestal
height of the upper and Jower jawbones. In additional embodiments the dimensions
and/or placement directions of each of the multiple root screws is parallel or offset from
each other, and/or may be attached in parailel and/or otherwise angled to the
“head/abutment™ stage. In further embodiments the head-abutment stage is split into two
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-
rofational 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 sceured to the multi -stage stage

nulti-root implant.

[0531 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 z head/abutment
stage, wherein the head/abutment stage infegraies a head component and an abutment

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



[72] FIG. 2h is a bottom view of one possible embodiment of the "head/abutment” component 6
depicted in FIG, 2d; £Y3L8FIG. 3a is a front view of two possible embodi g&s?ofm& goot screw"

components P& lgll?]%%roved implant 77 of the gresent invention; [74]{;?—:? >3b i a front of one

possible embodiment of a connector screw 4 and one possible embodiment of an abutment screw 5 of
the improved implant 77 of the present invention; [75] 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; [76] 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; [77] FIG.
3e is an angled top view of one possible embodiment of the abutment component 3 of a three-stage

multi-rooted implapt gf the, mproved.implank&7 0 LS RISSERL VERON 48NS «f is an angled

bottom view of one possible embodiment of the abutment component 3 depicted in FIG. 3d; [79] FIG.
3g is an anglSFGRBR VBT BhHE oS I B EdTH BT ST IR A B THERL 5 Ponent 3 depicted in
FIG. 3e; [80] Kiokal isriapiviens dicofielpossibieenbodimant of thensungicdilytemplate precision
support msertc:l)ﬁeq LE‘L@IR)E%Q&E‘EL%%%BF%H or dental implants. In other embodiments the single

root serew 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 muitiple 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 inciuding 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 inciude 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 impiants 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 abuiment stage being separated into two stages.

[058] 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 tempiaics and a

precision adjustable clamping device.



[81] FIG. 4b is a top view of one possible embodiment of a primary surgical template 18 of the present
invention; WO 2010/089698PCT/1132010/050456 23 [82] FIG. 4cis a tog view of one possible
embodiment o‘?g@é%ﬁaﬁry surgical template 19 pf the present inventioPﬁ:, fﬁ?@ﬂ%@ﬁ% is an angled
bottom view of one possible embodiment of the surgical template precision support insert 17 depicted
in FIG. 4a; [84] FIG. 4e is an angled bottom view of one possible embodiment of the primary surgical
template 18 depicted in FIG. 4b; [85] FIG. 4f is an angled bottom view of one possible embodiment of
the secondary surgical template 19 depicted in FIG.4c; [86] 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;

[057] TIn some embodiments the head/abutment component includes a separate head
component of various geometrical cross-sectional profiles and a separate corresponding
abutment component of various 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-imiting “root screw” driver, s¢
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 bead/abutment component, sc 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 ts 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 emhodiments the head component is adapted to be placed in the bone,
and has an infernal exfensive hollowed out arca 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 gniform 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



[87] FIG.'s 5g-5k are a series of angled bottom views of the fully assembled single-rooted and
multi-rooted implants depicted in M.'s 5a-5f of the improved implant 77 of some embodiment of the
present inventfgﬂ;z(’[]é’g’]ggf’é. 6a is an angled top gpd side view of two po%g%igzgjr?{%’%‘i%ents 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;
[89] 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; [90] FIG.7a is an angled top and
front view of one possible embodiment of a freestanding precision surgical guide clamp 38 of the
present invention; [91] FIG. 7b is a close-up enlarged view of an embodiment of a segment of the

eestanang iEclaon gl guie.sampABEeRipied FG IR JIRIEIR fe 2 top view of
several possible em odiments of clamping attachments for the free-standing precision surgical guide
clamp 38 depiéteufifprtlisreaia Graetrh gy oe2ottion B sbeTiIE sonerost4 e e

embodiments the surgical guide tool is adapted to enable precise depth dritling according
to a three dimensional space plan, so that the roct bore hole drilled is optimized within
the target bone area. In further embodiments the surgical guide tool is adapted to enable
precise drilling according to a three dimengional 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.

I059] 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 drilied is
optirnized 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
ihe 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 vet 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 gnide clamp also allows for the securing of the surgical

templates over a secondary target bone area.

BRIEF DESCRIPTION OF THE DRAWINGS

[080] 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



[93] FIG. 8a is an angled top and side close-up view of one possible embodiment of the surgical

template precjsion rt insert 17 engaged within one possible embogj h rgical template
precision sup[%(?tzpo?gl’tg%grg%%l of the present invegjion; [94] FIG. 8b is agflr{(])ilr?'tg\%g\E/vllaiffé'SagﬁlrvlI 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; [95] FIG. Sc 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; [96] 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. Sc; [97] FIG. 9a is an angled close-up side view of an embodiment of a segment of

the precision syfigical duide GlaNIbaRARRICIRAdNHE G £,k the Bresent ipventien;vd98] FIG. 9b is an
even closer-up angled side view of a segment of an embodiment of the precision surgical guide clamp

29 depicted inPERS BLYGE BRI G E AN 3R YR MoEBTH view from the top perspective of an
embodiment qha (lifigrert.segment RitheResisionsurgicalovide slamp 2Shdsnigied 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 templ&R P ShedlisHHES ERRFHP Y HA ATORS Bp anieui /8P AR EhiBdiment of the platform
precision adjustesenimstement 51 depicted in FIG. 8a; [0101] FIG. 106 illustrates an angled top view of
the assembly (from left to right) of an embodiment of the parts needed to assemble the platform

precision adjutAfenFErefbdne ST &iseRid v iR Legdng il hpgomponeants of one possible

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

present invention,

[063] FIG. 1cis a front view of a vertical stacking of the components of cne possible
cmbodiment of a three-stage multi-rooted implant of the improved implant 77 of the

present invention;

j084] 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.

[085] FIG. 2a is & 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 muliti-rooted implant of the improved implant 77 of an embodiment of the

present invention;

[067] FIG. 2¢ 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] F1G.2d is a top is a top view of one possible embodiment of the *“head/abutment”
component § 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;



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

adjustment el k%@ icted in FIG. 10b; WO 2010/089698PCTRBZQ1/020456,25 [0103] FIG.'s
ha-ilk are a sﬁégﬂg@op vgl)ews 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;
[0104] FIG.'s 12a-12f depict a series of top views of the preparation of one possible embodiment of the
osteotomy 73 and the insertion of one possible embodiment of components of the improved implant 77
of the present invention into the osteotomy 73; [0105] FIG.'s 13a -13h depict a series of angled top
views of one possible embodiment of the precision surgical guide clamp 29 clamped at one possible
implant site which illustrate its use in preparing one possible embodiment of a multi-root osteotomy 73

for the insertigpyjthindt of ioneRessile smhogiment aftbadmpraved-inplaniihehile present
invention; [0106].FI ' gbglose-up angled top view of one possible embodiment of a "root screw"

component drﬁj\‘? ?ngégm &?y composed of an implant carrier 70 and a slow speed driver 67, and one

possible embogimenyaf hespalseiens Lrengasssbwithindheseltimitomiaatuiaof one possible
embodiment of the seconda.g/ sur%/jﬁﬁl éemplate 19; [0107] FIG. 15 depicts an angled top view of an
ly'itfu

embodiment SPRARHHYESRESHES trated in FIG. 14 fully engaged within the secondary surgical

template 19 ofd-4s. ffi; apdLelgw ihathe SR SHdicabamplatant 9:RAgaaRM within the precision

uide clamp 29 depicted in FIG. 6a;
g P com.pgnent 6 depicted in FIG. 2d;

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

components I 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 5 of the improved implant 77 of the present
invention;

[075] FIG. 3¢ 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 ane possible embodiment of the abutment

component 3 of a three-stage multi-rooted implant of the improved implant 77 of (he

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 FEG. 3e;

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

precigion support insert 17 of the present invention;

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

18 of the present invention;



[0108] FIG. 16 is an angled top and side view of one possible embodiment of the precision surgical
guidg clamp Z%élg%?tygt!i)g%la free-end saddle situation for the _implant sit lé%g{%})ﬂﬁ%ﬂa is an angled
top view of a Verticar s%acklng of the components,of one possible embodiment o t(f'ne 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 WO 2010/089698PCT/1132010/050456 26
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 pput-rpptimalan,g ¢:af ieRresenidavenianplQt 1 bHe. &isian angled top view of one
possible assembly embodiment of several possible embodiment of the multi-root improved implant 77
of the present fAHAGA WHERHIE G858 overdenture connecting assembly components, 76, 79, 80

and 81 engagagbythinhase mplant inasderip alauRcmadduhaich sunpartfor a removable ful

denture in an edentulous patient; [0112] FIG.'s 19a-19e are a series of close-up top view of possible

embodiments GPHECSRT SRRy BES B < SRipsh S d279, 80 and 81 depicted in FIG. 18; and

[084] FIG. 4e is an angled bottom view of one possible embodiment of the primary

surgical template 18 depicted in FIG. 4b;

[085] FIG. 4f is an angled bottom view of one possible embodiment of the secondary

surgical template 19 depicted in FIG.4c;

[088] 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,

[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 52-5f 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
tecth 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 38 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 {ree-

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 FEG.’s 7a and 7h;



[0113] FIG.'s 20a-20c are a series of front views of one possible embodiment of a two stage

overdenture h&g%a%%gggeyt component 6a and two possible embodime{;@/ %(;%ﬂ%%ge over-denture
abutments made 0f components 3 coupled with 89 and 28 coupled with 87. 4‘] It will be

appreciated that for simplicity and clarity of illustration, elements shown in the drawings have not
necessarily been drawn to scale. For example, the dimensions of some of the elements may be
exaggerated relative to other elements for clarity. 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 theygantex&osAparticularapplication AR, its FeqeirRmsaisi. VaHQus mogiifications to the
described embodiments will be apparent to those with skill in the art, and.the general principles

defined hereirl FayEa AHPREE BCOHE SRS ARTE A BARTATSH Y BPEERRt invention is not intended
to be limited te:thedi@: 20h0/089698RCTK BR20%0/060A4 56T parfit ulabeprisodiments shown and
described, butistg;he accorded the widest scope consistent with the principles and novel features
herein disclosed. In other instances, well-known methods, procedures, and components have not been
described in dgtadl sBI&s $tofk tofehscigredhe présdintdmveniiiomrcuring bar 55 that can be

dropped down to secure the precision attachment elements 39 and 3%a of the precision

surgical guide clamps 29 and 38,

[095] FIG. 8¢ is an angled front view of two possible embodiments of precision
attachment elements 39 and 3%9a 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 3%a depicted in

TG, 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,

[088] 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. 9¢ 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 illusirates 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 82 and 10a;

[0102] FIG. 10¢ is a close-up top view of an embodiment of the middle parts of the
platform precision adjustment element 51 depicted in FIG, 10b;



[0116] The word "stage" as used herein refers to the different overall types of separate sections of the
implant. A "component" is a particular version (size, shape or number) t at type of
distinct "stageW é?r%%‘“ﬁ%“egé to assemble the differgnt types of stages of %f%p{?r%%@rﬁs%tﬁgq one whole
implant. [0117] Non-limiting embodiments of the invention include improved systems, means and
methods for the preparation and insertion of improved anatomically corrected implants that more
closely imitate the overall natural form of the 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. [0118] The implant
system, apparatus, tools, kit and methods of the present invention substantially solve many of the

problems assqgiatag ity e PHOLatHEr SXamRle - Brpuilinie.pQtserev inRriant design would
significantly increase the total bone tg implant interface surface asq?)o&?pgé’(\a}%to he current single "root
OW f

screw" design AR meReHL Bidtnebifan et ity R B IS sty greater bone
adhesion andslgsselzuitegratbn! wf thedmprevadnmplant. [0119] Initial rigid fixation is desirable for
osseo-integation to occur. This initial rigid fixation is enhanced by engaging the hard, dense cortical

bony plates of &4 Fond22ARTBIACHSE HdMN HEpOFRERHHCHEERTR BHiBIe naturally
contoured crosstséitional dieenrsionyofihed headirodthé snplantbhayplaiometheldentist upon initial

placement of the implant At the implant.site: 9 directiy.enaage.iesecarticakhomy plates with the

"head" segment, allowing for the immediate fixation of the implant in the bony implant site. This would
represent a sigmifispriGadvantage ayen thererof ardlcbdoth femcadesapheitdhadelntisitplans on "burying”

the implant fo%ﬁeae%%ﬂ%%%@%@gd%aﬁéimpz@rgsaégd%'d% CE?@&@%%B}JB%Q@WQNOV to loading of the
implant as well as in cases where the WO 2010/089698PCT/1132010/050456 28 dentist intends to

immediately IGHeFHE ifnpiat Prrasdite nesdli g O erHbR B WA RS BERS e Fhore popular of the
past few yearshasniteailowva theidentisticddbktorddbiemissithg ioptosied ingdiat@Rofalowing for an
immediate esthetic salutipn,to the missing tooth. [0120] In order to allow for a stable and durable
implant form the diameter of the "root screw" component of the implants along its entire shaft must be
of sufficient gifth ¢s]emRnwoiproldenthe slecessasy stppartsoblthenadtitmenttariccerown which sit atop it

and the forces apspleg ivauah Jnerbvhandhan A plRGRCIARIAR B heimplant "rool” buried

in the jawbone. Based o above space limitations, it is determined that in order to accommodate

multi-root screfidTho% HeheR PR et pioteHiehAharetid FResre g iBintesE multiple "root
screws" to be phaisgialler dixnetersthariedusrenf singleniaot scgeal ldesignidf standard implants.

[0107] F1G. 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 depicied in FIG. 6a;

[0108] FIG. 16 is an angled top and side view of onc 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 specificalty 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



[0121] In order to allow for the placement of a "multi-root” design implant into this very limited bone
volume, one must consider all the described above limiting factors and b%l nce them with the desire to
place the Iargé‘zvs? HamER? implant "roots” possiblg given these constrair?ts? $6 a9 1o alfow for the
placement of the most stable and durable "multi-root” implant into the implant site. [0122] As noted
above, the very limited three-dimensional volume of bone represents the implant site and presents
severe challenges for the successful implantation of the standard "single root" implant design within it
in a reproducible and safe manner. To achieve this goal successfully in order to provide 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, agchrate.and AIERISSRIERASANRN. O he implantaiednabreg:gimensional manner

as well as the accurate and precise insertion of the implant components_ within this site in a
three-dimensiéﬁgqrﬁfh?]‘i‘?@?ﬂg‘%/%%%‘?ﬁ,{f’é’ BE SRS SHPAEHTEUTRETATS 59 must incorporate
features that allevhienprecisélyethusereshtif@iR3] Rk irprovedhiill- rooprpesterior implant of
embodiments gf the present invention not only splints together multiple implant "root screw" forms but
does so WO 2010/089698PCT/1132010/0511456 29 endosseously (completely imbedded in bone).
This means thiatl thé Ridkrehisinveniiahti$ sitongen: moesdistadenbigadmvodéndarabievtivdn any of the
standard posteriar implankesions:dAbatlhRIs R arovidadynAseordancawithan embodiment of the

present invention, an apparatus, system, and method for a modular design two or three-stage
anatomical delfBsr§ihBIArISyS i B EUppBT g 53?&%?0@%8%%%3813%@&% prosthesis (i.e.
individual crowng;geaultiphie dreningior overdeniliresioceinedsinbeinhthetwoistage embodiment,
modular singIqe%qamy}ggl&gﬁalr;mggégggwgIgil@gﬁ(s) or components which are attached to a
modular customizable proximal "head/abutment" stage or; in the three stage embodiment, modular
single and mujtipledistals oot scrawi sidage(s)oes-cprpanentSpndich mitmitelyfisinte a modular
customizable pigximal heASBAR.(LATRRAAIYY of1Re mArYeAenial implant into which in tum
intimately fits a third abutment stage (component). These components ailow for the assembly of
improved singje1aBiifeGRuipBe ook eental fraplaiats er-aniesor astipasteniarftesth. [0125] When the
first two stages, of, (1. IMRLYRAJMRIANL NG BesN b DI e nalsnisiaNoons is allows the
dentist in the tfwrée-stage embodiment to Inti atenly It a third stage ready-made cast or castable
abutment utiliZie (i satarEaIyeromal chexpreeie’ sPirkdiphdt 44 8 eitatAment. In the
two-stage embadigrent the "abutment” is an integral part of the "head/abutment” component. In both
embodiments, the proximal "head" or "head/abutment” stage does not extend deeply into the bone,
and the distal Pdtiderel/Potapeciayd febfeipdneiisyinthitaly Tl ey Reagntb Hehd/abutment”
stage and are gmalieiangqual vavesalldimeasienioistaneard:dentglimplantsnaliewing for

conservative bane,prearafion.at ihe Fuelant siies I Death QLlsa apuiment’ stage of the implant
may also include In both embodimerits a rea y-made prosthetlc crown margin interface extending
above the crest8tthe" jaistseridattheriepits jdree EERE T IdRmEI e Etas 1B%el) allowing for
superior margigadintegrityiand seakpdifiafedprasthasis:(eramaphhathembadiments, the "head" or
"head/abutment" stage and "root screw" stages can be shaped to allow for the "root screw" stages to
attach to the "head" or "head/abutment” stage either parallel to or angled in relation to each other. In
both embodiments the "head" component or "head/abutment”

DETAILED DESCRIPTION OF THE INVENTION

[07115] 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 ig not intended to be limited to the



WO 2010/089698PCT/1B2010/050456 30 component may include micro-grooves and ridges on its
exte.rnal sqrfa&fe fg&&{%g%nced primary r_etentlon and subsgquent bon_e ap%%&,?g,é%&@? embodiment
that is de5|gne00for over-(ﬁentures, a unique abutment design and unique adjus able over-denture bar
design is described. [0126] Furthermore, precision surgical guide tools and methods for the accurate,
precise, and reproducible implantation of the two and three-stage improved dental implant system at
the implant site designed specifically for the improved two and three-stage dental implant are also
disclosed. [0127] Embodiments of the present invention provides for an improved design of several
types of dental implants (single-"rooted" anterior implants, and single and multi-"rooted" posterior
implants) inserted into the alveolus of the upper and lower jaws as well as a set of precision surgical

tools and a methodaf wilizing.them.far ieRcoate prasise Anddenredusible implantation of the

improved dental implants described below. The improved implantési is/are comprised of two
detachable arfHisaiRF the RENERGA R RN AEEHE SAYRE ARAGFTBNARE d to as a separate
stage or is an wiegrnakparttbédne otdhesetwocstagesis Fhe firsthstagescite distitanededar stage, is

comprised of gMgroggg,glgnh@#@gn%{,gng‘le cylindrical "root screw" forms or implant screws that may
be tapered or straight along their length and that may have on their exterior surface rod-shaped,

screw-shapedjodanél] ohdravid (sfias tes assistini teténtioniodiilerbonyailepiusollSpsadistal "root screw”
stages will be madg, gyméqmlﬁm.%kizﬁﬁﬁ&m@@%{3&\4@%@9&&9@%@@%@%@{%@, allowing the

dentist to choose and "mix and match” on the same dental implant different sized implant "root screw"

components SRR BELEPE iPh HIsE, SAEF oSSR RS amB A F5E AP firiflants to choose from
a kit of different:gizedtanohdiffe ientdarmhtireiadior. "nead/abutment” components the one that provides
the most advanta}%eous composite of the two separate stages for any particular implant site. These

"root screw(s)fRbMbOAEH HiagRedERCBRINE M5 AP T B U T tHe S HBa P &BPbnent and the
root screws thesiselyes maydperpataliel arotisetfiameat nodheia]QL28):Eriténigdos choosing which

composite of GpIMPONENIS.Are MAshAdVANAdRM IS SMBLAY Aud assemblemayinglude, but not be

limited to, among other critéria, a diagnostic consideration of the anatomical limitations of the implant
site as well as*3He HRPSEBIHBECORPE FHESh ) 8fsfile modular stages with

cusiomizable features to which a third abutment stage is attached or alternatively, is an

itegral part of one of the two stages.

[0118] The implant system, apparatus, tools, kit and methods of the present invention
substantially solve many of the problems associated with the prior art. For example, a
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 aliow the dentist upon initial placement of
the implant at the implant site to directty 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



31 evaluation of the requirements for anchorage and stability of the dental implant to be placed, based

on the Iocatiogvgr%?lagﬁ;%gated functional load the dental implant will bef@it?,% led., bear. [0129] The
le em og

proximal detacha ead" or "headiabutment" sgage of the implant in iments of the present
invention, which is meant to replace the current integral "head" or top section of a standard implant, is
shaped to conform more closely than all the previous state of the art to the natural cross-sectional form
of the different types of roots of maxillary and mandibular (upper and lower jaw) teeth (incisors,
cuspids, premolars and molars) at the level of the crestal ridge (the level of the cervix). The "head"
components or "head/abutment” components of this stage are relatively shallow in their overall vertical
dimension in order to allow for the conservative bone preparation at the implant site needed to

accommodate;iis;pfenpalyrakekessreactionakionm yabahemheid iKidkeyrgharadnor other custom
shape). [0130] The two se%arate staéqgg (;h ad" and "ro Escr w") are intimatel% efitted and attached

into each otheFV R TS SIS R/BE 4l CORATS OF STHEFMEENY of edtiping Maluding, but not limited to,

internal threadesksgrentraramitcnebf tHewiwe istagenindrterterevidontagitiyisdésded coupling
between the tygstages 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 pdiitg0dn itsddistallowifferigatde rfalodiratlowipgrfdiothatasBandsiyobfisitingiet, bi and tri-"rooted"

implant forms with-spyallesaf Sakalsizes Moot serews s iaiceplasenthe missing molar
teeth while actually enhancing the stability atnfd %E)iliég/ '%o Wit‘hs&and thehlogad%n farce dIof functional and
para-functional SHeMAY SF BiRaTAG FHEFPESS Sh AaditicHal s advsitgE

onal distinct agvantage 54t %llows several
embodiments bf fhednprowdttdiptastshiorbeptaded preipeatibndurticwdaldicpredtiotisly not have

allowed for the |ajggh.sidedmiandayd "sinale foat ainRIgntsoatifamms toibeplaced M.the alveolus
without first subje tin%the atignt tourildditional surrp;%%l roi:edures Suﬁﬁ‘;g? maxillarl}z sinus lifts or
e

maxillary or mASHBUIAP g SR B et r A P S B IS AT S1P Fom the trauma of

these surgeriesgyeciuice e alifgpiimmoaruicwaVeshithed dentbirvidoaisichre dterrénesme and overall time
WO 2010/089698P€J41B82020QpA498 3dard implants,

[0121] In order to allow for the placement of a “multi-root™ design implant into this very
limited bone volume, one must consider all the described above limiting factors and
balance them with the desire to place the largest diameter implant “roots” possible given
these constraints, 5o as to allow for the placement of the most stable and durable “multi-

root” implant into the implant site.

[0122] As noted above, the very limited three-dimensional volume of bone represents
the implant site and presents severe challenges for the successful implantation of the
standard “single root” implant design within it in a reproducible and safe manner. To
achieve this goal successfully in order to provide 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 inseriion of the implant
components within this site in a three-dimensional manner. Any sysiem, (o 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 fogether multiple implant “root screw™ forms but does so



" required to complete each case. It also provides additional advantage as it allows for more
cired ~root scAU BAHE BRats in order o insertsgpaler dimensioned bk Sescur” components
spaller dimensioned implant "root screw" components.
[0132] Additionally, since embodiments of the present invention also include "head" and
"head/abutment" stages that allow for the connection of multiple "root screw" stages to the "head" or
“"connector stage to form a "multi-rooted" implant, another significant advantage is that it provides
enhanced structural advantages both in retention of the implant in the bony socket (s) and greater
ability to withstand over time the forces and load of the natural "bite" and chewing, clenching, and
grinding loads both in normal use and in patients who grind their teeth or clench their jaws (paranormal

function) over the, standeressingle toaL imnlaRt,9133] Rue ta.he arareaies auHface area of the

improved implant that is buried in bone, the implant to bone interface is far greater than in any
standard implaRe S & HRS TS AR SHSURI ‘AREiNG fi%eesggcwglP%séﬁﬁ%\lﬁ‘gﬂﬁaﬁtfor a greater amount of
osseointegratidmifos.the implant and therefore greater "loading” capacity of the improved implant of the
present invention over any standard "single-rooted" implant once healing is complete. This enhanced

loading capaclf! 8 heeTRipFEvELThipIRGSETLeaH BELIR STLEFamE FHEPIHREYNTE Mistes to use several
of the improveghimplanigs@s:thaifixgtoguipportgtiactusaiora reinovabie overndentismeal[0134]

Additionally, emgﬂmm@'{a Rf the RIgseRtHVCRTIARGORIAIN R BesRiage.smhodiment wherein is

incorporated in the inner aspect of the proximal "head" stage an jnternal connector or connectors, such

as but not limited {6 L EF P RS SHRIEPSITAR HACHINGSY (ORREER 8 S5 8P-¥8%hird stage abutment
segment comprisintpeith erceigorensinaod sndgrindanitimensavndsepisposeistoatt as the supporting

structure for theyimplantcroun, tohe:fabucated by dhe deniahpactiionsr: the maranatomically

correct modified oval, elliptical, or rnomboid cross-sectional shape of the "heag}'qor "head/abutment

component as P8 ABRIH GG HELIHEE TNt PO e al CORREE SPEESAHhE "head” or
"head/abutmentirpompe ndivhtotartiig Tabutmenttbo mgomaabihacfite g ideisBIstanto it (hand in glove)

and provides for,sURerigr.ARl-FeLatipakieAtH eSSV hidiSdSAHER MR 2 third
2010/089698PCT/1B2010/050456 33 the intimate fri%yﬁnal contact of the entire internal surface of the

"head" or headAHGER &1EC SHIMPBYHER: 85158 BTN BY fﬂ%@ﬁ@?ﬁﬁ%ﬁ?fg&%ﬁhe "abutment”
component assiwelt asithrerfeictionaldit torsigmiidantt imterabserfaresoftisetabutment. This secure and
completely rotation-free connection between the "head" stage of the improved implant and the

"abutment” is & TgANESARSAUE Rt AL R SURRY SHVBREBH BV tie roPRAte of the art. [0135]
Additionally, ipenaitdivwents bithiénthrde dtage idelsighdostagrenbrdmenpostenorndjngle "rooted" and

posterior multigroqted” implants. adaspe.pastion.ohiie.abHiPeRtSIB R iNetheextensive internal

hollowed out (""baslge‘f") unique design of the separate "head” component (which is buried in the bone)
and so allows 8F%n %353&@%@1 REETATHENTSPHHE e YoTRSHEPRSTHY ¥ any of the prior art.

“abutment” is an integral part of the “head/abutment” component. In both embodiments,
the proximal “head” or “head/abutment” stage does not extend deeply into the bone, and
* the distal “root screw” stage (8) or components intimately fit into the “head” or
“head/abutment” stage and are smaller or equal in overall dimension to standard dental
| imrplants, allowing for conservative bone preparation at the implant site. The “head” or
“head/abutment” stage of the implant may also include in both embodiments a ready-
made prosthetic crown margin interface extending above the crest of the jawbone at the
cervical juniction (cemento-enamel junction level) allowing for superior marginal
integrity and seal of the fixed prosthesis (crown). In both embodiments, the “head” or
“head/abutment” stage and “root screw” stages can be shaped to allow for the “root
screw” stages to attach to the “head” or “head/abutment” stage either parallel to or angled

in relation to each other. In both embodiments the “head” component or “head/abutment”



[0136] Additionally, embodiments of the present invention may contain an implementation wherein the
outer border qf. rea referred in the dental literature as the "collar” o, in..of the proximal
"head" or "he%{/défg%b%tfﬁ"%ﬁg' component is machingd to provide an ideal ggg}%r%{}ggéa%gtorative margin
for the dentist to fabricate the crown to be fitted upon the present embodiment implant form. This
feature is incorporated to further enhance the seal and marginal integrity (prevent leaking or seepage)
of the final restorative crown to the implant. The "head" or "head/abutment" component may also have
an embodiment which incorporates "micro-threads" or smaller ridges and grooves on its external
surfaces to increase its external surface area and: 1) maximizes bone adhesion to the "head"
component; 2) minimize pathogenic microbial infiltration of the pen-implant (bone surrounding the
implant) space,and.3) eRhanesitheabiliy.ef:the naplanh te. achieveprimary fixation by engaging the
hard bony cortical plates of the jawbones anqther,dis}in tadeantag(% f pre ent in\fention over all the
prior state of tH& &, ’[ﬁi%‘?]n,&%dt??@sﬁﬂ‘ilaﬂeb FESG L8 Lo grearBRibiites 5r%ieed in embodiments of
the present inventibntean benshapedirwddngnidvaruatedishlpescardehtiimensiers: By varying the
length of the "hgagh.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 fofah2sjicrdasedreatention, s\ PO E0/089698RPCTH LB 20 18/650486 B4cstrength, and

durability of the mulfisERobimpiant Qi dherRressnLinvaetionLvenAll de:RrPhAhmeshesially relevant in

supporting an overdenture bar for a full removable denture (in thederytlgxentu_I(‘)}u§l atllent the mesio-distal
dimension of HEHERR TN &IPSR RC S AR IPRY YR P Y AE S djateht teth to consider).
Additionally, thesppartculin desigrdeature of the present invention allows for greater width of bone
volume between the "root screw” components of the improved implant, a furthe) _tgiololgical advantage
over the entird PrGHARIBTSE E MBI ST HE pREEEHRISAREN S5 FoVGE ¥ a single "root
screw" stage thyatait@chesitpianaratdmicalyl oteicomptintaval) antieriod hdadtcete¥iead/abutment”
stage for a”teﬂ%%m@#ﬂ%@%%ér% welkasResiole HoatReewisiagahatagniects to a "head" or

"head/abutment” stage or.r_nolar teeth where the mesio-distal bone volume width of the edentulous
implant site dSESROEANSHEEH tHEACAMERPOP S P N P G EE T AI%Y ERtbodiments of the
present inventignedlgdbproviteticrunidus Hatyed éntth compondntsifor Beldmpiioved three stage single

and multi-root;implani shaned b/ intimaisleitinia he.comrshending. Reac somerrents which contain
uniguely designed (described in the drawings below) internal hollowed, areas for the insertion of a

novel new ad;HSth BRE BBy SHER T FE A LS R FBR A RERES T 96 81T A% PHHE  RE AR fit of the present
invention's prextastcoverdertuiddinscssenmidyicompohbnisaty. the abutivkeitcebmpoaknts of the
implants providess oy, &,Mqre §Xaakllihan the eriirePHorA:ARhE saliRPHORANElies on dental

impressions and laboratory castings (which are known i they{;lental ?eld t% bg irégerently inaccurate
due to the expdrSiBA LHA S HTFaHSR B8 ARERL ST BN Tt FABHESHOAY M order to fabricate
the standard overdéntadesbdrftamesorkio\wssenthedriprdvdy bverdestiire Barabgsebly of the

present inventignisdnseriag-niaitherdhe singlesns muti-raghinmlantaefthenrasent invention, a full
arch over-denture supp?rt may. be Cgr Parqﬁd asse{qbled %Enqratirghserte into the e(iientulous patient's
[ a

e ,
mouth. This n&WHaEHA ISFEURIES 401 SRTar PEEItcH & A

t ame gnéa .
on, stabllity, strength, and durability of the
implant-prosthiegibiovififtivet eratidenprion ot 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 either 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, bul not be limited to, among other criteria, a

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



[01 40] Embodiments of the present invention also provide for a unique two and three stage improved
implant wherein the t age design allows for the securing of two W
2010/089698&%@%%%%050456 35 separate oyer-denture attachmenct}éct%/lﬁ%eemﬁog%?abutment"
component or in the three stage design either two separate overdenture attachments to the separate
abutment component or a unified double over-denture attachment which has a locking element to
secure it to the separate abutment component. [0141] Both the "head" , "head/abutment" and "root
screw" stages of embodiments of the present invention may be made of bio-compatiblu materials
including, but not limited to, metal, ceramic, glasses, or any combination thereof, and potentially
having various coatings of materials such as titanium beads, titanium plasma spray, hydroxyapetite, or

bone growth chgmigals.ehsimilakcRatings:tersphanse altashorent e.kens ialdalTo simplify,

standardize, and allow for consistent and precise re rqduc{ibiliﬁ&y ofdins%r,tiorll, the.ﬁq!lowing
embodiments BPHEVEISUGits AL R B SRS URBF I BT EF T & & B AV &5Ius site
(osteotomy) teageegtithespresent invention implant forms: [0143] A kit of different sized primary
self-limiting (in all three dimensions) surgical templates (either re-usable or gne-time use) which are

slightly larger IR ' GMERSRBRBER dKACHRPY EofrRep Bhdirfy 16 T Ko Rees 8HSABP ¥haBe of the different
"head" or "headibbiitment!t siagescat ithveridwe vofith & hoayt tregiiiveightc(essliokghe cervix) as will be

illustrated in the Jrawings.belavwr Thedentalpracttionstcheasesthe.mestaparepiate shape and size
template from the kit and secures it in a precise location via the pr?j%i:n

ecu S ‘ : s&gn ad ustabl§3 clamping device
described beldW BUSIHS AT Siteo B U SO VR $oHhE RS BP&hAration of the "head”

component of tivesthireexdtagenitpladibdiesigpror direldheaidfabictinentsconponént of the two-stage

implant design,Qf.the-pigseRidnyantion.dheas sellimingRrimaryswgicakiemplates allow for the
precise shape&d%@,;h, levelness of the floor, and accurate }roc,ation of th%tto‘% orti?n af the bone
&

preparation (oStEStoHPPITERAHoAES RE RS CORRSHS O i AR HE RO IS SaHENt o the exact jaw

location deemédinestzf dvaicthdesusdnyitieldentdlqwr dotitionersforative placermamtontie implant. [0144]

A kit of differept.sized self:limiting (inalhthesdimensionsksasendanysurgicabiamplates (reusable or
one-time use) corresponding in dimension thougﬂageo}ssibly slightly larger) to the dimensions of the

actual "head" BIHEAY/AB0HRERE SAGAPIERE ®

[0130] The two separate stages (“head” and “root screw™) are intimately fitted and
attached into each other via fitted sleeves and collars or other means of coupling
inclading, but not Himited to, internal threaded screw retention 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
smalier or equal sized multiple “root screw” forms to replace the missing molar teeth
while actually enhancing the stability and ability {o 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 o 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 maxitiary 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 overal] time



WO 2010/089698PCT/1B2010/050456 36 form and corresponding to the primary surgical template
form it is designed to be used with. These secondary surgical templatesPi&]ﬁkr%glﬂeg)d}asmggr design

self-limiting dri |Og%?i]i§'5”iq98?%s to properly drill the "ggot screw" bone shafts in the bone at the implant site

at the proper angulations, position, and depth in relation to the bone preparation at the implant site for
the "head" or "head/abutment” stage that has already been prepared. These secondary surgical
templates also act as accurate depth gauges to initially check both the depth and levelness of the floor
of the initial bone preparation (osteotomy) of the "head" or "head/abutment” stages. These same
surgical templates utilize these self-limiting insertion guide holes to: a. check for the angulations
(parallelism) and location of these bore shafts in relation to the adjacent teeth when utilized in

conjunction Wi@@ﬂﬁ@d%@%ﬁ?ﬁ&@%eﬁ%ﬂEQE%%QHW&%@JQ@E@J&F&%H@&&'% dasignad,for use with the
secondary surgical template. b, insert the "root screw" stage com gg\?nts of the improved implant
t

of the current P& ABRSR TATKE SRS SEF BT At Bh EREYS HE B P prspEPUBRHEAIEEIth within the bore
shaft(s) when ditiized ivitomjlctioedWith! the:se<dinmbirly ‘noodserewttsiveicspecifically designed for

use with the sgeondany SGicaHEMRIAR: compSnditoperly 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 viq@Eit® rikiiosrinegior saievisprovitiéd fosdhie atadhmieniefule g stadges to each other
or some other.qneans of senneclion. [M45IARIedionAdiysialie damping-deycepf various different

designs is also provided for in embodiments of the Eresent invention. One embhodiment, which may be

used even in the A5 pRteI)PRERLITBES P otTEHt QUReCHPIMD THEEbHEAVE Bhdercuts of the
gingival vestibutesoidheioral pavityswhile:adothervad davinofethisoénibotintenvallows for the temporary

rigid fixation of this same clapRiRthese same vestibulesialierdellectionof the.gipgival tissue via

fixation screws or other fixation elements. An entirely different embodiment of the clamping device

clamps directi$i6 & RERAR o U of 1L ERR At ST B RAT STBILRE K855 PHELL TS act as a fully
adjustable (in alfithresigimehsiong gri is:éverlrothtabie) o ponand fixation piatfdun to secure both

the primary ang.secondan swaicalitgmplates described above accurately, precisely

[0133] Due to the far greater surface area of the improved implant that is buried in bone,
the impiant to bone interface is far greater than in any standard implant. This may result
in improved healing time as well as providing for a greater amount of osseointegration
for the implant and therefore greater “loading” capacity of the improved implant of the
present inventior over any standard “single-rooted” implant once healing is complete.
This enhanced loading capacity of the improved implant is especially desirable when the
dentist wishes to use several of the improved implants as the fixed support structure for a

removable over-genture.

[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 medified
oval, eliiptical, 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



WO 2010/089698PCT/1B2010/050456 37 and intimately over the implant site of both the upper and
lower jaws as‘%]/villz(%%j[i}lslgjﬁsgtsrated in the drawings below. These surgical irge E}?& %ﬁz%th simplify and
standardize the'bony preparation of the implant gie by providing an accurate three dimensional
self-limiting guide when used in conjunction with the self-limiting dental implant drills and implant guide
pins of the present invention (described below) in order to prepare the implant site in a three
dimensional manner to receive the improved implant of the present invention as well as allowing for
the accurate and precise assembly of the implant components of the two and three-stage improved
implants of the current invention in a three dimensional manner within the limited bone volume of the
implant site. [0146] A kit of self-limiting dental implant drills, implant guide pins, implant component and
implant screwgrivers, snecificallv.designed inhe:Hsed WepmivnGtionih,the surgical templates and
surgical clamps of embodiments of the present inventjon in orgerfto pr %er‘! gregar,e the alveolus
S O

(osteotomy) faFAHEHEER o BPARE bt STEPRUS ARG thFE &SR ¢ the present

invention. [014#hRetatiemellestbotintentbivfdhz Picss mtinve stidrrdocd dpattgdiknown Art: [0148] For
example, in refafing.to. Une AN, 51834. 942 e arasssaactionakionm dascibed at the superior

aspect of the "head" of the implant remains round in_form and so d? s not reflect the natural more oval
cross-sectiondPRSMTbFIREMATAAF aMtEMSPte& e PRI PEET)! B He™HEAd" portion is an
integral part obthreleneipicee nidin 4bdy, 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 intErRbA SN ST H At B G P s A e, Shasal MR X tistinct biological
advantage, asingdl ‘asothd’ frebcismrito asieiniiedheniost. advantageous tomposite of these two stages

for any particulgrimplan site: DRRe AR IRP OH AW CLERH BnighCh-agn BBQY Jimited to the volume
of bone present, the quality of bone at theqmlant site, and esthetic considerations. [0149] Relating to

U.S. Pat. No. 6'6%3 55958 SBRIGb R AP HBUIMER T Ge 58I LOHt A &SN EGEERE advantages of the
modular naturéiksirapedoihisaldibivthead/dbuthrenty chiimporents of the present invention which are
placed endoss[,g%%s}IX d(ﬁiln the bone). WO 2010/089698PCT/IB2010/050456

itiemally, embodiments of the present invention may contain an
implementation wherein the outer border of the area referred in the dental literature as the
“collar” or “margin” of the proximal “head” or “head/abutment” component is machined
to provide an ideal 360 degree restorative margin for the dentist to fabricate the crown to
be fitted upon the present embodiment implant form. This feature js incorporated to
further enhance the seal and marginal integrity (prevent leaking or seepage) of the final
restorative crown to the implant. The “head” or “head/abutment” component may also
have an embodiment which incorporates “micro-threads™ or smaller ridges and grooves
on its external surfaces to increase its external surface area and: 1) maximizes bone
adhesion to the “head” component; 2) minimize pathogenic microbial infiltration of the
peri-implant (bone surrounding the implant) space; and 3) enhance the ability of the
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,



38 [0150] In relating to U.S. Pat. No. 7,291,013, the suggested implant configuration still maintains a
round cross-sectional form of the integral head of the "single-root" impl%rzitr/mg l%%{gfg)re does not

incorporate th‘g%%?\}g/ﬁ%(’g%s of the present inventjpn's anterior "single-root” improve :’implant. [0151]

Relating to U.S. Pat. No. 6,527,554, the implant type described offers some improvements on prior
implants, yet still maintains a round cross-sectional form and offers none of the advantages listed
below of the present invention. Additionally, the improved implant of the present invention utilizes
micro-threads and grooves to achieve the same result in a more profound way while also significantly
enhancing the retentive qualities of the implant to a much greater degree than does this prior art.
[0152] In relating to U.S. Pat. App. No.US 2010/0003638 describes an implant design with additional

suggested improyemenis, ABWRVET D BimpLBAIRGIR DeLauRdciosswReaiional form of its modular
"head" segment, it does not offér the biomechanical, biological and esthetic advantag;es of form of the

H ix

| . g .
more naturall\PRHaEe PROEIAF HEh P HERRY B AN TdYTE: Pab I B ETIEAT F tR& Bresent invention.
[0153]Relatingjitioh?\tQ:REtud ppichloh2006/0826 kingesenibé s ahcihplant désigrivith a "head"

component ngmgeg%ﬂ%ha-é%él%"aaﬁ&a L0RLSEHEWI-SOMPANRREWhICh i calls @sfbsture”. The
multi-root implants it describes are three-stage only in their design and do not include the two-stage
desigh embodiiBHt bR BraEREHoR AHRKS Eﬁﬁévaé%wé%%05#?@)“8@%]1‘@%%%0%‘56%6ﬁa6ce "multiple-root"
posterior teethrawhitectiiecdesiganef thibopresentdnveltion aldediiolvs fdrathentegsiatement of
"single-root” agd ;multiple-reot” 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 fior B8¢Hintindatennséntioprofeth éValoutméntisstadypdoin thelpresanstirweésttion, the internal

hollowed out a¢ea,of thenGad. SRBRRNENL IS BXIERSINEROMRAFSING NG SRfiRdpner surface area

of the "head" component. This extensive internal hollowed feature of the present invention, by
providing for & fi¥BAaNMIFRSEE TEUA TR Bh S EO R ASHE s i A% REn IR GRSUE RSER S, also provides
for far greater fiictionattitdnichsocgreader antivbiatonaibfundtioncas-well dsnwidéyrand more WO

2010/ O89698%§Jﬁ%§%@&%&%@%§p@ﬁt site does not allow for the placement of two “root screw”

stages.

[0138] Embodiments of the present invention also provide for unique “abutment”
components for an improved three stage single and multi-root implant shaped to
intimately fit into the corresponding “head” components which contain uniquely designed
(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



uniform distribution of the forces of mastication or "load" over the entire structure of the improved
implant compared to this prior art once the implant is placed in full function with a crown placed on it.
Due to the intehS&%34&F4d off-axis (shear) force, component of that Ioaﬁ(‘(ﬁgfé'ﬂoéﬁé%é) placed on
posterior dental implants in full function during normal chewing and paranormal grinding by the patient,
(particularly on the "multi-rooted” posterior molars) an improved implant design, such as is described
in the present invention, that allows for just such a wider and more uniform load distribution throughout
the structure of the entire implant, represents a major advantage over all the prior art. [0155]
Additionally, as opposed to some embodiments of the present invention where a three-stage multi-root
embodiment is used, WO Pat. No. 2006/082610 does not contain an internal screw collar or ring
feature projectsi%éilt@ fram, the tod:gt&sc%%lacq t%ft'tsn"he " g{glm onent tQ furthel}ljarltg{gease the frictional fit

N ite over-dendire A0achmen i€ “headra ent. compornent orlPt
between the "h stage and the "abutment” stage. prior art thus relies to a much greater degree

on the single S¥26EENE CBRhEEIorPSRRST fative shealineredodtsgerrBriRBdEEd mponents (abutment,
head, and twoctaghsetews utorackieve aselidnand saaurecanraation betmeermathoithese
components. T Lj§r9§§ci)gﬁ|ei§€£14gipé3éb%[|nq§§i£gglleo%srl it places undo forces on this single pair of
"connector" screws which over time may loosen or fracture, causing either failure of the crown, or
more seriouslyo falym@ithesinplaediihenpiesent rxention; dueiefisisniEenihanekin glove" design
of the *head apd. abulment, siages, ahish, as-nales ahoue, leg includes & [argessurface screw colar
(s) orring (s) feature prolectlngyupwar(‘i from 1ts ihternal surface of the "head component as well as
the two separdfelBeit&Bicalitisetor Sorewdasiarhviste rdmotrataisie e WikH reduced reliance on
each individualdaii 06 cannestachserauwsuia aebicyamid pinaieand Isecasanection between
these stages, ggn%t(br%(m ﬁ!%ﬁéﬁxﬁ@ﬁ% im rrrgya?rc%g%{jg\tgg%% oV r%l[ll éﬂ‘? Onbrior art. [0156] Further, as

£ .
opposed to some émbodiments of the present‘Tnventlonc,eV%/(a)cPat. No. 2006/082610 also does not

incorporate migrartheadsyargseayasiay) the suifase-efitsnbaad -componantiatdhe enhancement of

the adnesion of hone e this crlieally imporiant comeoncnt, as (his component s e most proximal
component of the implant and s6 is g:?oses {o the ora cavity and fﬁeynqmepro S pathogenic microbes
contained withiFF PR BYFERERBIPRICD Sl adinison htaRer il ar sy &y vl Re dingrafdatibsequently WO
2010/089698PCT/1B2010/050456 40 thereafter for the lgng term, these. micro-threads on the "head"
Stage of the pOLARAYLTTUL Rl (S rBURR T TR oo BB SO Bhcteri into the
coronal segmentBfthéeimplatsihile seppindnborte) amdirerelightly Weclondavitpiof thie implant in the
mouth. These same migtpdlneadsimcttaanbaneespimanndixatiomotthe-igaproved implant, a highly
desirable result as, jt. may allow for the jmmediate "loading" .of t@%’i_m nt, so that the patient can
actually use th(ﬁTl iaédr)ﬁlﬁlgra%lif cro eﬁ%ltgléé(a/@r? %gicm%r%rgdﬁgtqé%/?fatl ﬂrﬁlgﬁﬁ%ﬁ‘ re Iﬁ?i‘ﬁ’gﬁo WO Pat. No.
2006/082610, wribserirkintSofiasrasdei ifheAtisH wsotsorarddpseheie desigpbintiérited (concave)
collars or ringsiop.the vndeiside.surtage ok the sherdiof sheadiabuiment: cempReseAt to which is
related in an intimate, manner feoE‘c‘e,*,%%!;‘c’éﬂ)eé*k%ﬁ%ﬂyp%Ek%é‘?&?&cﬁ?so‘éEE%cJe%Ot%ﬁLe‘é%ﬁe- In the improved
implant of the _orjesent invention t e "root screws do not need to be threaded through the retention
holes of the "heaa sk porart i diteritdiegad ot chdadueoriseiapieasitsighe prior art. This
novel design of;ifae pregeniinsentianmeliawsiiae ihe-siget serawdcomponepissta be of significantly
greater diameter thlan tﬂ? reteﬂion hole .of the "hea1 " or."t eaﬁ/abyt%ent" component and of

mnve . e8¢ S¢lin plates allow Tor

L nion self-limiting primary surgiga ¢ precise shape,
significantly larger diameter than the “root screws” of the prior art. preet P
depth, levelness of the floor, and accurate location of the top portion of the bone

preparation (osteotomy) in relation to the adjacent teeth, or in the edentulous patient, to
the exact jaw location deemed most advantageous by the dental practitioner for the
placement of the implant.

[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



[0158] This design feature of the "head" component of the present invention, apart from providing an
intimate and positive seat of the "root screw" components to the underside of the "head" component
also acts to pr‘é’\()e?t‘ffwﬁ’??é%-gapping" between th%ﬁe two components an}acgg%%%?%éﬁhe 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 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 copeclion oLINGSE,cOMPONSAIR, QYEIINSIONGISIm, & Aler.Adkanaeg over the prior art,
and an absolute requirement thdt al ows the dentist to ace with confidence the improved multi-root
implants of the"i(ivOeerofosbeosmier) immt ey 0sudsedeidsir v miore itrithessterior areas of e
jawbones withpiitfeasrefdhessiimplanisstiasturing sntieh lnngderm desdipgn] 0158 #Another major
drawback in the design.alithe PURLAMEE AI5R 194 Rsh ihatas mantipnadiahorg.uhemploys only one

set of two conﬁ_re(z}gtor screws to secure all three staE%%s of its components (abutment, head and two root
screws) to eacHottidhanittrhorbitisad Bramgmgstest i e fveuty femProx60] PR improved implant of
the present inventiombaihiial iisdyecanddhree-stageaimhbdiments solueg alabfthe @bove drawbacks

in design of Ihg.priah aitRkalods: hapiacemen! pliuarsta abiva panaRotpLserews (in the

hi-rooted embodiment). One set of two connector screws’ of sufficient diameters actively secure the
"head" or "hedd/ASeHHEITCEDHpEReHtRs HECHTE FHtars Uit Bteifts briiificient diameters at
the initial insertiemiohthesercrmponents into the implant site. This prevents the possibility of any
shifting between these components during the extensive healing phase. The other set of two

connector screws actvelgesdentBetABL At s e Hrddacdempoitstt Betsrshiify in the
three-stage empbgdimeni-oidhe: presantboyention of sifplyssacuik thesactessshafizehithe

"head/abutment: companent in ihe Wyo-elage Fmhedimen, oL te aresant ivantian. (0161 By utlizing

=

two sets of twd conhector scr S, a stress breaker feature is thereby incorporated into the structural

design, another advahti§& ofhemiseditiets e pRossrt inl diisaPavist tHepkisbwidie

current invention in the proper location and to the exact proper vertical depth within the
bore shaft(s) when uiilized in conjunction with the self-limiting “root screw” driver
specifically designed for use with the secondary surgical template.

¢. properly relate the “head” stage component of the improved implant of the
current inveniton 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 Lo each other or
some other means of eonnection.
[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 clarmps 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



[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 Hat& |e/1‘f8389r§1position that is less refentive as it contains ng(fgf‘leﬂe%o R 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 WO

2010/989698PCT/1132010/050456 42 ab_ove the height of the crestal jawbone_ in thg mc_)u'Fh and to
which is conneciad fhe srown ﬁ@%%ﬁgnpé}%e&%%ﬁ%’éuwié@? 201644, The RLesaRt: invention in its

"single-root" design embodiment (two and three stage f&;bgo_stetlor teeth incorporates an anatomically
correct "head "WhTHIE 4 8FEY dRee Sl BIP PN b bHERENdBdsEotEf e abutment
component oftbey ipnproved impltantpbithaeire sentdnyentionuahithecdimestsitelthe "head" component
in its three-stagg, embodimenh JOPR ShikRRNHMAR. DanthiR-gIavE: ANREE-MLQWFing for the proper

distribution of the biting forces over the entire structure of the implant, a distinct advantage over all the
prior art, and FERRA IR SR R RS ATV MBS T RHARIA P EEES G SPEE € Pat. No.
2008/029301 2raigsarifye th abiove diwkileqprbriding the:priopériroptividrmifena pbsterien(molar) implant

abutment. In the fwazstagenemiRdiment af.the.sipAf-FeotRRSIRRRr JFARrpYBdimplant of the present

invention, the abutment component is an integral part of the "head/abutment” component and so also
provides for tHE"BrOPEAStbOoR OPSETiHRg TOREE S THE SRS FisIEh e 618 Ralating to U.S. App.
Pat. No. US 2004/00d:38198:bimehnbk:SviRat (N Girtl SP0H0 /8202060 hthHamgurgisal guide clamps described
do not allow far the preparation of the modular design and differently shaped separate "head" and
"root screw” f(fprjr%ﬁtc%ﬁfﬁlf)ﬁ%ﬁfﬁ?‘w%ﬁ@%mwgﬁti]&?ﬁl%&‘i‘fﬂﬁﬂﬁ?,"ﬁ?ﬁ?’ﬁfﬁ{ﬂnﬁ?ﬁ“fing guide also
does not allowafortpe:prepay ation-ofpthiibiyelat dhel iniplantdsite tojreceiversepgarate and differently
shaped forms (gemponcnis) fdne--Readh ARG F ORhSEHENE FAgeR.Ah IR BESEAJAKeNtion and is

limited to preparing a standard implant form whose head is round in cross-section and of the same
diameter as th8 PESEBY BiePii e REGitRSIFAIRT I KRG C It IR BPHREE iR BWree-standing
embodiment ohits-guidelaiahipnot olampedds theeteeth) as do some embodiments of the present

invention. _ _
[0147] Relation of embodiments of the Present Invention to aspects of known Aut:

[0148] For example, in relating to U.S. Pat. No. 6,854,972, the cross-sectional form
described at the superior aspect of the “head” of the implant remains round in form and
so does not reflect the natoral more oval cross-sectional form of the natural anterior teeth
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 distinet 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 voleme 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 templates that allow for the placement of differen iQ-distal length
"heads". As tt%olﬁ%fd'(?ggéessign of the surgical templates provided in the%?g)s}%%l(t{%%zﬁﬁion 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 WO 2010/089698PCT/1B2010/050456 43 allows for numerous biomechanical
advantages over all the prior art as it allows for the increased retention, strength, durability of the
multi-root implant of the present invention over all the prior art, especially relevant in supporting an
overdenture bar for a full removable denture (in the edentulous patient the mesio-distal dimension of

the head can ba systantall,esieazesas Berpara g Adiacentieathin sonsisen) Additionally, this

particular design feature of the present invention allows for greater width of bone volume between the
"root screw” cORPBREAISBEHESTRETEEH bR TR Sri8IdbicAratieRtagerbitr the known art.
[0167] Regardiniiibeipratharhosagepofstandandimgiasiteithastheinsimge s potriscrew"” design, in order
to allow for a s@%l@_%g, ﬂHﬁﬁQ‘&]ﬁEﬂf)ﬂ%ﬁ form, the diameter of the implants along their entire shaft
must be of sufficient girth in order to provide the necessary support for the abutment and crown which
sit atop them gnidthrdarae sottansraittsd. 4sonGiHenmiwhenihéysaleplatedsimkunction) to the implant

“root'(s) buried, i e, tRNe RasehoNIne; ARANE.ARAGR IRAN0NS: s faus that in order o

accommodate multi-root screws in a healthy long term biological manner, reqéj,ir_es for these multiple
"root screws" fiHe ¥Pa Yriha i digpetis thel S RSHEL YR RSof A Belign of standard
implants. [0168}pn-theippiantai W Q200608261 Odescniied hiveve;therbasicitenpliate described is

utilized to drill the hore shafts (for.theciaatscrews kel e asiceiomy it Nexidgmore shallow and

wider top portion of the osteotomy is drilled out éfor the "Read") Ltilizing the same basic template. The

"head" compoftehitité phils PRatasti s ARISTLEIRE T PP U5 SRS I @ EEdEbtomy and the “root screw”
components o e nseie 10 e e 0SNG UoHG ALl contained i
n

the "head" component and threading them into the bore shafts. [0169] In various embodiments of the
present inventior, afitiontBieseve EEFUEHEE s ERERE MV EREY MR Hary SdrgiEal template is
utilizgd to drillgaui(_iiate ﬁ@ﬁzporﬁci@dipmﬂ.hhehememgmw.ﬂhsto@‘mdfﬁféheadb‘:‘mﬂmoiqe%m). The secondary
surgical templgig s dan plagait Ris. e aRRorten aliheosigolamy.aRdliagd o dril the bore

shafts of the osteo oméé for the "root screw" components), The secondary surgical template is then
used to checkdiéepafAifeiidrsitr e BRretERa MR PIRE AU Eteeth and then utilized to

[0153] Relating to WO Pat. App. No. 2006/082610 describes an implant design with a
“head” component which it calls a “collar”™ and a “root screw™ component which it calls a
“fixture”. The multi-root implants it describes are three-stage only in their design and do
not include the two-stage desigh embodiment of the present invention. They are also only
designed to replace “multiple-root” posterior teeth, while the design of the present
invention also allows for the replacement of “singie-root” and “multipie-root” posterior

teeth as well as “single—z‘oot": 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 area 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



WO 2010/089698PCT/1B2010/050456 44 insert the "root screw" components first into the osteotomy.
The "head" component is then fitted down onto the "root screws" and secured in the top portion of the
osteotomy to t‘ﬁé)z?b%? REdw components aIrea@y in place below it via Eonnector acfews threaded
through the retention holes of the "head" or "head/abutment” component. [0170] By necessity there is
an obvious direct relation between the tools and method used to prepare the implant site for the
implant's insertion and the design form of the implant to be placed within this site. In layman's terms,
the "peg" must fit the "hole". In the dental field, this fit must 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. More

specifically, in the case of a multi-root implant for posterior teeth, in order to relate and assemble the

components of e, difesank siages i A ues dimensional et Alang alibies ages) in an accurate

and precise manner within the bone preparation (osteotomy) it is of critical importance to relate the
bone preparatiBRFIFEHEPHEL™E hPW‘tﬁrﬂ‘i’éoﬁél??é‘gﬂlﬁﬁ‘ Brepehiiont foetivg “root screw”
components. The priosarsceesnot Desoribeanydesigneléinent sheoy porateshintesither the bone

drills or the tem@&%&&&%&@@:@&@ﬂa‘@é@"&kﬁ%@W@f%@ﬁﬁ%ﬂlgﬂwﬂgfﬂ?ﬂ%t(%lﬁﬁfﬁgntro' feature. [0171]

If the dentist ens in drilling by, for exam ss than half a millimeter in the vertical depth (axis) of
either of these it belSriaes BbPEprap (RS B HEIAIBEEBIETY ALK B multiple components
of the implant imoafreciseidhredadime nsionat mmahme deignmakeariatiersiwdisehdissprior art (WO

2006/082610);(o6s JNERL %ﬂo%»mpﬂlst!mk%h@& RiR 1. Re.ipgsHesante e Rrayakihg template but

does not describe how one could possibly use this feature to fix the template securely in the implant

site utilizing thftécfgﬁ’tﬂPée|ﬂffﬂ‘ée(98f?t§?%?‘ihé“ﬁf88‘ﬂf§/ AIRASAR % SISO PrEviBRY A means of precisely
relating the pogjtipg 2&5&1%&%9DAQB%[L&B%@@9&8&63&%&%@'@@grya&mgm Ygg:of this template at

the implant site very problemati Embodiments of the present invention do allow for just such a
precise, accurd¥es éﬁ&eé’égﬂgfﬁ’%‘;ﬁ‘am%t Bretsdr Yo dr i %%‘?(gsaﬂggf’&w[(ﬁ%’éﬁ“and root screw
bone preparationseginents oflthe-ostgdteny pinjectivee tinehsiopatmaansiats (dsadill be described in

detai below) and, e, cismnasguLalen e eari/spredlugila assenbhyffhe components of the

improved multi-root implant in a three dimensional manner (alondg
2010 /089698P@P@B@0f@?@56&‘5@1@5m thus relies to a much greater degree on the single set of

two “connector” screws between all three stages of these components (abutment, head,
and two root screws) to achieve a solid and secure connection between all of these
components. This design is highly undesirable as it places undo forces on this single pair
of “connector” screws which over time may loosen or fracture, causing either failure of
the crown, or more seriously, failure of the implant. In the present invention, due o its
unique “hand in glove” design of the “head” and “abutment” stages, which, as noted
ahove, 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 subseguently



all three axes) into the osteotomy, utilizing the surgical guide clamps, primary and secondary
self-limiting surgical templates, and the self-limiting bone drills provided in the improved implant
system of the %@H@?ﬁgéntion, another distinct grplvantage over the knoWwH %A Oﬁﬁ Embodiments
of the present invention also provides for a robust, stable, and durable design of its components (root
screw components and connector screws of sufficient diameter to withstand the load forces on molars
head components shaped to imitate the top root portion of the natural dentition, and abutment
components which "sink™ into the head component for a secure fit and proper distribution of the load
forces) which should provide in the short and long term a solid multi-root molar implant the dental
practitioner can rely upon and feel confident in placing in the patient's mouth over the long term. [0174]
The implant system, desian, of.the pregent invention.aliows the. depist te,prepag, utilizing a kit of
different shapecﬁ> primary surgica ter’np?ates, virtually any "head" or "head/abutment" stage bone
preparation (oStEstsmigIne aediEdiontHsteeratespratiasain BrigHan o8t HFtE variety of "head" or
"head/abutmegizstage ¢omponeisdinmieshonlyidiydhesingmbemat foyrstprovitiediin the kit) into any
particular implant site, far, both, ‘singles andmultipler rooted Mplants,a Ve mpeLant feature based

on the variability of bone volume and bone quality noted above, of the implant site from patient to
patient and frofP&ifé i gk ifeasblc pratis At it I avlathrd tmiging tdoaf prasaist invention and not
provided for byrifierknowia: aiit. {A464-R eferdinced o eminade:-tovhiglatadvinich is a front view of a
vertical stackiril(@rgg&ﬁ%?omponents 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. la, a single root screw

component 1 ig sfgwniasenelbasaheadraanpoiesin2 @ seramdanneciohdprhieh secures the root

screw l. in an intimate fashion to t e.hgad 2, élsp cg CBL%%%Q i§ Hl? %pgﬁqgegttggﬁ%%éﬁ\évhich secures the
abutment com%‘é%ngﬁ?én fo the. eé%t J'ina nilrlljtirerlllzﬁegmanne)r. OWCS) 2016/6389698PCT/182010/050456

46 [0176] FIG swecofibnt sy f Ao phuaratagempontihie WsHHpBAEHES 8t BrigHB&sible embodiment
of a two stagersinglecreated smplaniupiberipproMantirplantcit oliihe: presertlimyention wherein are
depicted the ropf,serew | ﬁn%%c%i'éﬁgrgei’L_arotﬁ%c‘%&:l}’é"%%tg&%%éﬁ% £ %%Qdéﬁk’iﬂé‘%ih'ﬂ%””er to the

"head/abutment” component 6. Additionally, an optional abutment screw S screws into the
head/abutmereEIABradtef fiscivar seaptrersihgrdenteasesssit 155 otk FRERIBHf ent 6. [0177]
FIG. Ic is a front uiemiefa vaitieal stackingahiheceompenenisioforfer gassibleseayodiment of a

three stage mul{iiRRIRY INRIAL N IS I BIYSTIMRIBNLL! R G RIFRERLNErign wherein are

depicted two root screws 1 which are secured in an intimate manner to the head 2 via two connector
screws 4. AddffoRetyaisBUFABRES IS Be e el ARl amsshBrtPméNRead 2 via two abutment

screws 5. screws” of the prior art.

[0158] This design feature of the “head” component of the present invention, apart from
providing an intimate and positive seat of the “root screw” components to the underside
of the “head” component also acts to prevent “micro-gapping” between these two
components 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 components to cach other also
allows for the use of significantly larger diameter connector screws than the prior art
(since the rool 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 absecluie requirement that

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



[0178] FIG. Id is a front view of a vertical stacking of the components of one possible embodiment or a
two stage multi-rooted implant of the improved implant 77 of the present jnvention wherein are
depicted two %85%@%%%% which are secured to,a head/abutment 6 in gﬁ%}%ﬁééﬁ@fs Jgs%ion 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-GLaQUEA, 7P a8 Yl IXAHOR ORGILSS AL Desthe ggiease bone adhesion

to the head 2, and to prevent microbial infiltration from the oral environment. [0180] FIG. 2b is a top
view of the "hEAtESMHPSR&REIEP & Possible embodiment of a three-stage multi-rooted implant of

the improved I7RGNLAHON I PIERRALINERURD HAPHRIDALe Ashicted, a:eelliigiling circumferental

flange 7a of thie head component 2 which acts as a stop for the connector screws 4 and allow for the
secure and infiifEiE A T0 10/0TYBYSPE TSBYT HHISORBE A UEHR KRS o Head 2 to the root
screws 1. ThesheadZbasadleats Idbandintendansice wallsc8:whicheidgetie mtithcthe internal

connecting rin%% Sreate a significanptiniesnal hollowed out area for the intimate and frictional fit of the
abutment 3 within it. [01 ﬁlénglG. 2c Is a top view of one possible embodiment of the "head/abutment”

component 6 gfadymstage siagigactecimiplant iofdhirnptomad implaatifzefthe present invention
wherein is depiciegthe.beeled edge, 10.0f 15 heRd RBMMEN OMRPIER: 0y, ag6ess shalt 15, and

the connector hole 14 which allows for the connector screws to be inserted throu jh them and into the
root screw 1. [H1BEPEAE B HS WHSH ML P RVBIONE PodiBte etiBBefifeRt dfthe "head/abutment"
component 6 efiaftwo stagemuli-reatbdimopladiaithe improvedimplanicdd of the present invention

wherein is deﬂi%%%%&?Sé&%!&%nﬂggﬂmt 0f the, head/abutment;6 of theimpraved multi-root

implant 77 of the present invention. Additionally, two connector holes 14, and a superior aspect
support floor 7 ikl drshirans t&@bc&%m into the implant site. 'This prevents the

possibility of any shifting between these components during the extensive healing phase.
The other set of two connector screws actively secure the “abutment” fo 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 2010/603635, the implant design described
contains none of the modular design advantages of cmbodiments 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 inte which it connects a wide platform abutment component which sits



[01 83] 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 emllgg%ilrgg%og% concave set ring
13 which aIIoWé)f%f’rl%{??%&itive, accurate, and intjmate seat of the superior aspec? 183t the root screw

1 into the inferior undersurface of the head 2. [01 84] 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. 2c 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

pottom view of, a0 forsihic, AmbodimsRhabing dnsadiayIPIRGATRRARILG deRited In FIG. 2d

wherein is depicted the ifiternal threads for securing the abutment screws 5 into the head 2 WO
2010/089698HEE P30 OPOBOHEB: 48 [0187] FIG. 3a is a front view of two possible embodiments of
the "root screw’ onents 1 of the improved implant 77 of the.present inyeption wherein are
depicted a strﬁéﬁ%@%%ﬁécgﬁai?gﬁé}%nd%rSfiFé r%:ot scr,evir} nWith a}clnon;?rt?r}gac_led superior aspect la,
exterior side Vi8S I§r aptcH A EsEHB eRBcimeRr Rt erstb a4 88PN 815964 front of one
possible embagirsgntdataicarestonsaewsd-ani Dhe:passible-embedinient iofrarvabutment screw 5 of
the improved implant firof e AsssaigeRiRnwhereinibe,coneriphsialgra head 4c with a

concave depression in the head's superior aspect surface 4a to accept a driver and a body with
threads 4b. ASRINHBRRABAT 0TS RID I B elipns! 18 SRE JBpredintiaeHeadSsection Sc, a
concave depresgiania:theibeadls sipgrioraspecttbattrageepira dniveinpliac.a threéaded body 5b.

advantage over all the prior art, and particularty over the disadvantageous biomechanical
design of U.S. Pat. No. 2008/0293012 described above, while providing the proper
“root” form for a posterior (molar) implant abutment. In the two-stage embodiment of the
“single-toot” 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.

10165} Relating to U.S. App. Pat. No. US 2004/0013999 and U.S. Pat. No.
US2009/0202959, the surgical guide clamps described do not aliow 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 serew” components of a “mutti-rooted” implant as well. This



[0189] FIG. 3c is an angled top view illustrating two possible embodiments of the "root screw"

components 1 of the imgrsoved implant 77 of the present invention Wherﬁg}ﬁﬁ%gﬁ? ié:t%d the outer

collar le of thews%f)ﬂé%sroé)spect of its body, an inngr machined cylindrical sleeve Ic With threads Id 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 31' to its top surface 3h. [01911 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 3c of the abutment 3,

internal side wallg 38,9, ihe Aceess.shaft 3 hionensagementyith apditrictienal it ta.the internal

connective ring 7 of the head component 2, outer perpendicular sides walls 3h for engagement to and
added frictiondIftAS R PEpeaRelaf i inar S Whhiog: SPRIfR KELY BSHBOREALS” This design
allows for a superior tanpErotatj onakfid lyiiley moxi migesite fricticlalit betiveefvihe head component 2

and the separglg ahiment.cempeRent 3k he diree misaecmbadiment pigbedmpreved implant 77 of
the present invention. This. WO 2010/089698PCT/1B2010/050456 49 "hand in glove" fit also

translates into FeH BRI HTHTERSR 4 B8 4D ATANCEHARESP ST (s 448 B8 rd these two
components tp:eacknotbdr: 882 FIE. Bt igamangied botdom srewrofidhedossibdembodiment of the

abutment companent3 dgpictednFiGoAdwharein.aie deisied the.areess.shaft 31, a circumferential

internal limiting flange 3e for the head Sc of the abutment screw 5 to engage, and a flat bottom surface
3d which sits # R AHMATETHEITTEY Bhto the inner fla floor surface 11 of the head component 2. [0193]

FIG. 3¢ is an angledihottom view:of angnessible embodimentief 4he abutment coponent 3 depicted

in FIG. 3e wherein are depicted two circumferential internal limiting flanges 3_egor the head Sc of two
abutment scretvi ety @W@%@é‘}%ﬂ(ﬁ%%lﬁf%%ﬂ&ﬂ%i%@@ﬂ% form, the diameter of the

implants along their entire shaft must be of sufficient girth in order to provide the
necessary support for the abutment and crown which sit atop them and the forces
transmitted through them (when they are placed in function) fo the implant “root”™(s)
buried in the jawbone. Based on the above space limitations, it is obvious that in order to
accommodate muiti-root serews in a healthy long term biological manner, requires for
these multiple “root screws™ to be of a smaller diameter than the current single “root

screw” design of standard implants.

[0168] In the prior art WO 2006/082610 described above, the basic template described is
utilized to drill the bore shafts (for the “root screws™) of the osteotomy first. Next the
more shallow and wider top portion of the osteotomy is drilled out {for the “head™)
utilizing the same basic template. The “head” component is then placed first into the
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.

[0189] 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 dril} 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



[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 po‘ggﬁ‘f@@ﬁ%"gdiment of two securing, sleeves 21 to secure %%Tgﬁ?&%ggﬂ‘gﬁwplate 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 Lop 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 ERIled s, e, HIEUMISHENR) 1ERIRIG IMANG lansc 5 bl rests on the top
' plate ' ; inse '

surface of the surgical temp grq ision support insert 17 and acts as well as a self-limiting feature
For the self-linfiing e ary BB s 1R Srder 65 HtUirfs PR SRtHSMEIOS Y 6P osteotomy head
preparation 7khérersesutiantdayehfinosehihehtad preparatiannfitaanddie perpendicularly straight

side walls 71091 16 fiepd RisPRIAUGRY(L Adailianally, o Resslbig.rpodiment of template securing
rings 20a are eplgte WO 2010/089698PCT/1B2010/050456 50 within the template limiting flange 25

which are useghio@uigni-andiengage thepibnany-surgicah templated 8 antadhesudgieal template

precision supRETLngel,t [ [ORPALC G A R, of ane Bossie cmhpdiien of a secondary
surgical templatg (i%aoftt & present inventioh wherein are depicted one possibie émbodiment of two of

the self-limitinéP terpisretbvabiedEs sHaftd 2y Te the s drtiobe st st Hs salgida™sols and guide pins
64 for the accueatg {elongaflthreerxes ppiaparatiopafithiadione shafisnidrofthe @stgotomy in relation

fo the head prepagation £1, A he Recurate lnsertianf the ot serewlRl A thepead 2 or

head/abutment component 6 into the final osteotomy 73 and the precise relation of these components
to each other Athit| #TBHhEIB GRS PRITOT o fesorder 18 Skt sselbiiview of one possible
embodiment ofdhgostigicadhtemplate prasisiantstpporhinseltdhde picteckindrbS A vwherein is depicted
the bottom surface. 17 of the surgical [Smpale RICiSIon SHRPQILIDSET 471 [GLABLEIC. 4€ is an
angled bottom view of one possible embodiment of the primary surgicdl template 18 depicted in FIG.
4b wherein is HBIEBE e sEShaBe dtimteretidIc ARt IBrRY }Sﬁhfﬁﬂg%‘i?réﬁﬁ:%l template 18.

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 2006/682618) 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 {o 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, maling

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 casily 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



[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 2PBUHBIA urface 27 of the secongary surgical template}i%rWH/ Yéfstas 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-51 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 5e and 5f. WO
2010/089698PCT/1B2010/050456 51 embodiments of the.present invention wherein are depicted an
example of o e e e L I v on the aiferen
dimensioned KeRBEBMPEHBNITE Wbl TREcaraatseribliseitifedons wits B4vigaimangled top and
side view of twe: passitie ieinbadimentss afgperesisioamstigicahguideclampg obtharpresent invention
that clamps orf(];gwallggr)pth or teeth in the jawbone to securely and accurately position the surgical
templates 18 and 19 over the implant site wherein is depicted two possible embodiments of the
detachable clgmpd)eads.dtaan enkaditesthaline wichetag-internabails:a8.\dta its notched
segments 36 fé)r %%:Hg%t%l fqtosscigionjn_glglgo%yggcal tem(plar%Fs 1C§ and 19 over th@ implant site, an

t

. § . 8 . W
embodiment of the surg?ca tempﬁ%ﬁgnpremsmn S?J\%[%%nl} p?g orm 31 and its center cut-out 31a. Also

depicted is thetfisisusbapstelsniaheam ik oriTe ctsote! e heaksrsteenfnte shatedits 35 and which
contains the swivelbalkigirio3s.fasihe wifhaxisiareniationdiihe s giepbiemplaias 18 and 19 at the
implant site and.the.aft ent of the various detachable clamp heads 30 to t of the precision
surgrcal quide S Bl B o o ot peropective
of two possibl&BriFEeHASHE &F 8 dtachubiaddes fFrcatdioytiraetprede Here Hfon wherein are
depicted the clamip headisaresanholeudOnand-lsccitasmirrpntial imitingtlang e:306 «lamp arms 30b,
spreader wing&lgpg%fpe%rrpendicular support member 304, and internal slot 30e within the perpendicular

support member 302 10 allow for the unencumbered rotation of the primary bone drill within the

precision surgjoab guitle GlamR.sj0ReAlFe dars paanglaciop andfantdiewobapadqossible
embodiment of g.freestandi recision.surgical guide clamp 38 of the | resen Jnvention wherein are
depicted preci%ﬁ%ﬁ%ﬁ%&ﬁr@e‘%ﬁf %fgtrﬁ%d 't%d§8a ﬁ%é’%ﬁléd tt%mgr?r‘lg%ﬁ%%”‘ér% gglo)aimegét'grsu perstructure to
remain above thradépeiefthsiteeseunaidne ledgytamadsdetbeheitparitaite to do not interfere with
the placementf-theswyicaltemplaies hrelose praximithtadbiaiswiocs.of toajioaphant site. An inner

frame 47 Whica.svl_/i\éels1 agd_twists an ziliswivel bahlb' jn?ﬁ%ﬁ .a!so de igteg as V\{ell as,one possible
. th he -%f g . .
embodiment o 1cia?mc?l][rllé elements 41 to with fiexible ¢ a?npi}é?r%san ﬁgl{éueacrulrnépt e ?ge-standlng

precision surgfeaPgicirelanpi3gy e (redtibimakust. e roes {Frfs tehedks. An outer frame

48 is also depieteghifry of bone volume and bone quality noted above, of the implant site from patient
to patient and {rom site to sitc in cach 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 rool serew 1 in an intimate fashion to the head 2. Also depicted is the
abutment screw 5, which secures the abutment component 3 te the head 2 in an intimate

mangner.



WO 2010/089698PCT/1B2010/050456 52 which are attached the clamping elements 40, and 41 and
the inner frame 47 of the freestanding precision surgical guide clamp 38, ) 5{! . b is a close-up

Pé’?]gg %l 456

enlarged view'ot 1 ¥i&diment of a segment of the freestanding precision surgical guide clamp 38
depicted in FIG. 7a wherein are depicted the precision attachment elements 39a and the flexible
clamping arms 40. [0206] 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
wherein are depicted other possible embodiments of clamping elements 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 through a self-limiting access hole 43b into the side

alveolar fidgefo%%egi@{vmﬁ% Flpwderna gatianalBiere secUis ralen ohing iegsstanding

precision surgical guide clamp 38 at the implant site. [05071 FIG. 8a is an angled top and side close-up
view of one pGEBESHIBbH TR HESTIRESIHRAre A L Faieh SaEBbH A8t 17 engaged within
one pqssible embodimentefthe Sutgicapiend plateprecisidnssuppbriaplatiorne@dr efrtve present
invention whegin are depicted nagsible erhodiments, o the,PlRUHR AeGisiPR Adjustment element 51,

as well as an embodiment of the securing sleeve 49 and sliding lock 50 to secure the surgical template
precision supﬁ’@ﬂ“ﬁ%é?f’i‘fmfﬁ‘f?‘é’ﬁi&‘fbﬁi"?@%ﬁtﬁnﬁ%&ét?o{i’id%ﬁp%?i’rﬁ]éﬁ%"’#ﬁ?e[ﬁ%%] FIG. 8b is a front
view of one passikierambbdimentdfthesacaring 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 locatidf! ZIBHY th&iris AEAR g eI S b el A SR WERT L 8 5 S Wil the locking push
button spring elgmaric3ircanchesuniermsptingsditnptbeed dr therundengpietWoretds of the securing bar
5. [0209] FIG, 820 angleaiantvignsal sp.nassibie.embpeiients glipiegision atiachment

elements 39 ahd 39a of the precision surgical guide clamps 29 and 38 of the present invention

wherein are dépietaa PUSSHRIEMEEAHAME 6P 'CEIHAN s dr iitiazylhy an abutment 315

secured in an intimate manner to the head 2 via two abutment screws 5.

[0178] 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 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 walis 8 of
the head 2 may be micro-grooved 8a for added initial fixation properties of the head 2, Lo
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 possibie 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



WO 2010/089698PCT/1B2010/050456 53 the head 52 of the precision attachment elements 39 and
39a which fit and slide through the ratcheted internal rails 35 of the respP(-;éclj:jveﬁr(; E}s{gi&n surgical guide
clamps 29 anggéf”[%%fﬁ]sFlG. 8d is a close-up gplarged view from an ang earton perspective of a
segment of the precision attachment elements 39 and 39a depicted in FIG. Sc wherein are depicted
possible embodiments of the internal vertical height rails 53 as well as the lateral positioning notches
54 of the precision attachment elements 39 and 39a. These features allow for the accurate positioning
and securing of the surgical templates 18 and 19 over the implant site. [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, theprecigion. aftachmentelementsradnihieclammibsad 3 and.fhe;platform precision

adjustment element. [0212] FIG. 9b Is an even closer-up angled side view of an embodiment of a
segment of th¥ et Wsripenrybite Rismh ooraE e IS 285 IAPEIA'GPE! depicted the
underside of thellseediningdboardhaswelasdhacraichEted intebnabaaiB 36j0213] FIG. 9c is an angled
close-up view from the top perspective of an embodiment of a different segment of the precision
surgical guidel@1&HF o Hepietar i ErEoE2wHRIET R HEpR Ed 8 nEHEEBIE mbodiment of the
swivel ball joinb3:3angl the attachmesthglerneat 33AaJ0T1H] REotOaniglan Thyléd close-up view from
the side persneciiye ol anamRodiment ol seamenkalihasuraical gmplale,precision support

p

platform 31 and more specifically of the platform precision adjustment element 51 depicted in FIG. 8a
wherein are depRREEHR ek efaih et a? Lo r iR rsaiinly BLER LS SR loaded element 37
inserted withindhe-exietralshobsing Hddatobigepattohinpréeistonsaepudtment element 51. Also

depicted are possible embodiments of the securing sleeve 49, the sliding lock 50 and its handle 50a.
[0182] 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 the
present invention wherein is depicted one possible embodiment of the head/abutment 6 of
the improved multi-root implant 77 of the present invention. Additionally, two connector

holes 14, and a superior aspect suppert 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. 2§ is & 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.



[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 WO L
2010/089698PC BT 1/050456 54 51 depicteg, in FIG.'s 8a and 1% WhEFET'4re d&picted the
external housing 51a into which is inserted the following possible embodiments of the internal
components; two expansion plates 57 with multiple projections on their outer surfaces 57a
corresponding with the multiplicity of holes on either side of the outer walls of the external housing and
meant to project through them to engage the lateral positioning notches 54 of the precision attachment
elements 39 and 39a which are structural components of the precision surgical guide clamps 29 and

38, a center spreader plate 56 to which are attached four sets of spring-loaded spreader cylinders 56a

that assist alopg gﬁgz elocking pynh Bution seringdagdad Slemen! 34 (uhep-the push button

mechanism is'engaged to evenly expand the two expansion plates 57 along their entire length within
the external heUeRgestd ShlemRirTes the Ut siesrBlectbhEs BheEp Bufnes46] FIG. 10cis a
close-up top viewcef anrambodipariteithednicddie paris: efdhedplatiol sprecisipr:ddjustment element

51 depicted in,F3, 100 wherein. are, Aepiciesl poSIAIR STRAImENS of a multplicity of counter springs
1 , 51 ol _

58 located along the external surtaces of the expansion plates 57 which are located in positions within
the external hgusgrid a3ivivRaivkast she fRwitiplerraiections.a éanvdihircibe £xiermal housing as long

as the locking pushoufionspring Radsd Slements3f sl deRisandanarldhaaged). (02171 F1 G-s

ha-llk are a series (_)? top views of possible embodiments of the selt-limiting bone drills 59, 61, 62,
63,65, and 66 CEHPBREACHNRFSTBOCET B, B9 affrstf GiEaIrGIIe pRFBRS SR BFesent invention
wherein are degigted:possible-eribadinentsofiheiestieal depth selfdimitingbfeatures 59a, 6%, 61a,

62a, 63a, 64a, 6db; 654, 66a, and 70a, Also depicted are Rassible embodiments gf.the bone fixation

screw 46, the root screw component carrier /0, a screw connector, and an abutment screw 5. [0218]
More specificalfprassidaibrehetiscHnsisnf artherdniasary BaHEamMEL st aMiqle self-limiting
feature 61a whi ges.the circumferential t late limiting flange. of the primary, surgical template
18 is depictedEBsflflsa Eﬁ/e éas§ %ﬁgnpaong? I.é)pe‘%cl‘)ﬁoa ﬁé{%%%# tﬁ&%ﬁ?m%!t{?}r%gigoré sﬁ'& t finiéhing bone drill 66
for the final shiping Ohthenptrd shiafspronitifartins 7 dstebtdrssenianvention wherein are

depicted the outer collar 1e of the superior aspect of its body, an inner machined
cylindrical sleeve ¢ with threads 1d to accept and allow for securing the connector screw

4 into its form.

[0180] 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 31 for engagement with and frictional {it to the internal
conneciive 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. Thig 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



WO 2010/089698PCT/1B2010/050456 55 [0219] FIG. 12a depicts a top view of the preparation of

one possible shape of the osteotomy 73 wherein is depicted the head p ' the level floor
71a of the hedd p%’é%%sr%{iﬁson 71 and the perpendijgularly straight internallgv%gﬁ?g]%[’r)%sﬁgtﬁe head
preparation 71 of the osteotomy. [0220] FIG. 12b depicts the finished osteotomy 73 at the implant site
with one possible form of the head preparation 71 and bore shafts 74. [02211 FIG. 12c depicts one
possible embodiment of the non-threaded superior aspects la of two root screws | 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
la to the head component 2 or head/abutment component 6. [0222] FIG. 12d depicts the insertion of

one possible eﬁ%@@@@&%@f‘tm& bead.compensRt Zafadhigesslaos.implamlthepresent invention

into the head preparation 71 of the osteotomy 73 and its intimate fit to the root screws 1 already
inserted into tHe bErE LHaRess IS RRPIRESIBF 37 10223] FIG. 126 depicts one possible embodiment

of two Screw GerasGiRis4 Serured i tbR ntemaLsarnesting: ing. babthe hsad component 2 and

securely connecting the head 2 to the root screws 1. [0224%‘}!?6. 12f depicts one possible embodiment
of the abutmefTBSISOAdMI4 S IHE thrderdesya 1 Pral S e rasEnfinb&ntion secured into the
internal hollowaduteiirnfdthededdoompdnen B viahbheodFgtof éntabonmws Erf®328] FIG. 13a depicts a

segment of the, UpperanHmailia) WD SMREIRGIY § SHUBLIROILSRACE: St inner flat

floor surface 11 of the head component 2.

[01931 FIG. 3g is an angled bottom view of one pessible embodiment of the abutment
component 3 depicted in FIG. 3e wherein are depicted two circumlerential intemnal
limiting flanges 3e for the head 5¢ of two abutment screws 5 to engage, and a flat bottom

surface 3h.

[0194] FIG. 4a is top view of one possible embodiment of the surgical template
precision support insest 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 platformt 31, and possible embodiments of template
orientations pegs 28 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 Lo accept the insertion of the cross-scctional 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 sell-
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



[0226] FIG. 136 depicts the primary bone drill 61 inserted into one possible embodiment of the primary

surgical tempIaE)e %%grgggsengaged within the precision surgical guide clar&g 2901a§ tr(a%gnplant site.
[0227] FIG. 13¢ dzeplc S an embodiment of the cqgpleted hcad preparation Al the Implant site

prepared by utilizing the primary surgical template 18 of FIG. 13b. WO
2010/089698PCT/1B2010/050456 56 [0228] FIG. 134 depicts an embodiment of an initial pilot hole
bone drill 62 inserted into one possible embodiment of the secondary surgical template 19 which is
then placed down to the level of the floor 71a of the head preparation 71 while being engaged as well
- within the precision surgical guide clamp 29. [0229] 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, thoygh; oply,gn& s NeGdechand wapld actually Re.HSRA ReaueRtialyifgqch of the access

shafts 24 of the secondary surgical template 19) in the same secondary surgical template depicted.

[0230] FIG. 13FESSIERRAhLUTEARS BTy SYaPEERIg e WHIEF Wduld both be placed into the

secondary suige) IHENIAIE JOJ0Ehapk g anauialionnand.posiianah e, piet bore shaits in relation
to the adjacent teeth. [0231] FIG. 13g depicts an embodiment of the final deﬁth bore shaft bone drill 65

inserted into tHEBBEOR N SRifgreA e A o St e MHaE e AiBt &N dre two such drills
for illustration purpasessithougheoanhpbnedscaetdtddiic woids-actua ideusedrseguentially in each of

the access Sh%ﬁﬁ c?rnlh %Ezﬁl%ﬁl‘?%&nﬂ?[ﬂc%‘dégf%%'(B%PQE}%Q anes) preparation of the bone
shafts 74 of the osteotomy in relation to the head preparation 71 and the accurate
nsertion of the root screw(s) 1 and the head 2 or head/abutment component 6 into the
final osteotomy 73 and the precise relation of these components to each other within the

final osteotomy 73.

[0197] FIG. 44 is an angled bottom view of one possible embodiment of the surgical
iemplate precision support insert 17 depicted in FIG.4a wherein is depicted the bottom

surface 17b of the surgical template precision support insert 17.

[6198] 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 botiom surface 27 of the secondary surgical template
19 which acts as a depth gauge to check the depth and levelness of the fioor of the head
preparation 71, and the flat perpendicular side walls 26 of the secondary surgical teraplate
19 to check the preparation of the internal side walls 73b 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



[0232] FIG. 13h depicts an embodiment of the bore shaft finishing bone drill 66 inserted into the
secondary Su('%n% Be(%%&gte 19 (note that in the illustration there are twg §Hﬁﬁ qEIUa}IQg illustration
I

purposes, though only one is needed and would gctually 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 Gl KRSl i RmR sudGal emalle A9 soaaBgdiin e precision

guide clamp 29 depicted in FI a. The tools descrijbed above allow fo Iﬁ{ accurat msertlon of the
root screw coﬁiﬁ&rﬁ‘eﬁ? PP (TSR S AN ATRE TS RO Bt LS O S ERTEE"

2010/089698PET BR010(050486- b htherheadddmponent 2 or head/abutment component 6
accurately in all three axes within the osteotomy 73 and in relation to the adjacent teeth. [0235] FIG.

16 is an angled40p BHer 8 9ltiebi'dne B0 SKR I HbSE RISHE SRR BR¥SiShsurgical guide clamp 29
illustrating a freecsind sagidiégsiticationpfe? te-émplant isiteninaheinlargdapictadathersurgical template

precision supposf, Rlatformatinsgiad intoithe e fision; sHigical guide-clamp Rtk one possible

embodiment of a head clamp 30 clamped to two premolar teeth anterigr, to the flr t molar missing tooth

implant site 87V {6SAPRHE! Sf‘?éf’ fesn ﬁﬁ‘ﬁPé%Ff’oB”\%%w]B F DR R N B Eomponents of one
possible embattimyert:df wihneen@ta@}eampﬂmr@tbﬂqedmmﬁdedﬂﬁﬁﬂtw@oﬁlmm 77 specifically

designed to suppQItaBcQUELEENUS AN ORE ROSKIS eeapxa@mg%@flmé;\fﬁg 16ghiure connecting
assembly component 76 of the present invention. Also depicted a%l §) %1 ble embodlments of the

over-denture aBUHRERPRSMTLALRE S5 siith ' C0E: Sﬁt%&fgéogﬁuﬁgoﬁ%g 84T 558cts and a cut-out
channel 28b ramnimgdtioviisitdeniitid| & hedosiciend Sdong Hevindsivsdistalais rafctisedver-denture

abutment 28. MMEQ@B@G@J&%&H@%@&%&%W&HIﬁﬁk}%%@da%f&m&%% 5 two root screw
components 1, connector screw tment screws 5, %n‘_g alo k|n fe £ure (8 of the over-denture

4 a
connecting as{EBRFYEHIRINFS ﬁlaﬂgﬁ A B g 6éf%ﬁ © varlous

detachable clamp heads 30 to the body of the precision surgical gmde ciamp 29.

[0203] 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 wherein are
depicted the clamp head screw hole 30a and its circumferential limiting flange 301, clamp
arms 30b, spreader wings 36¢, perpendicular support member 30d, and internal slot 30e
within the perpendicular support member 30d to allow for the unencumbered rotation of

the primary bone drill within the precision surgical guide clamp.

[0204] F1G.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 3%a 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 twisls on a swivel ball joint 42 is
also depicted as well as one possible embodiment of clamping elements 41 to with
flexible clamp arms 48 to secure the free-standing precision surgical guide clamp 38 to

the vestibules of the jawbones within the mouth. Ap outer frame 48 is also depicted to



[0237] FIG. 176 is an angled top view of a vertical stacking of the components of one possible
embodiment of the | ved multi-root implant 77 specifically designed t insertion of one
possible emb%%%lr%%gggdouble ball clip attachgent design 87 for an oélge?(]jclgzr?%/réeggﬁgtead 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 28c 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 fhemultiaraetimpieyedmplant 44 9f axembedimant 9f the,prrgent invention as
the anchors for the overdenture _assembli){. As can be seen in the figure, overdenture connecting

assembly comPFBHBFE P89 & B i 8 1 ThBy &ngage within the over-denture abutments 28 of the
improved implapigsy#1ef 4eArasent nyention inaseer dQalbavfesa txed full@rehsupport for a

removable full' denture in an edentulous patient. Also depicted is the rotating head 81 which allows for

the connectior BTG RIS SAHES FET R ERB AR SHpEFANRFATHE PHSFIOIRCHEEES. Depicted as well
is an embodimerisdidengiimad]justneent3ipatut ¢'s: 80ai(l tbokpirg sorewd.and multiple shafts 80c (for the
set screw 80a to en%a e% along the top surface of the smaller diameter sliding cross-member 80b

which intimatel)PSRIEL {6 e tRrarRET s sHbPEREnls g dimsmitel rTgnsEREEtd. Also illustrated
is one possiblécembbeimentiof theitingereleinant: 4ispBRidtpcedne EitivGcrosEbmembers 80 and

allows for the geliysting. their angle.1a.£a60 oelkLOfRings-Slement assembly £ with its center

rotating hinge 79a also contains two swiveling features 79b on éither side of the hinge element 79
which allow foP HEREEEHH AN P O IHEEhG TEURS EPA LR ol &R ~s0, useful in relating
implants that siratddifferént Beightshnithjawibre:. jORID]FIG st9es dad Hidh arardlefose-up top view of
two possible embpdiments of fhe, coaneRlinga3S MM LARPANGIES: (6l Sl SQdepicted in FIG. 18

wherein are depicted a hinge efement assembly 79 whose center rotating hinge 79a allows for a
change in the SHgt1aPHIIRHBAGIEME (Raed; b s ek tive Rsdsine iRt BY S EHMRd to it . The
cross-member3i@0ihavelatiadhed to them rotating heads 81 with notched concavities on their top
surfaces 82 for the en a%gment of the locking features 78 of the over-denture connecting assembly

component 7635 e dtcnaadsiaendnialose idoT eierersssis’s Beempteh view of one
possible embadimepic-afengingl eraross-memibérswith7 tgapptating rheads-Biblattached to it and which

also depicts th&n%ﬁéf?ru‘é‘ﬂt%ﬁ%%@éi?&ﬂ%ﬁﬁ&%%%kﬁﬁ%@gﬁoﬁjp@a%iﬁ'315!}'91%@ }Bﬂi&ﬁhe hollowed center

shaft of the larger diameter cross-member 80d which allows for adjusting the over-all length of the
cross-memberBE" BAdHSKEIY: Jepirtd Al s sepfas b udinBRte B e iitking features 80a (set
screw) and notdhedrshafts8QcGtorasthe:B agaganmedinehithé tsetsorow BBacWhthin théimg WO

2010/ 0896983&]‘;@{?{%(2&9{9@%455@51\'::’% 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 raicheted
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 55.

[0209] FIG. 8¢ is an angled front view of two possible embodiments of precision

attachment elements 39 and 392 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



[0241] FIG. 19d is a close-up top view of possible embodiments of cut-outs 84 of one possible

embodiment -%Benture connecting assembly component 76 that.allow for the insertion of the
terminal rotat?r{]é%lgﬁggg of the connector bars 80, a limiting floor 85 of the connecting assembly

component 76, limiting curved elements 83 of the connector assembly component 76, a short
connecting bar 86 (which is an integral part of the connecting assembly component 76) and which
intimately fits into the cut-out 28a of the over-denture abutment component 28 of the present invention.
[0242] FIG. 19e is a close-up top view of another possible embodiment of the connecting assembly
component 76 illustrating a shorter length integral connecting bar 86 to fit a shorter mesio-distal length
multi-root implant overdenture abutment component 28. [0243] FIG. 20a is a front view of one possible

embodiment of anveitioalrskackingiaf Adwe.stase-ver wantise.Raad{abwmait Gadate which is inserted
two separate gver-denture ball clips, Also depicted are the ball segment 89a, the neck segment 89b
the screw shalik BEEHHATHE? Taé%%g?été%Fé%pseété‘fﬁ nt 894 Sfﬁlwcéﬂg éﬁﬁalean‘ érga bagﬁe ﬁp 89. [0244] FIG.
20b is a front yiewphRIGPRSSIRE. epbediment ofaverisal slacking 9ladvee.stage configuration
wherein are depictéd possible embodiments of a separat head, coglpgggrg 2, an abutment

component 3 & file SEpAFATS O BIERYS BRI TRABE 2%

CiSSHER View of another
possible embaodimentiof masérticalstivking Otz iheebragisLonturaiidn whetbinthre depicted

possible embagimeptsiQfithserRialeNeank GRERRAGHLANRR ONEl-Ae BRI 3bAIMRE 28, two abutment

screws 5, and a one piece. over-denture double ball clip 87 aﬂgbloc_léinag teler[]%ntlga [0246] The
foregoing desEHGH 0 e RS BT HIHE RIS BFHNE TV ERTORSAS BEL ST SBRtEE for the purposes of

illustration and ¥eseriptiorpl4tisittot 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, subSa{UHENE: BhsAGEL ShH BEUR ERSNES B rd %b‘g%%’fgmc mlg e

mnlig f ofRe above teaching. Itis,
therefore, to bpreshiterstaochitheitithérap R8 dde dwlanis(h @ ivténded4s covetialdastrmodifications and

changes as fall within the.lrHgsRirit ghihe Ve ntion itk MSu AndentalipRianhsystem comprising:
attachment elements 39, the clamp head 38 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 85 as well as the ratcheted internal rajl 35.

[0213] FIG. 9¢ 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]1 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 buiton 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.

[02151 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



a head with at least one shaft going therethrough, each of the at least one shaft comprises, from

proximal to distz(a,)l: a socket, a flange opening, an unthreaded section, an%]%\ threa(a(_ad section, the head
WO 2010/089698. . PETIB2010/0S0150 .
component comprising an inner flange partly sepgrating the socket from the unthreaded section, at

least one root screw arranged to fixate the head in a patient's jaw bone by fitting into the socket of a
corresponding one of the at least one shaft, each root screw being head-less and further having a
distal inner threaded shaft, and  at least one connector screw arranged to connect to the distal inner
threaded shaft of a corresponding one of the at least one root screw through the corresponding flange
opening and across the corresponding inner flange, wherein the flange separates a head of the
connector screw from the root screw and is arranged to receive fastening pressure therefrom to secure

the connection apd whereidhesddand ok He-CONNe I STew QsGrRins G Yihreaded section of the
corresponding shatft in the head, and wherein the threaded section of the at least one shaft is arranged

to receive at |SSL BT S dRUTRG A SO TR S PhE LBl APIBMCEst&h according to claim
1, whereina diespetesmofl the 50etidorelins atdeastn? b¥ilefraieadVudit’8 chheedtad implant system

according to clgifnle aklaasE QN6 MALECr e RREE RERIBN digelRi 4 nthg.demtal implant
system according to claim 1, the at least one root screw is tapered. 5. Th%dental Implant system

according to a’ﬂ?/aﬁ'ft8|Bfﬂﬁ%"‘tltll?é’lkﬁh\m‘f&é‘iﬁ%eh%‘é&tﬁ‘é?épé’%%%?ﬁﬁcaf%% Zi8¥ that is larger than a

vertical dimengiensohthedieaat §68ments 3¢ and 3%a which are structural components of the
precision surgical guide clamps 29 and 38, a center spreader plate 36 to which are
attached four sets of spring-loaded spreader cylinders 56a that assist along with the
locking push button spring loaded element 37 (when the push button mechanism is
engaged) to evenly expand the two expansion plates 57 along their entire length within

the external housing 51a and allow for the muitiple projections 57a to *pop out™.

[0216] FIG. T0c is a close-up top view of an embodiment of the middle parts of the
platform precision adjustment element 51 depicied 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 muitiple 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-
jimiting bone drilis 59, 61, 62, 63,65, and 66; component drivers 68, 67, 68, 69 and
surgical guide pin 64 of the present invention wherein are depicted possible embodiments
of the vertical depth self-limiting features 5%a, 60a, 61a, 62a, 63a, 64a, 64b, 652, 664,
and 70a. Also depicted are possible embodiments of the bone fixation screw 46, the root

screw comrponent carrier 70, a screw connector, and an abutment screw 5.

[0218] More specifically, a possible ecmbodiment of the primary bone drill 61 with its
unigue self-limiting feature 61a which engages the circumferential template Hmiting
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.



6. The dental implant system according to claim 5, wherein the head comprises two shafts and

wherein the s&%gm ﬁ}% )&rises two corresponding root screws. 7. The dgntal.implant.system according
to claim 5, wherein ? e head comprises three shafts and wherein the system comprises thee

corresponding root screws. 8 The dental implant system according to any of claims 1 to 7, wherein a
thickness of a distal wall of the inner threaded shaft of the at least one root screw is at least 20% of a
diameter of the at least one root screw. 9. The dental implant system according to any of claims 1 to 8,
wherein a diameter of the at least one connector screw is at least 50% of a width of the at least one
root screw. 10. The dental implant system according to any of claims 1 to 9, further comprising a single
abutment connectable to at least two shafts in the head. 11. The dental implant system according to

C'aimde Whe[%'@ ! @buimeptis Adoublepall slipARsmenhighysgdmeanionetion with an
over-denture. 17, The detial mplept Y5 ackording 2 an o1, i3 frfags comerisng an
preparation 71 and the perpendicularly straight internal walls 7ib of the head preparation

71 of the osteotomy.

[0220] FIG. 12b depicts the finished osteotomy 73 at the implant site with one possible
form of the head preparatioa 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 shafis 74) in relation to
the level floor 71a (exact depth) and internal side walls 71k of the head preparation so as
{0 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} F1G. 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 3.
[0225] FIG. 13a depicts a segment of the upper jaw (maxilta) 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.



WO 2010/68%698 PCT/AB2010/650456
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[0228] FIG. 13d depicts an embodiment of an initial pilot hole bone drill 62 inserted into
one possible embodiment of the secondary surgical template 19 which is then placed
down to the level of the floor 71a of the head preparation 71 while being engaged as well

within the precision surgical guide clamp 29.

{0229] FIG. 13e depicts an embodiment of a secondary pilot hole bone drill 63 inseried
(note that in the ilfustration there are two such drills for llustration 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 wouid 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 {inishing 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 osteotomny 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 10
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the head component 2 or head/abutment component 6 accurately in all three axes within

the osteotomy 73 and in relation to the adjacent teeth.

[0235] 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 wherein are depicted the surgical template precision support platform 31 inserted into
the precision surgical guide clamp 29 with 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 cat-out channel 28b running down its middle and
oriented along the mesio-distal axis of the over-denture abutment 28. Purther depicled 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 muilti-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 28c 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 ciip 87 into the over-deniure abutment 28.

[0238] FIG. 18 is an angled top view of one possible overdenture connecting assembly
embodiment for connecting muitiple assembly components, using the multi-root

improved implant 77 of an embodiment of the present invention as the anchors for the
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overdenture assembly. As can be seen in the figure, overdenture connecting assembly
components, 76, 79 , 80 and 81 may engage within the over-denture abutments 28 of the
improved implants 77 of the present invention in order to allow for a fixed full arch
support for a removable full denture in an edentulous patient. Also depicted is the
rotating head 81 which allows for the connection of multiple implants that arc not non-
parallel along their rotational axes. Depicted as well is an embodiment of length
adjustment features 80a (a locking screw) and muliliple shafts 8¢ (for the set screw 80a
to engage) along the top surface of the smaller diameter sliding cross-member 80b which
intimately slides into the internal shaft of the larger diameter cross-member 80d. Also
illustrated is one possible embodiment of the hinge clement 79 is which connects two
cross-members 86 and allows for the adjusting their angle to each other. The hinge
element assembly 79 with its center rotating hinge 7%a aiso 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. 192 and 19b are a close-up top view of two possibie 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 86 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 inio these notches to lock it in place.

[0240] FIG. 19¢ 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 88. 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.
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[0241] FIG. 19d is a close-up top view of possible embodiments of cut-outs 84 of one
possible embodiment of the over-denture connecting assembly component 76 that allow
for the insertion of the terminal rotating heads 81 of the connector bars 88, a limiting
floor 85 of the connecting assembly component 76, limiting curved elements 83 of the
connector assembly component 76, a short connecting bar 86 (which is an integral part of
the connecting assembly component 76) and which intimately {its into the cut-out 28a of

the over-denture abulment component 28 of the present invention.

{0242] FEG. 19 is a close-up top view of another possible embodiment of the connecting
assembly component 76 iflustrating a shorter length integral connecting bar 86 to fit a

shorter mesio-distal length multi-root implant overdenture abutment component 28,

[0243] FIG. 20a is a front view of one possible embodiment of a vertical stacking of a
two stage over-denture head/abutment éa into which is inserted two separate over-
denture ball clips. Also depicted are the ball segment 89a, the neck segment 89b the

screw shank 89¢ 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 confisuration whevein 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
& 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.

[0248] 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 undersiood
that the appended claims are intended to cover all such modifications and changes as fall

within the true spirit of the invention.



CLAIMS

1. A dental implant system comprising:

a head with at Jeast one shaft going therethrough, each of the at least one shaft
comprises, from proximal to distal: a socket, a flange opening, an unthreaded section,
and a threaded section, the head component comprising an inner flange partly
separating the socket from the unthreaded section,

at least one root screw arranged to fixate the bhead in a patient’s jaw bon¢ by
fitting into the socket of a corresponding one of the at least one shaft, each root screw
being head-less and further having a distal inner threaded shaft, and

at least one connector screw arranged to connect to the distal inner threaded
shaft of a corresponding one of the at least one root screw through the corresponding
flange opening and across the corresponding inner flange, wherein the flange
separates a head of the connector screw from the root screw and is arranged Lo recelve
fastening pressure therefrom to secure the connection, and wherein the head of the
connector screw occupies the unthreaded section of the corresponding shaft in the
head, and
wherein the threaded section of the at least one shaft is arranged to receive at least

one corresponding abutment screw.

2. The dental implant system according to claim 1, wherein a diameter of the root screw

ig af least 75% of a head width.

3. The dental implant system according to claim 1, the at Jeast one root screw has a

constant diameter
4. The dental implant system according to claim ], the af least one root screw is tapered.

5. The dental implant system according to any of claims 1 to 4, wherein the head has a
horizontal dimension that is larger than a vertical dimension of the head.

80



10.

11.

1Z.

The dental implant system according to claim 5, wherein the head comprises (wo

shafts and wherein the system comprises two corresponding root screws.

The dental implant system according to claim 5, wherein the head comprises three

shafts and wherein the system comprises three corresponding root screws.

The dental implant system according to any of claims 1 to 7, wherein a thickness of a
distal wall of the inner threaded shaft of the at least one root screw is at least 20% of a

diameter of the at least one root screw.
The dental implant system according to any of claims 1 to 8 wherein a diameler of
the at least one connector screw is ai least 30% of a width of the at Jeast one root

SCrew.

The dental implant system according to any of claims 1 to 9, further comprising a

single abutment connectable to at least two shafts in the head.

The dental implant system according to claim 10, wherein the abutment is a double

ball clip abutment for use in conjunction with ar over-denture.

The dental implant system according to any of claims 1 to 9, further comprising an

abutment integrated with the head.
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